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CCs

MG/L

PSU
CHLORINITY

RESISTIVITY

CONDUCTIVITY

HYPERSALINITY

AOI

DEFINITIONS

COOLING CANAL SYSTEM

MILLIGRAMS PER LITER

PRACTICAL SALINITY UNITS; A MEASURE OF SALINITY ESSENTIALLY EQUIVALENT TO PARTS PER THOUSAND
THE MEASURE OF THE CHLORIDE CONTENT, BY MASS, OF SEAWATER (IN GRAMS PER KILOGRAM)

THE RESISTANCE (EXPRESSED IN OHM-M) OF A UNIT VOLUME OF A MATERIAL TO THE PASSAGE OF
ELECTRICITY. RESISTIVITY IS THE RECIPROCAL OF ELECTRICAL CONDUCTIVITY.

THE ELECTRICAL CONDUCTANCE (EXPRESSED IN MILLISIEMENS/M) OF A UNIT VOLUME OF MATERIAL.
CONDUCTIVITY IS THE RECIPROCAL OF RESISTIVITY.

FOR THE PURPOSES OF THIS REPORT, HYPERSALINITY IS DEFINED AS WATER WITH A CHLORIDE ION
CONTENT (CHLORINITY) GREATER THAN 19,000 MG/L, OR MEASURED SALINITY GREATER THAN 35 PSU.

AREA OF INTEREST; THE PROJECT AREA TO THE NORTH AND WEST OF THE CCS
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1.0 EXECUTIVE SUMMARY

A cooling canal system (CCS) operated by Florida Power and Light (FPL) at the Turkey Point Power Station
(PTN) has contained surface water salinities greater than that present in Biscayne Bay and in coastal
portions of the Biscayne Aquifer. The hypersaline water can migrate from the CCS into the Biscayne
Aquifer due to the density difference between the hypersaline water and ambient saline groundwater in
the Biscayne Aquifer. A Biscayne Aquifer monitor well system has been used to date, to estimate the
extent of hypersaline groundwater migration beyond the CCS. The spatial distribution of the monitoring
wells, both vertically and horizontally, introduces significant uncertainty when interpretations are made
as to the extent of the hypersaline groundwater. additional factors confounding the estimation of the
hypersaline distribution include uncertainty in the extent of saltwater intrusion that predates the
construction and operation of the CCS, and the natural occurrence of hypersaline groundwater along the
coast.

In response to a Consent Agreement with Miami-Dade County, Division of Environmental Resource
Management (DERM), FPL has conducted an assessment of the location and orientation of hypersaline
groundwater (as defined by chloride concentrations above 19,000 milligrams per liter [mg/L]) within the
Biscayne Aquifer to the west and north of the CCS using Continuous Surface Electromagnetic (EM)
mapping methods. Enercon Services, Inc. (ENERCON) was retained by FPL to conduct a combination of
ground-based and airborne geophysical surveys and provide interpretation of the results. ENERCON
selected SkyTEM, Inc. and Aqua Geo Frameworks, Inc. (AGF) to conduct the aerial data acquisition and
processing, respectively.

The EM methods employed measure the bulk resistivity of aquifer materials and fluids. Chloride is
among the most dominant ions in saline groundwater and provides an excellent target for EM resistivity
methods. Consequently, in consistent porous aquifer media saturated with saltwater of relatively high
ionic strength, bulk resistivity is proportional to chloride ion concentration. The relationship between
geophysically-derived bulk resistivity and chloride ion concentration was established following methods
used in previous studies by the US Geological Survey. A three dimensional resistivity model was
constructed by AGF using the field geophysical data. The resistivity model was favorably compared to
electromagnetic borehole induction logs from the monitor well network, and a correlation with water
resistivity and chloride concentrations obtained from monitor well samples was derived. A three
dimensional chloride concentration model was then developed based on the measured relationship
between bulk resistivity and chloride concentrations. The chloride concentration model defined the
extent of the hypersaline groundwater in the study area within the Biscayne Aquifer.

The distribution of hypersaline groundwater as defined by chloride concentrations greater than 19,000
mg/L is limited in extent, extending west and north of the CCS approximately 3,300 to 8,200 feet from
the boundary of the CCS. The maximum lateral extent of the hypersaline groundwater is at depths of
about 55 to 65 feet below land surface, corresponding to a high porosity zone mapped in test wells near
the CCS. At the base of the Biscayne Aquifer, at about 100 feet below land surface, the hypersaline
groundwater is not present everywhere along the western boundary of the CCS.
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Most of the volume of the plume appears to have chloride ion concentrations of 19,000 to 26,000 ppm.
The highest concentrations, up to 40,000 ppm, are found within about 3,300 feet of the western and
northern boundaries of the CCS. The estimated mass of the chloride concentrations above 19,000 mg/L
is calculated to be 3,042,471,451 kg.

2.0 BACKGROUND

The Florida Power and Light (FPL) Turkey Point Power Station (PTN) operates a cooling canal system
(CCS) covering approximately 5,900 acres adjacent to Biscayne Bay. Average annual CCS salinities have
ranged between 40 and 50 practical salinity units (PSU) over the past twenty years as compared to
seawater salinity of approximately 35 PSU that is present in Biscayne Bay and in coastal portions of the
Biscayne Aquifer. Among other potential influences, the density difference between the hypersaline
water (traditionally considered greater than 35 PSU) and ambient saline groundwater has resulted in a
density-driven groundwater flow of hypersaline water into the Biscayne Aquifer beyond the CCS. A
monitor well system, consisting of 16 monitoring locations with wells screened into the shallow,
intermediate and deep sections of the Biscayne Aquifer, and five historic monitor wells, provides water
quality information. Historically, the monitor well system has been the primary source of data utilized
to evaluate the distribution of salinity impacts associated with the CCS. Complicating this evaluation is:
(1) The monitor wells are widely spaced and the region inland of the CCS is large, primarily consisting of
protected and inaccessible wetlands, (2) Interpolative methods and assumptions are necessary to
generate a distribution of salinity data between monitoring points and vertically within the aquifer as
data are obtained from discrete intervals, and (3) the occurrence of saline groundwater in the area is
affected by both natural and anthropogenic processes. Consequently, assessing the spatial distribution
of CCS groundwater near the PTN facility has been challenging and open to interpretation.

2.1 Saltwater Interface

The location of the freshwater / saltwater interface has been mapped by the US Geological Survey
(USGS). Figure 1 presents an illustration from Prinos, et al, (2014) showing the location of the saltwater
interface for years 1955, 1995, and 2011. The location of the interface near the project area has
changed little over the time period and appears to have been predominantly influenced by the
construction and management of canals, and groundwater withdrawals from wellfields located to the
north and west. Although the CCS has been considered the sole mechanism for the occurrence of
hypersaline groundwater in the area, natural processes, as described below, also have a significant
contribution.

2.2 Natural Occurrence of Hypersaline Water

Saline water contains conductive ions of sodium and chlorine which provide an excellent target for
geophysical electromagnetic (EM) methods. In groundwater, these ions constitute the predominant
response for methods measuring either resistivity or conductivity. Lower detected resistivities indicate
higher salinities. Fitterman et al. (2012) used helicopter electromagnetic surveys (HEM) to map the
distribution of saline groundwater in the Model Land area of southeast Miami-Dade County. The HEM
data are presented as resistivity-depth profiles. Comparison of geophysically-determined formation
resistivity and salinity concentrations from well samples (Fitterman and Prinos 2011) shows that

2 May 2016

ECRC-17-010409



PTN Cooling Canal System

Electromagnetic Conductance Geophysical Survey
FINAL REPORT NEE270-REPT-001

Rev.0

formation resistivities of 1 to 2 ohm-m represent geologic units saturated with groundwater close to or
at normal seawater chloride concentrations (or chlorinity) of 19,000 milligrams per liter (mg/L).
Formation resistivities with values of 1 ohm-m or less represent hypersaline groundwater with chlorinity
greater than 19,000 mg/L. The HEM data show (Figure 2) that at a depth of approximately 17 feet (5 m),
hypersaline groundwater is present between Card Sound Road and US 1 in a coast-parallel band 4,000 to
6,000 feet wide (indicted by orange to red coloring on Figure 2). Hydrologically, it is very unlikely that
the hypersaline groundwater in this coastal band is from the CCS, as there is no mechanism for coast-
parallel flow of hypersaline groundwater from the CCS southwest past US 1. This hypersaline water
corresponds to a coast-parallel zone of lower vegetative density in the coastal wetlands as viewed from
satellite images. It is common in coastal wetlands for evaporation of seawater to form hypersaline
groundwater that moves downward into the sediments under a density gradient (Prinos et al. 2014).
Salinities in shallow groundwater in coastal wetlands can reach 60-100 PSU (Stringer et al. 2010), and
will migrate downward due to the increased density as compared to normal seawater. Close to the
coast, evaporation of seawater can create a wide band of hypersaline groundwater. The HEM data of
Fitterman et al. (2012) suggest that this band of naturally-created hypersaline groundwater extends to
the base of the Biscayne Aquifer between Card Sound Road and southwest past US 1 (Figure 3 — see red
coloring along costs south of Card Sound Road).

3.0 INTRODUCTION

On October 6, 2015, FPL entered a Consent Agreement with Miami-Dade County, Division of
Environmental Resource Management (DERM). The Consent Agreement provides monitoring,
assessment and remedial requirements associated with the presence of CCS-derived hypersaline
groundwater located outside of the CCS. Among the required activities is assessment of the location
and orientation of hypersaline groundwater within the Biscayne Aquifer to the west and north of the
CCS using Continuous Surface Electromagnetic (EM) Mapping methods. The Biscayne Aquifer in the area
west and north of the CCS is the EM survey Area of Interest (AOl).

Enercon Services, Inc. (ENERCON), is the principal contractor for the geophysical surveys. EM field data
were collected and processed from January through April 2016. This report presents the EM geophysical
data collected during January and February 2016, describes the field procedures, method calibration,
data correlation, and interpretation of the geophysical data.

3.1 Electrical Properties of Earth Materials

Bulk resistivity or conductivity represents the combined electrical properties of the earth materials and
the saturating pore fluids. Most common earth materials, including the carbonates of the Biscayne
Aquifer, have very high bulk resistivities (low bulk conductivities) when saturated with very fresh
groundwater. As pore fluid conductivity increases, bulk resistivity decreases. For water saturated
materials, bulk resistivity, or its inverse bulk conductivity, is principally determined by pore fluid
conductivity and porosity. Porosity has the greatest effect when the earth materials are saturated with
fresh waters. When pore water chloride ion content exceeds approximately 1,000 mg/L, bulk
conductivity and fluid conductivity have a nearly 1:1 relationship. This allows the measurement of fluid
conductivity from bulk resistivity or conductivity values obtained from geophysical surveys, and the high
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electrical conductivity of saline groundwater makes it an excellent target for electrical geophysical
methods. However, as a result of lithologic effects, the relationship between bulk electrical properties
and fluid conductivity must be calibrated with local water quality data. The USGS has established such a
relationship for the Biscayne Aquifer in south Florida (Prinos et al., 2014).

3.2 Project Approach

Electrical geophysical methods have been used for decades to map the extent of saline groundwater.
Geophysical methods can acquire data over large areas at considerably less cost than obtained from
monitor well networks. Ground-based electrical methods can determine the vertical variation in water
quality at a point. Multiple soundings can be acquired along profiles to obtain information on lateral
variations in water quality. Airborne electrical geophysical methods can determine both lateral and
vertical variations in electrical resistivity over large areas in a short period of time, can provide data in
areas inaccessible to ground surveys, and provide data on spatial scales of a few tens to a few hundred
meters. Airborne methods also can provide information on groundwater quality if calibrated with site
specific groundwater quality data. A combination of ground-based and airborne geophysical surveys
was selected to assess the location and orientation of hypersaline water in the Biscayne Aquifer west
and north of the CCS.

3.3 Ground-Based Geophysics

An initial phase of the geophysical assessment of CCS groundwater is acquisition of ground-based EM
data. The locations of these data acquisition points is limited to existing accessible roadways and paths,
and additionally constrained by field conditions and powerline interference. Figures 4 and 5 show the
locations of the ground-based data acquisition points. Ground stations also were established near
existing monitor wells to provide data to correlate EM response with water-quality parameters at depth.
The ground-based geophysical data provide alternative estimates of the electrical
resistivity/conductivity of the Biscayne Aquifer for comparison with the airborne data. The ground-
based EM methods and results are described in Sections 4 and 5, respectively.

3.4 Aerial-Based Geophysics

The final phase of field geophysical data collection was the aerial based EM survey (AEM). The aerial
survey area of interest (AOI) selected for data post-processing is presented in Figure 6. A description of
the AEM field acquisition procedure, methodology, method calibration, data correlation, and
interpretation of the geophysical data is contained in Section 6. The AEM data provide a three
dimensional distribution of bulk resistivity/conductivity. With the support of the ground geophysical
data, monitor well induction logs and water-quality data, the bulk resistivity distribution can be
correlated with salinity and chloride concentrations.

4.0 GROUND-BASED GEOPHYSICAL METHODS

Three ground-based EM methods were used to obtain bulk resistivity/conductivity measurements.
Frequency domain electromagnetic methods (FDEM), vertical electric soundings (VES), and time-domain
electromagnetic soundings (TEM). These methods are described below.
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4.1 Frequency Domain Electromagnetic Terrain Conductivity

Frequency domain electromagnetic methods (FDEM) induce currents in the earth by energizing a small
(about 1 m) transmitter coil with an alternating current. The amplitude of the induced currents is
measured with a receiver coil. The induced current strength is proportional to the bulk conductivity of
the earth materials in the vicinity of the transmitter, with the signal, the induced current strength,
increasing as pore fluid conductivity increases. For specific combinations of transmitter frequency and
spacing between the transmitter and receiver coils, the voltage output of the receiver coil is linearly
proportional to terrain conductivity.

The FDEM instrument used in this survey is the Geonics Ltd EM34XL. The EM34 uses three intercoil
spacings of 10, 20, and 40 m (33, 66, and 131 feet). The effective depth of exploration for the EM34
with vertical coils is 0.75 times the intercoil spacing, or 7.5, 15, and 30 m (approximately 25, 50, and 100
feet). The earth materials and fluids above the effective depth of investigation contribute a cumulative
70% of the instrument response measured at the surface (Stewart and Bretnall 1986). Field data for the
EM34 at a measurement point consist of a station ID, geodetic station coordinates, and the measured
terrain conductivity (milliSiemens/m) at each of the three intercoil spacings. At each intercoil spacing,
the measured terrain conductivity is an integrated value over the depth of exploration. The resulting
data is presented as profiles of terrain conductivity versus distance along each profile.

4.2 Vertical Electrical Soundings

Vertical electrical soundings (VES) introduce direct currents into the ground through metal electrodes
driven into the soil. The voltage gradient is measured between two potential electrodes. The bulk
resistivity of the earth beneath the electrode array can be calculated with a simple equation based on
Ohm'’s Law and the electrode array geometry. The depth of exploration of VES is proportional to the
spacing between the current electrodes, AB. For the Wenner electrode array used in this survey, the
effective exploration depth is about 11% of the current electrode spacing, or 0.11*AB (Stewart and
Bretnall 1986).

At a specific sounding site, VES field data consist of a station ID, geodetic station coordinates, and
calculated apparent resistivities in ohm-m at each current electrode spacing. For each sounding,
apparent resistivity is plotted against current electrode spacing divided by 3 for the Wenner electrode
array (AB/3). The apparent resistivity versus electrode spacing data can be inverted into layer solutions,
with each layer having a specific thickness and resistivity. Saline pore fluids are distinguished by very
low layer resistivities, typically a few ohm-m. Hypersaline pore fluids may create bulk resistivities less
than 1 ohm-m.

4.3 Time Domain Electromagnetic Soundings

Time domain electromagnetic soundings (TEM) use the time domain to vary exploration depth, in
contrast with frequency domain methods that use variations in frequency to obtain different depths of
penetration. In time domain soundings, a small single wire loop is energized with a square wave
alternating current. The very rapid termination of the transmitter current and its associated magnetic
field creates an electromotive force that induces circular eddy currents parallel to the ground under the
transmitter coil. The center of maximum current density of the induced eddy currents moves downward
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and outward with time after transmitter pulse termination. A very sensitive receiver coil measures the
strength of the induced eddy currents at increasing times after the transmitter pulse, with depth of
penetration being proportional to the time since termination of the transmitter pulse. The TEM system
used in this survey, the Geonics EM47, uses time gates centered at a few microseconds to a few
milliseconds, and transmitter waveform cycles of 20 to 30 Hz. Each TEM sounding represents the
averaged response of many transmitter on-off cycles.

TEM field data consist of apparent resistivity versus time since transmitter pulse termination. At each
sounding station, field data include station/sounding ID, geodetic station coordinates, and the apparent
resistivity for each time gate after transmitter pulse termination. TEM field data can be inverted into
layer solutions of 3-5 layers with specific layer thicknesses and resistivities. Using local groundwater
quality data, TEM resistivities also can be converted into estimated fluid conductivities. A fluid
conductivity conversion for TEM data for south Florida is provided by the USGS in Prinos et al., 2014.

5.0 RESULTS OF GROUND BASED GEOPHYSICAL METHODS
5.1 FDEM - EM34XL

EM34 terrain conductivity data were collected along approximately 26 miles of roads and trails west and
north of the CCS (see Figure 4). Field data were acquired approximately every 500 feet along survey
lines. Field data are provided as station ID, geodetic station coordinates, and terrain conductivity
readings at intercoil spacings of 10 m (33 ft), 20 m (66 ft), and 40 m (131 ft). EM34 field data are
tabulated in Table 1. Terrain conductivity data are plotted as conductivity versus distance along a survey
line (Figure 7). A review of the east-west profiles shows the EM34 response to more highly conductive
materials present near the CCS with a substantially declining trend toward the west.

5.2 Vertical Electrical Soundings

VES were collected at 25 sites along roads and trails and at monitor well sites (Figure 5) by GeoView, Inc.
(GeoView) VES field data consists of station/sounding ID, geodetic station coordinates, and apparent
resistivity for each current electrode spacing. Interpreted VES geo-electrical profiles were developed by
GeoView from the individual VES smooth model sounding curves and are presented in the GeoView
report contained in Appendix A. The VES data were analyzed using a specialized software program that
produced a smooth model of resistivity verses depth at each sounding location. Resistivity profiles were
developed by combining the sounding locations into specific cross-sections. GeoView also utilized
specific resistivity ranges to characterize broad salinity descriptors for each profile. Where a VES
sounding was co-located with an existing monitor well, the measured well salinity was presented in the
applicable profile using the same broad salinity descriptors for comparison. The profiles are included in
the GeoView report in Appendix A. Generally, the data indicate hypersalinity in some areas at depth
near the CCS, with a significant salinity reduction trend to the west.

5.3 Time Domain Sounding Data

The TEM soundings require that a 40 m x 40 m or 20 m by 20 m wire transmitter loop be laid on the
ground. TEM soundings were co-located with monitoring well to provide an additional independent
correlation between acquired instrument response and measured monitor well water quality. The
instrument is sensitive to electromagnetic interference, and powerlines located above many of the wells
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restricted TEM soundings to one site within the AOI (Figure 5). The data and results for TEM-2 are
contained in the GeoView report contained in Appendix A.

6.0 AERIAL-BASED GEOPHYSICAL METHODS - Airborne Electromagnetic
Soundings (AEM)

The AEM survey utilized two specialized subcontractors uniquely qualified to perform the survey and
process the data. SkyTEM, Inc. (SkyTEM), performed the field data acquisition using helicopter based
platform equipped with transmitter and receiver as described in the following sections, and performed
quality control checks. The SkyTEM data were delivered directly to Aqua Geo Frameworks, Inc., (AGF)
for post-processing. AGF conducted the data processing, interpretations, method calibration, data
correlations with monitor well induction logs and water quality, and reporting (see AGF report contained
in Appendix B). The following discussion of the AEM surveys and results is a summary and condensation
of the full AGF report. All figures and tables in this section are reproduced from the AGF report, with the
exception of Figure 12, which was created from data in the AGF report.

6.1 Time Domain Electromagnetic Soundings

As described in Section 3.3 above, TEM soundings sample the decline in strength of an induced current
in the ground with time to vary exploration depth. The airborne TEM system used (SkyTEM) works in
the same manner as the ground-based unit. The airborne TEM system, generates a controlled
transmitter current, then samples the strength of the induced currents during time intervals centered at
a few microseconds to a few milliseconds after transmitter current shut off. The transmitter waveform
cycles 30 (‘deep’ mode) to 270 times per second (‘shallow’ mode), with each transmitter waveform cycle
creating a TEM sounding. For a helicopter flying at 100 knots, this results in a TEM sounding every few
feet along a flightline. This high sounding density allows sounding data to be averaged to reduce
sounding to sounding noise without compromising spatial resolution.

6.2 SkyTEM System

The SkyTEM airborne time domain system uses a multi-turn wire loop suspended under a helicopter for
the transmitter coil Figure 8. The receiver coils and power source are also suspended beneath the
helicopter. The transmitter coil is about 50 feet in diameter and is typically flown at about 100 feet
above the ground surface. For this survey, the distance between the lines flown by the helicopter was
656 feet (200 m) to 1312 feet (400 m). During data acquisition, the altitude of the transmitter coil is
continuously recorded, and a GPS receiver logs the geographic position of each data point. The system
acquires a TEM sounding every few feet along a flightline. The raw data output from the SkyTEM system
is the voltage in the receiver coil at different times after the transmitter current is switched off. Longer
times correspond to greater depths of exploration. The sampled receiver coil voltages are converted to
apparent earth resistivity versus the sample time. The apparent resistivities are then used to determine
the variation of earth resistivity with depth through a process called inversion. A model of the
subsurface consisting of 30 resistivity layers is matched to the apparent resistivity field data. The
resistivities of the model layers are varied until the calculated response of the model layers closely
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matches the field data. The thickness of the model layers increases with depth. For a given survey, the
layer thicknesses are held constant and increase with depth.

6.3 SkyTEM Data Inversion

The raw field data acquired along flightlines are filtered and processed to improve data quality and
reliability. The data are converted to a uniform transmitter coil height above the ground using the
helicopter altimeter data, and a geographic GPS location is determined for each data point. An analysis
is made of background electromagnetic noise that originates from sources such as thunderstorms and
power lines, and data points that are too noisy are ‘blanked’ and not included in the data inversion. The
data are examined for ‘spikes’ that occur over pipelines and other conductive objects and the spikes are
filtered out or blanked. The data are examined to determine the longest sample time at which
background noise overwhelms the data signal, and this time is used to determine an effective depth of
investigation (DOI). Below the DOI background noise is too large for reliable inversion of the flightline
data. In the case of this survey, the DOl was below the base of the Biscayne aquifer as defined in Fish
and Stewart, (1991).

The corrected and filtered data are inverted using a forward modeling approach. At each sounding
along a flightline, the theoretical field response of a layered earth model is calculated and compared to
the actual field data. The forward model has 30 layers, and the resistivities of the model layers are
adjusted until the differences between the calculated (model) response and the observed field response
are minimized. The inversion program then moves to the next data point along a flightline. Ina 2D
inversion, the inversion at each data point along a flightline is influenced by adjacent data points along
the flightline, with a spatial averaging constant of approximately 300 feet (100 m) along a flightline. This
spatial averaging reduces noise in the inverted data and is particularly helpful for saltwater intrusion
studies where lateral changes in resistivity are expected to be smooth and not abrupt. In 3D inversion,
termed a Spatially Constrained Inversion (SCI) in the AGF (2016) report (Appendix B), the data inversions
are constrained by field data both along a flightline and on adjacent flightlines. Again, this spatial
averaging is helpful in saltwater intrusion studies where lateral changes in resistivity are expected to be
gradual as a result of lateral variations in the salinity of groundwater.

Table 2 lists the thicknesses of the 30 layers used for the 3D inversions. Layer thicknesses increase with
depth as AEM resolution decreases. Layer 1 has a thickness of about three feet, while layer 14, with a
bottom depth of 100 feet equivalent to the bottom of the Biscayne Aquifer, has a thickness of 13 feet.
The data in this AEM survey were inverted first to 2D resistivity sections, then to 3D resistivity versus
depth data. Both 2D and 3D inversions were completed using the Aarhus Workbench software
(Christensen, Reid, and Halkjaer 2009). The following discussion of the AEM results refers to the 3D data
inversions.

6.4 Quality Control of 3D AEM Data Inversion

At PTN, borehole induction logs collected from the Turkey Point groundwater monitor network in 2015
were available for the TPGW series monitor wells. These induction logs were acquired with a single
frequency electromagnetic logging tool that measures the bulk resistivity of the earth materials outside
the well bore. The induction logs provide a continuous record of EM electrical resistivity versus depth at
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each well where the induction log data were obtained. The layer inversions from the AEM data can be
compared to the induction log data to insure that the parameters chosen in the AEM inversion software
are producing layer resistivities that are in close agreement with the borehole induction logs. Not all
wells are on flightlines, but several wells are close to flightlines or within a few hundred feet of a
flightline.

The 3D AEM resistivity inversions compare very well with the borehole induction logs, indicating that the
3D inversion has produced estimates of the variation of bulk resistivity versus depth comparable to
values obtained in observation wells. AEM resistivity sections were compared to induction logs
obtained at wells TPGW-1, TPGW-4, TPGW-5, TPGW-7, TPGW-8, and TPGW-12. The wells used for
comparisons between the AEM inversions and borehole induction log data are listed in Table 3 and the
direct comparisons are shown graphically in Figure 9.

6.5 Conversion of AEM Resistivity to Estimated Chlorinity of Ground Water

Quarterly water quality data from the TPGW monitor wells were used to calibrate an equation for
conversion of AEM resistivity to equivalent groundwater chloride ion content (chlorinity). Water quality
sample results dated September 2015 collected from the TPGW monitor wells were used for this
analysis. Normal seawater has a salinity of about 35 PSU and will have a chlorinity of about 19,000
mg/L. In the October 2015 Consent Agreement, DERM delineates 19,000 ppm chloride to be the
boundary between normal salinity seawater or brackish waters and hypersaline groundwater. Chloride
concentrations greater than 19,000 mg/L traditionally equate to salinity greater than 35 PSU.

The calibration of the AEM data was conducted using a two-step approach as presented in Fitterman
and Prinos (2011) and Fitterman et al. (2012). First, a mathematical relationship is established between
AEM resistivity and the resistivity of groundwater samples from discrete depth intervals in the TPGW
monitor wells (water resistivity is the inverse of specific conductance). For each of the three sampling
depths in a TPGW monitor well, the corresponding AEM resistivity at the same depth as each
groundwater sample is obtained from the 3D AEM resistivity inversion (Table 4). The data are plotted
on a log-log plot with AEM resistivity on the x-axis and groundwater sample resistivity on the y-axis. A
regression equation is fitted to the plot to produce a power function of the form

Water Resistivity = 0.0834 - (AEM Resistivity)?3° (1)

with R? = 0.91, p <0.001, r = 0.95 (Figure 10). The p value measures the probability that the observed
relationship is due to random variation, R? is the percent of the variance in the dependent variable
(water resistivity) explained by the variance of the independent variable (AEM resistivity), and ris a
measure of the correlation between groundwater resistivity and AEM resistivity with 0.95 indicating a
very strong, nearly perfect, correlation. This is an expected relationship as the groundwater samples are
from one hydrogeologic unit, the Biscayne Aquifer, and bulk resistivity (AEM resistivity) is determined
principally by the resistivity of the pore fluids (groundwater) in aquifers saturated with high salinity
water.

The second step in the calibration process is to mathematically relate chloride to water resistivity. As
chloride concentration increases, water resistivity decreases. In groundwater influenced by seawater,
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the dominant and most conductive ions are chloride and sodium, so it is expected that there will be a
statistically strong relationship between water resistivity and chlorides. Again, a log-log plot is
constructed with water resistivity of well samples on the x-axis, and chloride ion content of well samples
on the y-axis. A regression equation is fitted to the data and has the form

Chlorinity = 1893 - (Water Resistivity)~ 1386 2)

with R?=0.98, r >0.99, and p <0.001 (Figure 11). Equations (1) and (2) are combined to form an
equation that defines chlorinity as a function of AEM resistivity. This equation is then used to convert
AEM 3D inversion resistivity to chlorinity.

The minimum chloride ion content detected in the September 2015 laboratory samples was 21.6 mg/L,
from monitor well TPGW-9S, and the maximum, 36,400 mg/L, was from monitor well TPGW-13S.
Consequently, application of the calibrated equation was restricted to AEM-derived chlorinity values
between 20 and 40,000 ppm estimated chloride ion content.

If a regression equation is fitted to a log-log plot of AEM derived chlorinity (x-axis) and lab-determined
chloride ion content (y-axis) for the September, 2015, groundwater samples (Figure 12), a regression
equation produces values of R =0.91, r = 0.96, p < 0.001, and F is 49.7 for an F-critical value of

4.00. The F statistic measures the ratio between the variance accounted for by the regression and the
error variance. If Fis > F-critical, the regression passes the F-test for statistical significance. The p value
measures the probability that the observed relationship is due to random variation, R? is the percent of
the variance in the dependent variable explained by the variance of the independent variable, and r
measures the strength of the correlation between AEM determined chlorinity and lab-determined
chloride ion content, with an r of 1.0 being a perfect correlation (1:1).

The correspondence of chlorinity calculated from AEM resistivity and lab-derived values of chloride ion
content from TPGW wells can be graphically illustrated by superimposing the TPGW-well derived
chloride values on AEM-derived chlorinity versus depth profiles, using the same color-coded contour
intervals. The relationship at monitor well TPGW-1 is illustrated in Figure 13, and the relationship at
monitor well TPGW-2 also is illustrated in Figure 13. Note that monitor well TPGW-2 is more than 200 m
from the flightline where the AEM data were acquired, but that the correspondence of AEM chlorinity
and lab-derived chloride ion content is excellent. Similar figures for other TPGW wells are included in
the AGF (2016) report in Appendix B.

It should be noted that because the TPGW monitor well data are from the Biscayne Aquifer only, the
calibrated equation relating AEM resistivity to groundwater chlorinity is valid only for the Biscayne
Aquifer. For this reason, mapping of the AEM derived groundwater chlorinity was restricted to the
Biscayne Aquifer, as defined by Fish and Stewart (1991). AEM resistivity values were obtained for
hydrostratigraphic units below the base of the Biscayne, but these resistivity values cannot be reliably
converted to chlorinity values without depth specific water quality data from those units.
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6.6 Creation of a 3D Chloride lon Voxel Grid

A voxel is a three dimensional grid cell, a “volume element”. The AEM derived chlorinity values were
interpolated to a uniform voxel grid to allow for more effective graphical visualization of the chloride ion
distribution. Each voxel has lateral (x, y) dimensions of 328 x 328 feet (100 x 100 m) and a thickness
equivalent a layer in the 3D AEM resistivity inversion (Table 1-4). The voxel grid is restricted to the
thickness of the Biscayne Aquifer, derived from Fish and Stewart (1991) and utilizes layers 1 through 14
of the AEM 3D inversion. The bottom of layer 14 is at a depth of about 100 feet below land surface
(30.3 m).

An example of a 3D voxel view of the AEM-derived chloride concentrations greater than 19,000 mg/L is
presented in Figure 14. The chloride concentration data in Figure 14 are presented down to the base of
the Biscayne Aquifer, as determined by Fish and Stewart (1991), and for chloride concentrations greater
than 19,000 mg/L. An example of a voxel-derived, chloride concentration depth-slice from layer 12, 65
to 75 feet below land surface (19.7 to 22.9 m), is presented in Figure 15. Depth-slices of chloride ion
concentration are presented for layers 1-14 in Appendix B.

7.0 DISCUSSION OF FINDINGS

7.1 Extent and Estimated Mass of Hypersaline Ground Water

The maximum extent of hypersaline groundwater westward from the CCS is illustrated as a solid volume
in Figure 14, and for layer 11, in Figure 16. On average, in layer 11 the hypersaline plume extends 3,300
to 8,200 feet (1,000-2,500 m) west from the west margin of the CCS, and is present along the entire
westward margin of the CCS. The maximum westward extent is at a depth of about 55 to 65 feet. The
hypersaline plume is wedge shaped, with the tip of the wedge at about 55 to 65 feet below land surface.
At both shallower and deeper depths, the plume does not extend as far west. At the base of the
Biscayne Aquifer, represented by layer 14 (Figure 17), the plume extends about 3,300 feet westward
(1,000 m) from the CCS, and is not present everywhere along the western margin of the CCS.

To the north of the CCS, hypersaline groundwater extends about 7,200 feet (2,200 m) north of the CCS.
The maximum lateral extent is in layer 11, at a depth of 55 to 65 feet below land surface.

The volume and mass of the material with chloride concentrations greater than 19,000 mg/L within the
AOIl was estimated by AGF using assumptions related to the average porosity of the Biscayne Aquifer in
the AOI. The procedure, described in Appendix B, uses a calculation of the volume of each model cell,
and the estimated mass of chloride in each cell of the AOI greater than 19,000 mg/L. The mass of each
cell was then summed. The estimated mass of chloride in those zones with chloride concentrations
greater than 19,000 mg/L is approximately 3,042,471,451 kg.

7.2 Distribution of Chloride Concentrations

At the westward and northern boundaries of the hypersaline plume (layer 11, Figure 16), the chloride
concentrations are between 19,000 mg/L and 23,000 mg/L. The largest volume of the plume has
concentrations between about 23,000 and 26,000 mg/L. The highest chloride concentrations, up to
40,000 mg/L, occur generally within 3,300 feet (1,000 m) of the western and northern boundaries of the
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CCS. The highest chloride concentrations are not evenly distributed along the margins of the CCS, but
are concentrated along shorter sections of the CCS margin close to the western boundary of L-31E.

7.3 Possible Controls on Chloride Distribution

The driving force for downward and lateral migration of high chloride groundwater from the CCS is the
density difference between saline water in the Biscayne Aquifer and the higher salinity CCS
groundwater. Fresh water has a density of 1,000 kilograms per cubic meter (kg/m3). Seawater has a
salinity equivalent to 35 kg of dissolved solids per m?, so seawater is 1.035 times the density of
freshwater, at the same temperature. The average salinity of the CCS is about 60 PSU, or 60 kg of
dissolved solids per m3. CCS waters should be about 1.024 times as dense as seawater, the value of the
ratio (1.060/1.035). The actual density of seawater and the CCS groundwater will vary with
temperature, with the actual CCS/seawater ratio somewhat less than 1.024 as the CCS waters are
warmer than Biscayne Bay waters. However, Biscayne Bay water has less than normal seawater salinity,
about 25 to 30 PSU. The result is that the density difference between higher salinity CCS groundwater
and the saline groundwater in the Biscayne Aquifer in the vicinity of the CCS is roughly equivalent to the
density difference between fresh water and seawater. It is expected that migration of the hypersaline
surface water from the CCS under the imposed density gradient will be similar in rate to natural
seawater intrusion driven by the density difference between seawater and fresh water. The principal
conditions that have influenced the migration of high salinity CCS water into the underlying aquifer have
been operating for years or decades. Recent salinity events or conditions within the CCS have had
relatively little effect on the present configuration of the hypersaline plume west and north of the CCS.
The current general configuration of the hypersaline plume is the result of the long-term average
density difference between the CCS water and the saline groundwater in the Biscayne Aquifer,
variations in the degree of communication between the CCS and the aquifer in different parts of the
CCS, and vertical and lateral variations in the hydraulic conductivity of the Biscayne Aquifer adjacent to
and below the CCS.

For example, along the western boundary of the CCS, the lithologic log for USGS well G-3321 (Fish and
Stewart 1991) indicates that the contact between the Ft Thompson Formation and the underlying
Tamiami Formation is at about 55 to 60 feet below land surface. This corresponds to a high porosity
zone encountered in a test well drilled at the north end of the CCS between the interceptor ditch and L-
31E (Biscayne Aquifer Performance Testing, Turkey Point, April 2016). This high porosity zone and the
contact between upper Tamiami and Ft Thompson Formations is likely the cause of the maximum lateral
extent of the hypersaline plume to be at depths of about 55 to 65 feet below land surface (layer 11,
Figure 16). In addition, testing results from two wells (Biscayne Aquifer Performance Testing, Turkey
Point, April 2016) drilled several hundred feet apart near the northern boundary of the CCS suggest that
significant variations can occur in the hydraulic conductivity of the Upper Tamiami Clastic Unit (Fish and
Stewart 1991) near the CCS. Lateral variations in hydraulic conductivity within the Biscayne Aquifer
north and west of the CCS, and particularly in the Upper Tamiami unit, may be the reason for the
uneven distribution of elevated concentrations of chloride in groundwater near L-31E along the western
boundary of the CCS.
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The western and northern boundaries between the >19,000 mg/L chloride groundwater and <19,000
mg/L groundwater in the Biscayne Aquifer mapped by the AEM resistivity (Figure 13) are sharp and well
defined. This is the expected configuration for the boundary between two groundwater masses with
different densities. There is likely some mixing within a narrow transition zone between ambient saline
groundwater and the hypersaline waters, but at the scale of Figure 13, this mixing or transition zone is
not apparent. In addition, the sharp transition in Figure 13 between groundwater delineated as >19,000
mg/L chloride and less saline groundwater indicates that the AEM method can reliably locate the
hypersaline boundary. If the AEM resistivity relationship to chloride ion content was poorly determined
or ‘noisy’, the AEM mapped boundary would be transitional, with many isolated colored voxels west and
north of the main boundary. However, this is not the case, indicating that the AEM defined hypersaline
boundary of >19,000 mg/L chloride groundwater is mapping an actual physical boundary.

8.0 SUMMARY

1. The AEM methodology and data used to map the extent of >19,000 mg/L chloride groundwater
in the Biscayne Aquifer near the CCS provide valid, defensible and statistically significant results.

2. The AEM resistivity and chloride ion concentration data correlate very well with geologic data,
ground-based geophysics, and laboratory water-quality data from the monitoring well system.

3. The location of the hypersaline groundwater in the Biscayne Aquifer near the CCS is well defined
by the geophysical methodologies employed.

4. The geophysically-mapped boundary between groundwater having greater than 19,000 mg/L
chloride and that having less than 19,000 mg/L chloride is sharp and well defined.

5. The hypersaline plume extends west and north of the CCS approximately 3,300 to 8,200 feet
from the boundary of the CCS.

6. The maximum lateral extent of the hypersaline plume is at depths of about 55 to 65 feet below
land surface, corresponding to a high porosity zone mapped in test wells near the CCS.

7. Atthe base of the Biscayne Aquifer, at about 100 feet below land surface, the hypersaline plume
does not extend as far from the CCS as it does in the layer between 55 to 65 feet, and is not
present everywhere along the L-31E canal west of the CCS.

8. Most of the volume of the plume appears to have chloride ion concentrations of 19,000 to
26,000 ppm. The highest concentrations, up to 40,000 ppm, are found within about 3,300 feet
of the western and northern boundaries of the CCS.
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Table 1. EM34 FIELD DATA

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing | Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)
1/19/2016 LN-1 1 0 25.44844 80.35009 w 10 61.4
1/19/2016 LN-1 1 0 25.44844 80.35009 w 20 104.0
1/19/2016 LN-1 1 0 25.44844 80.35009 w 40 111.0
1/19/2016 LN-1 2 500 25.44843 80.35159 w 10 58.0
1/19/2016 LN-1 2 500 25.44843 80.35159 w 20 99.9
1/19/2016 LN-1 2 500 25.44843 80.35159 w 40 173.0
1/19/2016 LN-1 3 1000 25.4484 80.3531 w 10 64.3
1/19/2016 LN-1 3 1000 25.4484 80.3531 W 20 91.4
1/19/2016 LN-1 3 1000 25.4484 80.3531 w 40 161.0
1/19/2016 LN-1 4 1500 25.44842 80.35462 w 10 46.2
1/19/2016 LN-1 4 1500 25.44842 80.35462 W 20 83.8
1/19/2016 LN-1 4 1500 25.44842 80.35462 W 40 150.0
1/19/2016 LN-1 5 2000 25.44841 80.35616 W 10 48.1
1/19/2016 LN-1 5 2000 25.44841 80.35616 \W 20 91.6
1/19/2016 LN-1 5 2000 25.44841 80.35616 W 40 149.0
1/19/2016 LN-1 6 2500 25.4484 80.35768 W 10 43.8
1/19/2016 LN-1 6 2500 25.4484 80.35768 \W 20 82.9
1/19/2016 LN-1 6 2500 25.4484 80.35768 W 40 156.0
1/19/2016 LN-1 7 3000 25.44839 80.35919 \W 10 48.3
1/19/2016 LN-1 7 3000 25.44839 80.35919 W 20 84.2
1/19/2016 LN-1 7 3000 25.44839 80.35919 W 40 148.0
1/19/2016 LN-1 8 3500 25.4484 80.36071 W 10 51.0
1/19/2016 LN-1 8 3500 25.4484 80.36071 W 20 85.1
1/19/2016 LN-1 8 3500 25.4484 80.36071 w 40 145.0
1/19/2016 LN-1 9 4000 25.44838 80.36224 W 10 50.5
1/19/2016 LN-1 9 4000 25.44838 80.36224 w 20 86.4
1/19/2016 LN-1 9 4000 25.44838 80.36224 w 40 153.0
1/19/2016 LN-1 10 4500 25.44838 80.36375 W 10 42.5
1/19/2016 LN-1 10 4500 25.44838 80.36375 W 20 73.8
1/19/2016 LN-1 10 4500 25.44838 80.36375 W 40 128.0
1/19/2016 LN-1 11 5000 25.44835 80.36525 w 10 30.1
1/19/2016 LN-1 11 5000 25.44835 80.36525 w 20 54.2
1/19/2016 LN-1 11 5000 25.44835 80.36525 w 40 110.0
1/19/2016 LN-1 12 5500 25.44835 80.36678 w 10 31.3
1/19/2016 LN-1 12 5500 25.44835 80.36678 w 20 61.1
1/19/2016 LN-1 12 5500 25.44835 80.36678 w 40 125.0
1/19/2016 LN-1 13 6000 25.44836 80.36827 w 10 35.2
1/19/2016 LN-1 13 6000 25.44836 80.36827 w 20 62.0
1/19/2016 LN-1 13 6000 25.44836 80.36827 w 40 117.0
1/19/2016 LN-1 14 6500 25.44838 80.36979 w 10 36.0
1/19/2016 LN-1 14 6500 25.44838 80.36979 W 20 65.6
1/19/2016 LN-1 14 6500 25.44838 80.36979 w 40 116.0
1/19/2016 LN-1 15 7000 25.44838 80.3713 w 10 36.6
1/19/2016 LN-1 15 7000 25.44838 80.3713 W 20 68.9
1/19/2016 LN-1 15 7000 25.44838 80.3713 w 40 123.0
1/19/2016 LN-1 16 7500 25.44836 80.37283 w 10 31.0
1/19/2016 LN-1 16 7500 25.44836 80.37283 w 20 61.2
1/19/2016 LN-1 16 7500 25.44836 80.37283 w 40 110.0
1/20/2016 LN-1 17 8000 25.44835 80.37437 W 10 33.0
1/20/2016 LN-1 17 8000 25.44835 80.37437 w 20 62.6
1/20/2016 LN-1 17 8000 25.44835 80.37437 w 40 100.0
1/20/2016 LN-1 18 8500 25.44834 80.37589 W 10 34.7
* - Indicates potential interference from powerlines Page 1of 13
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)
1/20/2016 LN-1 18 8500 25.44834 80.37589 W 20 61.8
1/20/2016 LN-1 18 8500 25.44834 80.37589 w 40 98.0
1/20/2016 LN-1 19 9000 25.44835 80.37737 w 10 31.9
1/20/2016 LN-1 19 9000 25.44835 80.37737 W 20 57.8
1/20/2016 LN-1 19 9000 25.44835 80.37737 w 40 99.0
1/20/2016 LN-1 20 9500 25.44832 80.37889 w 10 31.4
1/20/2016 LN-1 20 9500 25.44832 80.37889 W 20 55.9
1/20/2016 LN-1 20 9500 25.44832 80.37889 w 40 85.0
1/20/2016 LN-1 20 9500 25.44832 80.37889 W 10 18.1
1/20/2016 LN-1 20 9500 25.44832 80.37889 w 20 38.8
1/20/2016 LN-1 20 9500 25.44832 80.37889 W 40 73.0
1/20/2016 LN-1 22 9750 25.44831 80.3796 W 10 31.0
1/20/2016 LN-1 22 9750 25.44831 80.3796 w 20 46.1
1/20/2016 LN-1 22 9750 25.44831 80.3796 W 40 74.0
1/20/2016 LN-1 23 10500 25.4483 80.38186 W 10 17.8
1/20/2016 LN-1 23 10500 25.4483 80.38186 w 20 37.0
1/20/2016 LN-1 23 10500 25.4483 80.38186 W 40 66.0
1/20/2016 LN-1 24 11000 25.44835 80.38334 w 10 18.6
1/20/2016 LN-1 24 11000 25.44835 80.38334 W 20 37.4
1/20/2016 LN-1 24 11000 25.44835 80.38334 w 40 60.0
1/20/2016 LN-1 25 11500 25.44831 80.38486 w 10 18.9
1/20/2016 LN-1 25 11500 25.44831 80.38486 W 20 36.3
1/20/2016 LN-1 25 11500 25.44831 80.38486 w 40 62.0
1/20/2016 LN-1 26 12000 25.44827 80.38634 w 10 17.6
1/20/2016 LN-1 26 12000 25.44827 80.38634 W 20 34.7
1/20/2016 LN-1 26 12000 25.44827 80.38634 w 40 61.0
1/20/2016 LN-1 27 12500 25.44825 80.38788 W 10 18.8
1/20/2016 LN-1 27 12500 25.44825 80.38788 w 20 33.9
1/20/2016 LN-1 27 12500 25.44825 80.38788 W 40 53.0
1/20/2016 LN-1 28 13000 25.44825 80.38937 W 10 17.3
1/20/2016 LN-1 28 13000 25.44825 80.38937 w 20 31.5
1/20/2016 LN-1 28 13000 25.44825 80.38937 W 40 55.0
1/20/2016 LN-1 29 13500 25.44828 80.39087 W 10 15.9
1/20/2016 LN-1 29 13500 25.44828 80.39087 W 20 28.9
1/20/2016 LN-1 29 13500 25.44828 80.39087 w 40 49.0
1/20/2016 LN-1 30 14000 25.44826 80.39237 w 10 15.3
1/20/2016 LN-1 30 14000 25.44826 80.39237 w 20 27.6
1/20/2016 LN-1 30 14000 25.44826 80.39237 w 40 48.0
1/20/2016 LN-1 31 14500 25.44828 80.39389 W 10 15.5
1/20/2016 LN-1 31 14500 25.44828 80.39389 w 20 25.7
1/20/2016 LN-1 31 14500 25.44828 80.39389 W 40 47.0
1/20/2016 LN-1 32 15000 25.44825 80.39534 W 10 19.3
1/20/2016 LN-1 32 15000 25.44825 80.39534 w 20 27.4
1/20/2016 LN-1 32 15000 25.44825 80.39534 W 40 49.0
1/20/2016 LN-1 33 15500 25.44824 80.39685 w 10 15.3
1/20/2016 LN-1 33 15500 25.44824 80.39685 w 20 26.5
1/20/2016 LN-1 33 15500 25.44824 80.39685 w 40 50.0
1/20/2016 LN-1 34 16000 25.44823 80.39836 w 10 14.3
1/20/2016 LN-1 34 16000 25.44823 80.39836 W 20 27.2
1/20/2016 LN-1 34 16000 25.44823 | 80.39836 W 40 54.0
1/20/2016 LN-1 35 16500 25.44823 80.39984 w 10 12.5
1/20/2016 LN-1 35 16500 25.44823 80.39984 W 20 25.2
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)

1/20/2016 LN-1 35 16500 25.44823 80.39984 w 40 55.6
1/20/2016 LN-1 36 17000 25.44824 80.40135 W 10 12.5
1/20/2016 LN-1 36 17000 25.44824 80.40135 W 20 25.1
1/20/2016 LN-1 36 17000 25.44824 80.40135 W 40 52.0
1/20/2016 LN-1 37 17500 25.44822 80.40284 W 10 12.0
1/20/2016 LN-1 37 17500 25.44822 80.40284 w 20 23.1
1/20/2016 LN-1 37 17500 25.44822 80.40284 W 40 50.0
1/20/2016 LN-7 38 0 25.4488 80.34934 NE 10 56.5
1/20/2016 LN-7 38 0 25.4488 80.34934 NE 20 103.5
1/20/2016 LN-7 38 0 25.4488 80.34934 NE 40 164.0
1/20/2016 LN-7 39 500 25.44977 80.34825 NE 10 97.4
1/20/2016 LN-7 39 500 25.44977 80.34825 NE 20 121.0
1/20/2016 LN-7 39 500 25.44977 80.34825 NE 40 178.0
1/20/2016 LN-7 40 1000 25.45097 80.34776 N 10 65.5
1/20/2016 LN-7 40 1000 25.45097 80.34776 N 20 108.5
1/20/2016 LN-7 40 1000 25.45097 80.34776 N 40 171.0
1/20/2016 LN-7 41 1500 25.45232 80.34778 N 10 78.8
1/20/2016 LN-7 41 1500 25.45232 80.34778 N 20 127.2
1/20/2016 LN-7 41 1500 25.45232 80.34778 N 40 195.0
1/20/2016 LN-7 42 2000 25.45368 80.34776 N 10 99.7
1/20/2016 LN-7 42 2000 25.45368 80.34776 N 20 126.1
1/20/2016 LN-7 42 2000 25.45368 80.34776 N 40 181.0
1/20/2016 LN-7 43 2500 25.45506 80.34776 N 10 81.2
1/20/2016 LN-7 43 2500 25.45506 80.34776 N 20 118.5
1/20/2016 LN-7 43 2500 25.45506 80.34776 N 40 163.0
1/20/2016 LN-7 44 3000 25.45644 80.34779 N 10 108.0
1/20/2016 LN-7 44 3000 25.45644 80.34779 N 20 125.6
1/20/2016 LN-7 44 3000 25.45644 80.34779 N 40 168.0
1/20/2016 LN-7 45 3500 25.45782 80.34779 N 10 102.8
1/20/2016 LN-7 45 3500 25.45782 80.34779 N 20 117.7
1/20/2016 LN-7 45 3500 25.45782 80.34779 N 40 168.0
1/20/2016 LN-7 46 4000 25.45781 80.34781 N 10 102.2
1/20/2016 LN-7 46 4000 25.45781 80.34781 N 20 117.7
1/20/2016 LN-7 46 4000 25.45781 80.34781 N 40 167.0
1/20/2016 LN-7 47 4500 25.46056 80.34782 N 10 96.9
1/20/2016 LN-7 47 4500 25.46056 80.34782 N 20 121.4
1/20/2016 LN-7 47 4500 25.46056 80.34782 N 40 173.0
1/20/2016 LN-7 48 5000 25.46173 80.34718 N 10 69.9*
1/20/2016 LN-7 48 5000 25.46173 80.34718 N 20 130*
1/20/2016 LN-7 48 5000 25.46173 80.34718 N 40 -1*

1/20/2016 LN-7 49 5425 25.46274 80.34658 N 10 85.0
1/20/2016 LN-7 49 5425 25.46274 80.34658 N 20 NA

1/20/2016 LN-7 49 5425 25.46274 80.34658 N 40 NA

1/21/2016 LN-7 70 10000 25.35576 80.38586 NE 10 52.4
1/21/2016 LN-7 70 10000 25.35576 80.38586 NE 20 111.8
1/21/2016 LN-7 70 10000 25.35576 80.38586 NE 40 172.0
1/21/2016 LN-7 71 10500 25.35647 80.38455 NE 10 57.1
1/21/2016 LN-7 71 10500 25.35647 80.38455 NE 20 106.5
1/21/2016 LN-7 71 10500 25.35647 80.38455 NE 40 189.0
1/21/2016 LN-7 72 11000 25.35716 80.38324 NE 10 60.1
1/21/2016 LN-7 72 11000 25.35716 80.38324 NE 20 113.0
1/21/2016 LN-7 72 11000 25.35716 80.38324 NE 40 189.0
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation Station # Profile (ft) N w Survey (Meters) (mS/m)
1/21/2016 LN-7 73 11500 25.35785 80.38196 NE 10 55.3
1/21/2016 LN-7 73 11500 25.35785 80.38196 NE 20 107.3
1/21/2016 LN-7 73 11500 25.35785 80.38196 NE 40 179.0
1/21/2016 LN-7 74 12000 25.35856 80.38062 NE 10 54.3
1/21/2016 LN-7 74 12000 25.35856 80.38062 NE 20 111.6
1/21/2016 LN-7 74 12000 25.35856 80.38062 NE 40 180.0
1/21/2016 LN-7 75 12500 25.35927 80.37936 NE 10 53.3
1/21/2016 LN-7 75 12500 25.35927 80.37936 NE 20 99.4
1/21/2016 LN-7 75 12500 25.35927 80.37936 NE 40 157.0
1/21/2016 LN-7 76 13000 25.36056 80.37885 N-NE 10 53.7
1/21/2016 LN-7 76 13000 25.36056 80.37885 N-NE 20 122.4
1/21/2016 LN-7 76 13000 25.36056 80.37885 N-NE 40 201.0
1/21/2016 LN-7 77 13500 25.36184 80.37838 N-NE 10 52.5
1/21/2016 LN-7 77 13500 25.36184 80.37838 N-NE 20 122.0
1/21/2016 LN-7 77 13500 25.36184 80.37838 N-NE 40 199.0
1/21/2016 LN-7 78 14000 25.36315 80.37792 N-NE 10 51.2
1/21/2016 LN-7 78 14000 25.36315 80.37792 N-NE 20 121.8
1/21/2016 LN-7 78 14000 25.36315 80.37792 N-NE 40 203.0
1/21/2016 LN-7 79 14500 25.36443 80.37743 N-NE 10 47.7
1/21/2016 LN-7 79 14500 25.36443 80.37743 N-NE 20 112.5
1/21/2016 LN-7 79 14500 25.36443 80.37743 N-NE 40 195.0
1/21/2016 LN-7 80 15000 25.36525 80.37701 N-NE 10 51.3
1/21/2016 LN-7 80 15000 25.36525 80.37701 N-NE 20 122.4
1/21/2016 LN-7 80 15000 25.36525 80.37701 N-NE 40 200.0
1/21/2016 LN-7 81 15500 25.367 80.37645 N-NE 10 29.0
1/21/2016 LN-7 81 15500 25.367 80.37645 N-NE 20 58.0
1/21/2016 LN-7 81 15500 25.367 80.37645 N-NE 40 233.0
1/21/2016 LN-7 82 16000 25.36831 80.3761 N-NE 10 44.2
1/21/2016 LN-7 82 16000 25.36831 80.3761 N-NE 20 105.1
1/21/2016 LN-7 82 16000 25.36831 80.3761 N-NE 40 173.0
1/21/2016 LN-7 83 16500 25.36965 80.37562 N-NE 10 45.1
1/21/2016 LN-7 83 16500 25.36965 80.37562 N-NE 20 105.3
1/21/2016 LN-7 83 16500 25.36965 80.37562 N-NE 40 174.0
1/21/2016 LN-7 84 17000 25.37095 80.37515 N-NE 10 43.2
1/21/2016 LN-7 84 17000 25.37095 80.37515 N-NE 20 107.1
1/21/2016 LN-7 84 17000 25.37095 80.37515 N-NE 40 175.0
1/21/2016 LN-7 85 17500 25.37228 80.37469 N-NE 10 46.1
1/21/2016 LN-7 85 17500 25.37228 80.37469 N-NE 20 107.0
1/21/2016 LN-7 85 17500 25.37228 80.37469 N-NE 40 168.0
1/21/2016 LN-7 86 18000 25.37359 80.37421 N-NE 10 445
1/21/2016 LN-7 86 18000 25.37359 80.37421 N-NE 20 108.3
1/21/2016 LN-7 86 18000 25.37359 80.37421 N-NE 40 171.0
1/21/2016 LN-7 87 18500 25.37493 80.37373 N-NE 10 46.5
1/21/2016 LN-7 87 18500 25.37493 80.37373 N-NE 20 116.1
1/21/2016 LN-7 87 18500 25.37493 80.37373 N-NE 40 185.0
1/21/2016 LN-7 88 19000 25.37624 80.37327 N-NE 10 49.6
1/21/2016 LN-7 88 19000 25.37624 80.37327 N-NE 20 121.6
1/21/2016 LN-7 88 19000 25.37624 80.37327 N-NE 40 185.0
1/25/2016 LN-7 89 19500 25.37754 80.3728 N-NE 10 45.0
1/25/2016 LN-7 89 19500 25.37754 80.3728 N-NE 20 107.5
1/25/2016 LN-7 89 19500 25.37754 80.3728 N-NE 40 160.0
1/25/2016 LN-7 90 20000 25.37786 80.37234 N-NE 10 46.9
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)
1/25/2016 LN-7 90 20000 25.37786 80.37234 N-NE 20 116.5
1/25/2016 LN-7 90 20000 25.37786 80.37234 N-NE 40 182.0
1/25/2016 LN-7 91 20500 25.38017 80.37186 N-NE 10 48.8
1/25/2016 LN-7 91 20500 25.38017 80.37186 N-NE 20 121.9
1/25/2016 LN-7 91 20500 25.38017 80.37186 N-NE 40 183.0
1/25/2016 LN-7 92 21000 25.38147 80.37141 N-NE 10 48.5
1/25/2016 LN-7 92 21000 25.38147 80.37141 N-NE 20 116.8
1/25/2016 LN-7 92 21000 25.38147 80.37141 N-NE 40 177.0
1/25/2016 LN-7 93 21500 25.38278 80.37093 N-NE 10 45.7
1/25/2016 LN-7 93 21500 25.38278 80.37093 N-NE 20 115.6
1/25/2016 LN-7 93 21500 25.38278 80.37093 N-NE 40 181.0
1/25/2016 LN-7 94 22000 25.38408 80.3705 N-NE 10 47.4
1/25/2016 LN-7 94 22000 25.38408 80.3705 N-NE 20 114.8
1/25/2016 LN-7 94 22000 25.38408 80.3705 N-NE 40 174.0
1/25/2016 LN-7 95 22500 25.38536 80.37001 N-NE 10 48.9
1/25/2016 LN-7 95 22500 25.38536 80.37001 N-NE 20 121.1
1/25/2016 LN-7 95 22500 25.38536 80.37001 N-NE 40 180.0
1/25/2016 LN-7 96 23000 25.38669 80.36955 N-NE 10 46.5
1/25/2016 LN-7 96 23000 25.38669 80.36955 N-NE 20 108.8
1/25/2016 LN-7 96 23000 25.38669 80.36955 N-NE 40 165.0
1/25/2016 LN-7 97 23500 25.38798 80.36911 N-NE 10 41.0
1/25/2016 LN-7 97 23500 25.38798 80.36911 N-NE 20 100.9
1/25/2016 LN-7 97 23500 25.38798 80.36911 N-NE 40 172.0
1/25/2016 LN-7 98 24000 25.38928 80.36862 N-NE 10 39.5
1/25/2016 LN-7 98 24000 25.38928 80.36862 N-NE 20 104.1
1/25/2016 LN-7 98 24000 25.38928 80.36862 N-NE 40 169.0
1/25/2016 LN-7 99 24500 25.39059 80.36817 N-NE 10 41.0
1/25/2016 LN-7 99 24500 25.39059 80.36817 N-NE 20 101.8
1/25/2016 LN-7 99 24500 25.39059 80.36817 N-NE 40 163.0
1/25/2016 LN-7 100 25000 25.39189 80.36771 N-NE 10 39.7
1/25/2016 LN-7 100 25000 25.39189 80.36771 N-NE 20 106.4
1/25/2016 LN-7 100 25000 25.39189 80.36771 N-NE 40 178.0
1/25/2016 LN-7 101 25500 25.39318 80.36726 N-NE 10 47.7
1/25/2016 LN-7 101 25500 25.39318 80.36726 N-NE 20 115.2
1/25/2016 LN-7 101 25500 25.39318 80.36726 N-NE 40 181.0
1/25/2016 LN-7 102 26000 25.39444 80.36681 N-NE 10 40.5
1/25/2016 LN-7 102 26000 25.39444 80.36681 N-NE 20 110.5
1/25/2016 LN-7 102 26000 25.39444 80.36681 N-NE 40 181.0
1/25/2016 LN-7 103 26500 25.39573 80.36633 N-NE 10 40.9
1/25/2016 LN-7 103 26500 25.39573 80.36633 N-NE 20 111.8
1/25/2016 LN-7 103 26500 25.39573 80.36633 N-NE 40 176.0
1/25/2016 LN-7 104 27000 25.39704 80.36588 N-NE 10 46.0
1/25/2016 LN-7 104 27000 25.39704 80.36588 N-NE 20 101.9
1/25/2016 LN-7 104 27000 25.39704 80.36588 N-NE 40 172.0
1/25/2016 LN-7 105 27500 25.39832 80.36542 N-NE 10 38.2
1/25/2016 LN-7 105 27500 25.39832 80.36542 N-NE 20 101.4
1/25/2016 LN-7 105 27500 25.39832 80.36542 N-NE 40 173.0
1/25/2016 LN-7 106 28000 25.39958 80.36497 N-NE 10 43.1
1/25/2016 LN-7 106 28000 25.39958 80.36497 N-NE 20 98.5
1/25/2016 LN-7 106 28000 25.39958 80.36497 N-NE 40 159.0
1/26/2016 LN-7 107 28500 25.40087 80.36452 N-NE 10 43.7
1/26/2016 LN-7 107 28500 25.40087 80.36452 N-NE 20 98.0
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)
1/26/2016 LN-7 107 28500 25.40087 80.36452 N-NE 40 162.0
1/26/2016 LN-7 108 29000 25.40216 80.36405 N-NE 10 42.1
1/26/2016 LN-7 108 29000 25.40216 80.36405 N-NE 20 98.9
1/26/2016 LN-7 108 29000 25.40216 80.36405 N-NE 40 157.0
1/26/2016 LN-7 109 29500 25.40346 80.36358 N-NE 10 42.6
1/26/2016 LN-7 109 29500 25.40346 80.36358 N-NE 20 100.4
1/26/2016 LN-7 109 29500 25.40346 80.36358 N-NE 40 169.0
1/26/2016 LN-7 110 30000 25.40474 80.36313 N-NE 10 40.3
1/26/2016 LN-7 110 30000 25.40474 80.36313 N-NE 20 96.4
1/26/2016 LN-7 110 30000 25.40474 80.36313 N-NE 40 157.0
1/26/2016 LN-7 111 30500 25.40602 80.36267 N-NE 10 44.1
1/26/2016 LN-7 111 30500 25.40602 80.36267 N-NE 20 100.8
1/26/2016 LN-7 111 30500 25.40602 80.36267 N-NE 40 158.0
1/26/2016 LN-7 112 31000 25.40733 80.36221 N-NE 10 42.2
1/26/2016 LN-7 112 31000 25.40733 80.36221 N-NE 20 100.4
1/26/2016 LN-7 112 31000 25.40733 80.36221 N-NE 40 167.0
1/26/2016 LN-7 113 31500 25.40864 80.36174 N-NE 10 40.2
1/26/2016 LN-7 113 31500 25.40864 80.36174 N-NE 20 101.5
1/26/2016 LN-7 113 31500 25.40864 80.36174 N-NE 40 172.0
1/26/2016 LN-7 114 32000 25.40993 80.36128 N-NE 10 39.6
1/26/2016 LN-7 114 32000 25.40993 80.36128 N-NE 20 98.7
1/26/2016 LN-7 114 32000 25.40993 80.36128 N-NE 40 177.0
1/26/2016 LN-7 115 32500 25.4112 80.36082 N-NE 10 42.6
1/26/2016 LN-7 115 32500 25.4112 80.36082 N-NE 20 108.8
1/26/2016 LN-7 115 32500 25.4112 80.36082 N-NE 40 183.0
1/26/2016 LN-7 116 33000 25.41249 80.36035 N-NE 10 44.3
1/26/2016 LN-7 116 33000 25.41249 80.36035 N-NE 20 105.8
1/26/2016 LN-7 116 33000 25.41249 80.36035 N-NE 40 183.0
1/26/2016 LN-7 117 33500 25.41378 80.3599 N-NE 10 40.0
1/26/2016 LN-7 117 33500 25.41378 80.3599 N-NE 20 100.1
1/26/2016 LN-7 117 33500 25.41378 80.3599 N-NE 40 179.0
1/26/2016 LN-7 118 34000 25.41509 80.35944 N-NE 10 47.6
1/26/2016 LN-7 118 34000 25.41509 80.35944 N-NE 20 106.2
1/26/2016 LN-7 118 34000 25.41509 80.35944 N-NE 40 185.0
1/26/2016 LN-7 119 34500 25.4164 80.35896 N-NE 10 455
1/26/2016 LN-7 119 34500 25.4164 80.35896 N-NE 20 103.0
1/26/2016 LN-7 119 34500 25.4164 80.35896 N-NE 40 190.0
1/26/2016 LN-7 120 35000 25.4177 80.35851 N-NE 10 42.6
1/26/2016 LN-7 120 35000 25.4177 80.35851 N-NE 20 98.9
1/26/2016 LN-7 120 35000 25.4177 80.35851 N-NE 40 187.0
1/26/2016 LN-7 121 35500 25.41897 80.35806 N-NE 10 48.6
1/26/2016 LN-7 121 35500 25.41897 80.35806 N-NE 20 103.7
1/26/2016 LN-7 121 35500 25.41897 80.35806 N-NE 40 190.0
1/26/2016 LN-7 122 36000 25.42026 80.3576 N-NE 10 49.1
1/26/2016 LN-7 122 36000 25.42026 80.3576 N-NE 20 116.1
1/26/2016 LN-7 122 36000 25.42026 80.3576 N-NE 40 248.0
1/26/2016 LN-7 123 36500 25.42156 80.35714 N-NE 10 46.8
1/26/2016 LN-7 123 36500 25.42156 80.35714 N-NE 20 101.5
1/26/2016 LN-7 123 36500 25.42156 80.35714 N-NE 40 228.0
1/26/2016 LN-7 124 37000 25.42286 80.35667 N-NE 10 45.2
1/26/2016 LN-7 124 37000 25.42286 80.35667 N-NE 20 107.6
1/26/2016 LN-7 124 37000 25.42286 80.35667 N-NE 40 250.6
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation Station # Profile (ft) N w Survey (Meters) (mS/m)
1/26/2016 LN-7 125 37500 25.42415 80.35621 N-NE 10 49.4
1/26/2016 LN-7 125 37500 25.42415 80.35621 N-NE 20 101.1
1/26/2016 LN-7 125 37500 25.42415 80.35621 N-NE 40 219.0
1/26/2016 LN-7 126 38000 25.42545 80.35574 N-NE 10 45.1
1/26/2016 LN-7 126 38000 25.42545 80.35574 N-NE 20 110.2
1/26/2016 LN-7 126 38000 25.42545 80.35574 N-NE 40 231.0
1/26/2016 LN-7 127 38500 25.42677 80.35528 N-NE 10 48.9
1/26/2016 LN-7 127 38500 25.42677 80.35528 N-NE 20 86.6
1/26/2016 LN-7 127 38500 25.42677 80.35528 N-NE 40 188.0
1/26/2016 LN-7 128 39000 25.42806 80.35482 N-NE 10 52.1
1/26/2016 LN-7 128 39000 25.42806 80.35482 N-NE 20 123.4
1/26/2016 LN-7 128 39000 25.42806 80.35482 N-NE 40 236.8
1/26/2016 LN-7 129 39500 25.42936 80.35435 N-NE 10 50.8
1/26/2016 LN-7 129 39500 25.42936 80.35435 N-NE 20 116.1
1/26/2016 LN-7 129 39500 25.42936 80.35435 N-NE 40 240.0
1/26/2016 LN-7 130 40000 25.43066 80.35388 N-NE 10 49.5
1/26/2016 LN-7 130 40000 25.43066 80.35388 N-NE 20 105.6
1/26/2016 LN-7 130 40000 25.43066 80.35388 N-NE 40 240.0
1/26/2016 LN-7 131 40500 25.43196 80.35342 N-NE 10 42.0
1/26/2016 LN-7 131 40500 25.43196 80.35342 N-NE 20 96.5
1/26/2016 LN-7 131 40500 25.43196 80.35342 N-NE 40 229.0
1/26/2016 LN-7 132 41000 25.43326 80.35297 N-NE 10 45.6
1/26/2016 LN-7 132 41000 25.43326 80.35297 N-NE 20 110.2
1/26/2016 LN-7 132 41000 25.43326 80.35297 N-NE 40 242.0
1/26/2016 LN-7 133 41500 25.43408 80.35268 N-NE 10 46.5
1/26/2016 LN-7 133 41500 25.43408 80.35268 N-NE 20 110.4
1/26/2016 LN-7 133 41500 25.43408 80.35268 N-NE 40 265.0
1/26/2016 LN-7 134 42000 25.43585 80.35207 N-NE 10 57.3
1/26/2016 LN-7 134 42000 25.43585 80.35207 N-NE 20 121.9
1/26/2016 LN-7 134 42000 25.43585 80.35207 N-NE 40 193.0
1/26/2016 LN-7 135 42500 25.43713 80.35161 N-NE 10 46.7
1/26/2016 LN-7 135 42500 25.43713 80.35161 N-NE 20 108.2
1/26/2016 LN-7 135 42500 25.43713 80.35161 N-NE 40 268.0
1/26/2016 LN-7 136 43000 25.43846 80.35114 N-NE 10 47.0
1/26/2016 LN-7 136 43000 25.43846 80.35114 N-NE 20 114.0
1/26/2016 LN-7 136 43000 25.43846 80.35114 N-NE 40 216.0
1/26/2016 LN-7 137 43500 25.43976 80.35069 N-NE 10 45.7
1/26/2016 LN-7 137 43500 25.43976 80.35069 N-NE 20 103.6
1/26/2016 LN-7 137 43500 25.43976 80.35069 N-NE 40 236.0
1/26/2016 LN-7 138 44000 25.44100 80.35023 N-NE 10 40.2
1/26/2016 LN-7 138 44000 25.44100 80.35023 N-NE 20 96.3
1/26/2016 LN-7 138 44000 25.44100 80.35023 N-NE 40 198.0
1/26/2016 LN-7 139 44500 25.44229 80.34978 N-NE 10 41.5
1/26/2016 LN-7 139 44500 25.44229 80.34978 N-NE 20 88.9
1/26/2016 LN-7 139 44500 25.44229 80.34978 N-NE 40 189.0
1/26/2016 LN-7 140 45000 25.44363 80.34959 N 10 38.0
1/26/2016 LN-7 140 45000 25.44363 80.34959 N 20 84.2
1/26/2016 LN-7 140 45000 25.44363 80.34959 N 40 192.0
1/26/2016 LN-7 141 45500 25.44498 80.34959 N 10 35.9
1/26/2016 LN-7 141 45500 25.44498 80.34959 N 20 81.6
1/26/2016 LN-7 141 45500 25.44498 80.34959 N 40 192.0
1/26/2016 LN-7 142 46000 25.44632 80.34959 N 10 31.2
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)
1/26/2016 LN-7 142 46000 25.44632 80.34959 N 20 75.5
1/26/2016 LN-7 142 46000 25.44632 80.34959 N 40 177.0
1/26/2016 LN-7 143 46500 25.44767 80.34957 N 10 43.3
1/26/2016 LN-7 143 46500 25.44767 80.34957 N 20 87.7
1/26/2016 LN-7 143 46500 25.44767 80.34957 N 40 174.0
1/26/2016 LN-2 144 47000 25.43458 80.45203 E 10 23.9*
1/26/2016 LN-2 144 47000 25.43458 80.45203 E 20 22.6*
1/26/2016 LN-2 144 47000 25.43458 80.45203 E 40 -0.004*
1/26/2016 LN-2 145 47500 25.43461 80.45053 E 10 -42.6*
1/26/2016 LN-2 145 47500 25.43461 80.45053 E 20 20*
1/26/2016 LN-2 145 47500 25.43461 80.45053 E 40 686*
1/27/2016 LN-6 146 0 25.44759 80.41199 S 10 8.7
1/27/2016 LN-6 146 0 25.44759 80.41199 S 20 19.7
1/27/2016 LN-6 146 0 25.44759 80.41199 S 40 48.0
1/27/2016 LN-6 147 500 25.44626 80.41191 S 10 10.1
1/27/2016 LN-6 147 500 25.44626 80.41191 S 20 19.2
1/27/2016 LN-6 147 500 25.44626 80.41191 S 40 46.0
1/27/2016 LN-6 148 1000 25.44488 80.4119 S 10 9.0
1/27/2016 LN-6 148 1000 25.44488 80.4119 S 20 18.4
1/27/2016 LN-6 148 1000 25.44488 80.4119 S 40 45.0
1/27/2016 LN-6 149 1500 25.44353 80.4119 S 10 8.1
1/27/2016 LN-6 149 1500 25.44353 80.4119 S 20 16.7
1/27/2016 LN-6 149 1500 25.44353 80.4119 S 40 41.0
1/27/2016 LN-6 150 2000 25.44216 80.4119 S 10 8.5
1/27/2016 LN-6 150 2000 25.44216 80.4119 S 20 18.0
1/27/2016 LN-6 150 2000 25.44216 80.4119 S 40 42.0
1/27/2016 LN-6 151 2500 25.44082 80.4119 S 10 8.9
1/27/2016 LN-6 151 2500 25.44082 80.4119 S 20 15.5
1/27/2016 LN-6 151 2500 25.44082 80.4119 S 40 35.0
1/27/2016 LN-6 152 3000 25.43945 80.41192 S 10 7.3
1/27/2016 LN-6 152 3000 25.43945 80.41192 S 20 16.2
1/27/2016 LN-6 152 3000 25.43945 80.41192 S 40 36.0
1/27/2016 LN-6 153 3500 25.43813 80.4119 S 10 6.7
1/27/2016 LN-6 153 3500 25.43813 80.4119 S 20 15.9
1/27/2016 LN-6 153 3500 25.43813 80.4119 S 40 34.0
1/27/2016 LN-6 154 4000 25.43675 80.41192 S 10 5.6
1/27/2016 LN-6 154 4000 25.43675 80.41192 S 20 14.9
1/27/2016 LN-6 154 4000 25.43675 80.41192 S 40 33.0
1/27/2016 LN-6 155 4500 25.4354 80.41193 S 10 4.6
1/27/2016 LN-6 155 4500 25.4354 80.41193 S 20 12.3
1/27/2016 LN-6 155 4500 25.4354 80.41193 S 40 29.0
1/27/2016 LN-2 156 50' from powerline| 25.43454 80.44416 S 10 9.6
1/27/2016 LN-2 156 50' from powerline| 25.43454 80.44416 S 20 9.8
1/27/2016 LN-2 156 50' from powerline| 25.43454 80.44416 S 40 13.0
1/27/2016 LN-2 157 20' off road 25.43462 80.43615 S 10 9.8
1/27/2016 LN-2 157 20' off road 25.43462 80.43615 S 20 10.5
1/27/2016 LN-2 157 20' off road 25.43462 80.43615 S 40 15.0
1/27/2016 LN-2 158 20' off road 25.43464 80.42801 S 10 11.5
1/27/2016 LN-2 158 20' off road 25.43464 80.42801 S 20 12.6
1/27/2016 LN-2 158 20' off road 25.43464 80.42801 S 40 18.0
1/27/2016 LN-2 159 side of road 25.43465 80.35427 S 10 48.9
1/27/2016 LN-2 159 side of road 25.43465 80.35427 S 20 86.0
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)

1/27/2016 LN-2 159 side of road 25.43465 80.35427 S 40 154.0
1/27/2016 LN-2 160 500' from STA #159| 25.43469 80.35576 W 10 NM*
1/27/2016 LN-2 160 500' from STA #159| 25.43469 80.35576 w 20 NM*
1/27/2016 LN-2 160 500' from STA #159| 25.43469 80.35576 W 40 NM*
1/27/2016 LN-2 161 75' north of road 25.43509 80.37942 N 10 29.3
1/27/2016 LN-2 161 75' north of road 25.43509 80.37942 N 20 52.3
1/27/2016 LN-2 161 75' north of road 25.43509 80.37942 N 40 84.0
1/27/2016 LN-2 162 00' north of STA #16] 25.43643 80.37944 N 10 31.8
1/27/2016 LN-2 162 00' north of STA #16] 25.43643 80.37944 N 20 51.7
1/27/2016 LN-2 162 00' north of STA #16] 25.43643 80.37944 N 40 75.0
1/27/2016 LN-2 163 20' south of road 25.43479 80.38759 S 10 21.6
1/27/2016 LN-2 163 20' south of road 25.43479 80.38759 S 20 41.3
1/27/2016 LN-2 163 20' south of road 25.43479 80.38759 S 40 68.0
1/27/2016 LN-2 164 12' south of road 25.43477 80.39567 S 10 17.6
1/27/2016 LN-2 164 12' south of road 25.43477 80.39567 S 20 32.0
1/27/2016 LN-2 164 12' south of road 25.43477 80.39567 S 40 60.0
1/27/2016 LN-2 165 15' south of road 25.43469 80.40379 S 10 14.8
1/27/2016 LN-2 165 15' south of road 25.43469 80.40379 S 20 26.5
1/27/2016 LN-2 165 15' south of road 25.43469 80.40379 S 40 50.0
1/27/2016 LN-6 166 5000 25.43403 80.41195 S 10 14.8
1/27/2016 LN-6 166 5000 25.43403 80.41195 S 20 26.5
1/27/2016 LN-6 166 5000 25.43403 80.41195 S 40 50.0
1/27/2016 LN-6 167 5500 25.43269 80.41195 S 10 9.7

1/27/2016 LN-6 167 5500 25.43269 80.41195 S 20 18.2
1/27/2016 LN-6 167 5500 25.43269 80.41195 S 40 33.0
1/27/2016 LN-6 168 6000 25.43132 80.41198 S 10 9.3

1/27/2016 LN-6 168 6000 25.43132 80.41198 S 20 19.0
1/27/2016 LN-6 168 6000 25.43132 80.41198 S 40 36.0
1/27/2016 LN-6 169 6500 25.42997 80.41196 S 10 6.4

1/27/2016 LN-6 169 6500 25.42997 80.41196 S 20 14.7
1/27/2016 LN-6 169 6500 25.42997 80.41196 S 40 30.0
1/27/2016 LN-6 170 7000 25.42859 80.41194 S 10 9.2

1/27/2016 LN-6 170 7000 25.42859 80.41194 S 20 20.0
1/27/2016 LN-6 170 7000 25.42859 80.41194 S 40 40.0
1/27/2016 LN-6 171 7500 25.42721 80.41198 S 10 6.0

1/27/2016 LN-6 171 7500 25.42721 80.41198 S 20 16.8
1/27/2016 LN-6 171 7500 25.42721 80.41198 S 40 36.0
1/27/2016 LN-6 172 8000 25.42586 80.41195 S 10 9.9

1/27/2016 LN-6 172 8000 25.42586 80.41195 S 20 23.7
1/27/2016 LN-6 172 8000 25.42586 80.41195 S 40 45.0
1/27/2016 LN-6 173 8500 25.42452 80.41198 S 10 9.7

1/27/2016 LN-6 173 8500 25.42452 80.41198 S 20 23.9
1/27/2016 LN-6 173 8500 25.42452 80.41198 S 40 46.0
1/27/2016 LN-6 174 9000 25.42317 80.41199 S 10 8.2

1/27/2016 LN-6 174 9000 25.42317 80.41199 S 20 25.2
1/27/2016 LN-6 174 9000 25.42317 80.41199 S 40 52.0
1/27/2016 LN-6 175 9500 25.42183 80.41199 S 10 10.9
1/27/2016 LN-6 175 9500 25.42183 80.41199 S 20 29.8
1/27/2016 LN-6 175 9500 25.42183 80.41199 S 40 61.0
1/27/2016 LN-6 176 10000 25.42046 80.41202 S 10 10.5
1/27/2016 LN-6 176 10000 25.42046 80.41202 S 20 32.0
1/27/2016 LN-6 176 10000 25.42046 80.41202 S 40 68.0
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation Station # Profile (ft) N w Survey (Meters) (mS/m)

1/28/2016 LN-6 177 10500 25.41909 80.41202 S 10 13.4
1/28/2016 LN-6 177 10500 25.41909 80.41202 S 20 34.5
1/28/2016 LN-6 177 10500 25.41909 80.41202 S 40 62.0
1/28/2016 LN-6 178 11000 25.41769 80.41202 S 10 15%

1/28/2016 LN-6 178 11000 25.41769 80.41202 S 20 40.3*
1/28/2016 LN-6 178 11000 25.41769 80.41202 S 40 131%*
1/28/2016 LN-6 179 11500 25.41633 80.41203 S 10 16*

1/28/2016 LN-6 179 11500 25.41633 80.41203 S 20 43,5%
1/28/2016 LN-6 179 11500 25.41633 80.41203 S 40 194*
1/28/2016 LN-6 180 12000 25.41495 80.41206 S 10 14.5*
1/28/2016 LN-6 180 12000 25.41495 80.41206 S 20 41.2%
1/28/2016 LN-6 180 12000 25.41495 80.41206 S 40 140*
1/28/2016 LN-6 181 12500 25.41359 80.41206 S 10 13.4*
1/28/2016 LN-6 181 12500 25.41359 80.41206 S 20 43.1*
1/28/2016 LN-6 181 12500 25.41359 80.41206 S 40 189*
1/28/2016 LN-6 182 At SW 384 opening| 25.41124 80.41208 S 10 16.2*
1/28/2016 LN-6 182 At SW 384 opening| 25.41124 80.41208 S 20 52.6*
1/28/2016 LN-6 182 At SW 384 opening| 25.41124 80.41208 S 40 154*
1/28/2016 LN-8 183 bad at opening of SW 25.41126 80.41207 W 10 14.9
1/28/2016 LN-8 183  pad at opening of SW 25.41126 | 80.41207 W 20 54.2
1/28/2016 LN-8 183 bad at opening of SW 25.41126 80.41207 W 40 80.0
1/28/2016 LN-8 184 500 25.41125 80.4136 w 10 17.6
1/28/2016 LN-8 184 500 25.41125 80.4136 w 20 47.6
1/28/2016 LN-8 184 500 25.41125 80.4136 w 40 89.0
1/28/2016 LN-8 185 1000 25.41127 80.41512 W 10 18.1
1/28/2016 LN-8 185 1000 25.41127 80.41512 W 20 43.8
1/28/2016 LN-8 185 1000 25.41127 80.41512 W 40 81.0
1/28/2016 LN-8 186 1500 25.41128 80.41663 w 10 18.7
1/28/2016 LN-8 186 1500 25.41128 80.41663 W 20 44.3
1/28/2016 LN-8 186 1500 25.41128 80.41663 w 40 78.0
1/28/2016 LN-8 187 2000 25.41127 80.41812 w 10 17.1
1/28/2016 LN-8 187 2000 25.41127 80.41812 w 20 38.0
1/28/2016 LN-8 187 2000 25.41127 80.41812 w 40 78.0
1/28/2016 LN-8 188 2500 25.41128 80.41965 W 10 18.7
1/28/2016 LN-8 188 2500 25.41128 80.41965 w 20 39.3
1/28/2016 LN-8 188 2500 25.41128 80.41965 W 40 70.0
1/29/2016 LN-3 189 0 25.38177 80.37197 W 10 62.4
1/29/2016 LN-3 189 0 25.38177 80.37197 w 20 123.8
1/29/2016 LN-3 189 0 25.38177 80.37197 W 40 181.0
1/29/2016 LN-3 190 500 25.38178 80.3735 w 10 61.7
1/29/2016 LN-3 190 500 25.38178 80.3735 w 20 136.6
1/29/2016 LN-3 190 500 25.38178 80.3735 w 40 214.0
1/29/2016 LN-3 191 1000 25.38179 80.37498 w 10 60.1
1/29/2016 LN-3 191 1000 25.38179 80.37498 W 20 124.8
1/29/2016 LN-3 191 1000 25.38179 80.37498 w 40 212.0
1/29/2016 LN-3 192 1500 25.38179 80.37647 w 10 57.5
1/29/2016 LN-3 192 1500 25.38179 80.37647 W 20 115.4
1/29/2016 LN-3 192 1500 25.38179 80.37647 w 40 187.0
1/29/2016 LN-3 193 2000 25.38181 80.378 w 10 56.3
1/29/2016 LN-3 193 2000 25.38181 80.378 W 20 117.4
1/29/2016 LN-3 193 2000 25.38181 80.378 W 40 174.0
1/29/2016 LN-3 194 2500 25.38179 80.37946 W 10 56.7
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)
1/29/2016 LN-3 194 2500 25.38179 80.37946 W 20 109.6
1/29/2016 LN-3 194 2500 25.38179 80.37946 w 40 170.0
1/29/2016 LN-3 195 3000 25.38181 80.38096 w 10 54.6
1/29/2016 LN-3 195 3000 25.38181 80.38096 W 20 110.4
1/29/2016 LN-3 195 3000 25.38181 | 80.38096 W 40 167.0
1/29/2016 LN-3 196 3500 25.38181 80.38247 w 10 54.0
1/29/2016 LN-3 196 3500 25.38181 80.38247 W 20 101.5
1/29/2016 LN-3 196 3500 25.38181 80.38247 w 40 170.0
1/29/2016 LN-3 197 4000 25.38181 80.38399 W 10 49.6
1/29/2016 LN-3 197 4000 25.38181 80.38399 w 20 99.5
1/29/2016 LN-3 197 4000 25.38181 80.38399 W 40 171.0
1/29/2016 LN-3 198 4500 25.38181 80.3855 W 10 52.2
1/29/2016 LN-3 198 4500 25.38181 80.3855 w 20 108.5
1/29/2016 LN-3 198 4500 25.38181 80.3855 W 40 177.0
1/29/2016 LN-3 199 5000 25.38181 80.387 W 10 48.3
1/29/2016 LN-3 199 5000 25.38181 80.387 w 20 94.3
1/29/2016 LN-3 199 5000 25.38181 80.387 W 40 157.0
1/29/2016 LN-3 200 5500 25.38181 80.3885 w 10 42.5
1/29/2016 LN-3 200 5500 25.38181 80.3885 W 20 93.6
1/29/2016 LN-3 200 5500 25.38181 80.3885 w 40 158.0
1/29/2016 LN-3 201 6000 25.38177 | 80.39005 W 10 51.8
1/29/2016 LN-3 201 6000 25.38177 80.39005 W 20 95.7
1/29/2016 LN-3 201 6000 25.38177 | 80.39005 W 40 157.0
1/29/2016 LN-3 202 6500 25.38179 80.39158 w 10 51.4
1/29/2016 LN-3 202 6500 25.38179 80.39158 W 20 92.6
1/29/2016 LN-3 202 6500 25.38179 80.39158 w 40 156.0
1/29/2016 LN-3 203 7000 25.3818 80.39307 W 10 45.6
1/29/2016 LN-3 203 7000 25.3818 80.39307 \W 20 91.9
1/29/2016 LN-3 203 7000 25.3818 80.39307 W 40 145.0
1/29/2016 LN-3 204 7500 25.38181 80.39454 W 10 47.1
1/29/2016 LN-3 204 7500 25.38181 80.39454 w 20 93.6
1/29/2016 LN-3 204 7500 25.38181 80.39454 W 40 163.0
1/29/2016 LN-3 205 8000 25.38178 80.39608 W 10 42.7
1/29/2016 LN-3 205 8000 25.38178 80.39608 W 20 84.6
1/29/2016 LN-3 205 8000 25.38178 80.39608 w 40 148.0
1/29/2016 LN-3 206 8500 25.38181 80.39759 w 10 41.0
1/29/2016 LN-3 206 8500 25.38181 80.39759 w 20 78.0
1/29/2016 LN-3 206 8500 25.38181 80.39759 w 40 141.0
1/29/2016 LN-3 207 9000 25.3818 80.39906 W 10 48.0
1/29/2016 LN-3 207 9000 25.3818 80.39906 W 20 89.7
1/29/2016 LN-3 207 9000 25.3818 80.39906 W 40 146.0
1/29/2016 LN-3 208 9500 25.38181 80.40055 W 10 50.8
1/29/2016 LN-3 208 9500 25.38181 80.40055 w 20 92.0
1/29/2016 LN-3 208 9500 25.38181 80.40055 W 40 139.0
1/29/2016 LN-3 209 10000 25.38179 80.40207 W 10 44.7
1/29/2016 LN-3 209 10000 25.38179 80.40207 W 20 82.1
1/29/2016 LN-3 209 10000 25.38179 80.40207 W 40 124.0
1/29/2016 LN-3 210 10500 25.38183 | 80.40351 W 10 43.6
1/29/2016 LN-3 210 10500 25.38183 80.40351 W 20 80.0
1/29/2016 LN-3 210 10500 25.38183 80.40351 w 40 127.0
1/29/2016 LN-3 211 11000 25.38181 80.40504 W 10 32.8
1/29/2016 LN-3 211 11000 25.38181 80.40504 W 20 67.3
* - Indicates potential interference from powerlines Page 11 of 13
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity
Date Designation | Station # Profile (ft) N w Survey (Meters) (mS/m)
1/29/2016 LN-3 211 11000 25.38181 80.40504 W 40 112.0
1/29/2016 LN-3 212 11500 25.38181 80.40655 W 10 33.6
1/29/2016 LN-3 212 11500 25.38181 80.40655 w 20 62.5
1/29/2016 LN-3 212 11500 25.38181 80.40655 W 40 97.0
1/29/2016 LN-3 213 12000 25.38182 80.40804 W 10 30.7
1/29/2016 LN-3 213 12000 25.38182 80.40804 W 20 62.6
1/29/2016 LN-3 213 12000 25.38182 80.40804 W 40 106.0
1/29/2016 LN-3 214 12500 25.38181 80.40996 W 10 27.5
1/29/2016 LN-3 214 12500 25.38181 80.40996 W 20 58.4
1/29/2016 LN-3 214 12500 25.38181 80.40996 W 40 100.0
1/29/2016 LN-3 215 12950 25.38178 80.4113 W 10 25.9
1/29/2016 LN-3 215 12950 25.38178 80.4113 W 20 60.3
1/29/2016 LN-3 215 12950 25.38178 80.4113 w 40 106.0
1/29/2016 LN-4 216 0 25.36711 80.41177 E 10 34.1
1/29/2016 LN-4 216 0 25.36711 80.41177 E 20 67.5
1/29/2016 LN-4 216 0 25.36711 80.41177 E 40 104.0
1/29/2016 LN-4 217 500 25.36709 80.41024 E 10 33.0
1/29/2016 LN-4 217 500 25.36709 80.41024 E 20 72.0
1/29/2016 LN-4 217 500 25.36709 80.41024 E 40 123.0
1/29/2016 LN-4 218 1000 25.36708 80.40872 E 10 32.9
1/29/2016 LN-4 218 1000 25.36708 80.40872 E 20 76.4
1/29/2016 LN-4 218 1000 25.36708 80.40872 E 40 126.0
1/29/2016 LN-4 219 1500 25.36711 80.40721 E 10 30.1
1/29/2016 LN-4 219 1500 25.36711 80.40721 E 20 70.0
1/29/2016 LN-4 219 1500 25.36711 80.40721 E 40 117.0
1/29/2016 LN-4 220 2000 25.36713 80.40573 E 10 34.8
1/29/2016 LN-4 220 2000 25.36713 80.40573 E 20 82.3
1/29/2016 LN-4 220 2000 25.36713 80.40573 E 40 140.0
1/30/2016 LN-4 221 2750 25.3671 80.4042 w 10 36.3
1/30/2016 LN-4 221 2750 25.3671 80.4042 W 20 79.0
1/30/2016 LN-4 221 2750 25.3671 80.4042 w 40 136.0
1/30/2016 LN-4 222 3000 25.36711 80.40345 w 10 38.1
1/30/2016 LN-4 222 3000 25.36711 80.40345 W 20 80.6
1/30/2016 LN-4 222 3000 25.36711 80.40345 W 40 141.0
1/30/2016 LN-4 223 3500 25.36711 80.40195 w 10 37.9
1/30/2016 LN-4 223 3500 25.36711 80.40195 w 20 82.9
1/30/2016 LN-4 223 3500 25.36711 80.40195 w 40 147.0
1/30/2016 LN-4 224 4000 25.36713 80.40044 W 10 44.8
1/30/2016 LN-4 224 4000 25.36713 80.40044 W 20 86.1
1/30/2016 LN-4 224 4000 25.36713 80.40044 W 40 140.0
1/30/2016 LN-4 225 4500 25.36711 80.39898 w 10 45.7
1/30/2016 LN-4 225 4500 25.36711 80.39898 W 20 85.2
1/30/2016 LN-4 225 4500 25.36711 80.39898 w 40 141.6
1/30/2016 LN-4 226 5000 25.36709 80.39746 w 10 47.3
1/30/2016 LN-4 226 5000 25.36709 80.39746 w 20 93.2
1/30/2016 LN-4 226 5000 25.36709 80.39746 w 40 149.0
1/30/2016 LN-4 227 5500 25.36708 80.39597 W 10 50.1
1/30/2016 LN-4 227 5500 25.36708 | 80.39597 W 20 93.6
1/30/2016 LN-4 227 5500 25.36708 80.39597 W 40 164.0
1/30/2016 LN-4 228 6000 25.36711 80.39444 W 10 59.4
1/30/2016 LN-4 228 6000 25.36711 80.39444 w 20 102.0
1/30/2016 LN-4 228 6000 25.36711 80.39444 W 40 173.0
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Table 1. EM34 FIELD DATA (Continued)

GPS Location Terrain
Line Distance Along Direction of| Coil Spacing [ Conductivity

Date Designation Station # Profile (ft) N w Survey (Meters) (mS/m)
1/30/2016 LN-4 229 6500 25.36711 80.39289 W 10 59.3
1/30/2016 LN-4 229 6500 25.36711 80.39289 w 20 108.0
1/30/2016 LN-4 229 6500 25.36711 80.39289 W 40 181.6
1/30/2016 LN-4 230 7000 25.36714 80.39138 W 10 49.8
1/30/2016 LN-4 230 7000 25.36714 | 80.39138 W 20 98.0
1/30/2016 LN-4 230 7000 25.36714 80.39138 W 40 175.0
1/30/2016 LN-4 231 7500 25.36714 80.38988 W 10 53.7
1/30/2016 LN-4 231 7500 25.36714 80.38988 w 20 103.5
1/30/2016 LN-4 231 7500 25.36714 80.38988 W 40 183.0
1/30/2016 LN-4 232 8000 25.36711 80.38836 w 10 52.0
1/30/2016 LN-4 232 8000 25.36711 80.38836 W 20 96.9
1/30/2016 LN-4 232 8000 25.36711 80.38836 w 40 177.0
1/30/2016 LN-4 233 8500 25.36712 | 80.38684 W 10 65.6
1/30/2016 LN-4 233 8500 25.36712 80.38684 W 20 113.8
1/30/2016 LN-4 233 8500 25.36712 | 80.38684 W 40 175.0

* - Indicates potential interference from powerlines
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Table 2. Thickness and depth to bottom for each layer in the inverted AEM models

Layer |Depth to| Thickness Layer Depth to [Thickness (m)
Bottom (m) Bottom (m)
(m)
1 1.0 1 16 39.4 4.8
2 2.1 1.1 17 44.7 5.3
3 3.3 1.2 18 50.6 5.9
4 4.7 1.4 19 57.2 6.6
5 6.2 1.5 20 64.5 7.3
6 7.9 1.7 21 72.6 8.1
7 9.8 1.9 22 81.6 9.0
8 11.9 2.1 23 91.6 10.0
9 14.2 2.3 24 103.0 11.1
10 16.8 2.6 25 115.0 12.4
11 19.7 2.9 26 129.0 13.7
12 22.9 3.2 27 144.0 15.3
13 26.4 3.5 28 161.0 16.9
14 30.3 3.9 29 180.0 18.8
15 34.6 4.3 30 201.0 20.7

Reproduced from AGF 2016
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Table 3: Induction Logs Used to Verify the AEM Models

Well ID |Logging Date AEM Line |Position of AEM Line in Reference to Well Location
TPGW-1 |03-25-2013 101101 |Off Line

TPGW-4 |03-27-2013 200301 |Off Line

TPGW-5 |03-26-2013 101701 |Within 200 m

TPGW-7 |03-26-2013 301201 |Within 200 m

TPGW-8 |03-26-2013 302401 |Off Line

TPGW-12 |03-25-2013 100501 |Within Line Break due to Coupling

Reproduced from AGF 2016
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Table 4. Water Quality Data Used for Calibration (September 2015 Laboratory Measurements)

S Specific
Salinity Conductance
Well ID From (m) To (m) CL (mg/L) | NA (mg/L) | TDS (mg/L) (PSU) (uS/cm)
TPGW-1S 8.23 8.84 21200 11800 37200 38.909 58381
TPGW-1M 14.63 15.24 26700 14500 39600 48.97 71423
TPGW-1D 24.38 25.6 27000 14800 48200 50.08 72806
TPGW-4S 6.86 7.47 487 244 1150 1.12 2195
TPGW-4M 11.58 13.1 12900 7530 24500 25.8 40457
TPGW-4D 18.89 20.12 15500 8250 26600 27.52 42850
TPGW-5S 7.32 8.53 151 74.4 526 0.49 999
TPGW-5M 13.72 15.24 10700 5870 18000 19.7 31646
TPGW-5D 19.05 20.57 11800 6700 21100 22.71 35991
TPGW-7S 6.71 7.92 36.7 21.1 298 0.28 572
TPGW-7M 14.63 15.84 37.799 21.2 314 0.28 584
TPGW-7D 24.38 25.6 2130 876 5100 3.75 6840
TPGW-8S 5.18 6.4 31.8 17.1 216 0.21 444
TPGW-8M 10.67 11.28 31.8 17.6 360 0.31 643
TPGW-8D 15.09 16.31 43 25.2 382 0.34 705
TPGW-12S 6.71 7.31 16300 9480 29200 30.93 47659
TPGW-12M 17.07 18.29 23000 12800 41200 41.99 62472
TPGW-12D 27.43 28.65 23700 14100 41500 44.4 65603

Reproduced from Aqua Geo Framworks (2016)
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Caption:

Map showing the locations of salinity monitoring sites, time-
domain electromagnetic soundings, water-level monitoring
sites, and the mapped approximations of the inland extent of
saltwater in the Biscayne aquifer in Miami-Dade and southern
Broward Counties 1955, 1995, and 2011.

Prepared for:
Florida Power & Light

Subject Property:

Turkey Point Nuclear Generating Station
Homestead, Florida

Figure 1: USGS SW Interface
Source: Prinos, Scott T.; Wacker, Michael A.; Cunningham,
Kevin J.; Fitterman, David V., 2014. Origins and delineation
of saltwater intrusion in the Biscayne aquifer and changes
in the distribution of saltwater in Miami-Dade County, Florida.
U.S. Geological Survey Scientific Investigations Report

2014-5025, Report: xi, 101 p.

Prepared by: E. Dare; April 29, 2016
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Caption:
Resistivity at 5-meter depth from Fig 40, Fitterman et al., 2012.

Prepared for:
Florida Power & Light

Subject Property:

Turkey Point Nuclear Generating Station
Homestead, Florida

Figure 2: Fitterman et al 2012 Fig 40

Source: Fitterman D.; Deszcz-Pan M.; Prinos S., 2012.
Helicopter Electromagnetic Survey of the Model Land Area,
Southeastern Miami-Dade County, Florida, U.S.
Geological Survey Open-File Report 2012-1176.

Prepared by: E. Dare; April 29, 2016
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Caption:
Resistivity at 30-meter depth from Fig 43, Fitterman et al., 2012

Prepared for:
Florida Power & Light

Subject Property:

Turkey Point Nuclear Generating Station
Homestead, Florida

Figure 3: Fitterman et al 2012 Fig 43

Source: Fitterman D.; Deszcz-Pan M.; Prinos S., 2012.
Helicopter Electromagnetic Survey of the Model Land Area,
Southeastern Miami-Dade County, Florida, U.S. Geological

Survey Open-File Report 2012-1176

Prepared by: E. Dare; April 29, 2016

ECRC-17-010442




Legend
A Monitoring Well Locations

EM-34 Survey Lines
Line 1

Line 2

Line 3

Line 4

Line 5

Line 6

Line 7

Line 8

TPGW-¢

TPGW-6

Line 1

Line 2
o
@0 éTPGW-'/ <

Lin

TPow-g PR

Source: Esri, DigitalGlobe, GeoEye,
User Community

TPGW-12

TPGW-10

BPGW-1

TPGW-11

TPGW-2

TPGW-3

Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS

Prepared for: Florida Power & Light N
W E Figure 4: EM-34 Survey Line Locations
Subject Property: Source: Enercon Services, Inc;
Turkey Point Nuclear Generating Station S ESRI World Imagery Basemap
Homestead, Florida Prepared by: E. Dare; April 28, 2016
1:80,000 N T — \ileS
0 1.5 3 6

ECRC-17-010443




Legend

A Monitoring Well Locations

@® TEM Locations N

D
. <&
® VES Locations < S
0 l)) D3 < Y
. N, TECW--6 ot ot s [
(((,) 7 PGW-6 7 \((/) \((/ \{(/) \\((/
\\/ ~) ~) Q
® PGW-12
[t © [t . [ D [ ] [ \9 It \>/ A
& K < < < K TPGW-10
A® ® ® ® ® o)
TPGW-7 PGW-1
N
&
TPGW-5
e
o2
Q¢
(A
TPGW-3
A
A TPGW-11
TPGW-13
SN R T

o2 o2 o2 o2 %

\\(/ \\(/ \\(/ \\(/ \\(/

N ® ® &® &® ® A

7 TPGW-2
& ,
\Y 9,
Q ((;/)
TPGW-S Q\
TPGW-4
A
PGW-14
A
TPGW-3
Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS
User Community
Prepared for: Florida Power & Light N
w E Figure 5: VES and TEM Locations
Subject Property: Source: Enercon Services, Inc; GeoView Inc.;
Turkey Point Nuclear Generating Station S ESRI World Imagery Basemap
Homestead, Florida Prepared by: E. Dare; April 19, 2016
1:80,000 N T E— ] oS
0 1.5 3 6

ECRC-17-010444




Legend

Airborne Electromagnetic Survey AOI

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS

User Community
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Figure 6: Airborne Electromagnetic Survey Area of Interest

Source: Enercon Services, Inc
ESRI World Imagery Basemap
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Figure 7: EM 34 Apparent Conductivity Profiles

Source: Enercon Services, Inc.; GeoView, Inc.

Prepared by: E. Dare; April 28, 2016
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Prepared for: Florida Power & Light

Subject Property:

Turkey Point Nuclear Generating Station
Homestead, Florida

Figure 8: Schematic of AEM Survey

Reproduced from: "Report on Advanced Processing and Inversion of
AEM Survey Data and Derived Chloride Concentrations near the Turkey

Point Power Plant, Southern Florida. Aqua Geo Frameworks, Inc. 2016"
Prepared by: E. Dare; April 28, 2016
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Figure 9: Comparisons of Monitor Well Induction Logs with the AEM Resistivity Model
Reproduced from: "Report on Advanced Processing and Inversion of
AEM Survey Data and Derived Chloride Concentrations near the Turkey
Point Power Plant, Southern Florida. Aqua Geo Frameworks, Inc. 2016"
Prepared by: E. Dare; April 28, 2016
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Figure 10: Formation Water Resistivities
vs. AEM Resistivity
Reproduced from: "Report on Advanced Processing and
Inversion of AEM Survey Data and Derived Chloride
Concentrations near the TurkeyPoint Power Plant,
Southern Florida. Aqua Geo Frameworks, Inc. 2016"

Prepared by: E. Dare; April 28, 2016
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Figure 11: Formation Water Resistivities vs.
Laboratory Chloride Concentrations
Reproduced from: "Report on Advanced Processing and
Inversion of AEM Survey Data and Derived Chloride
Concentrations near the TurkeyPoint Power Plant,
Southern Florida. Aqua Geo Frameworks, Inc. 2016"

Prepared by: E. Dare; April 28, 2016
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Figure 12: AEM-Derived Chloride Concentration vs.
Laboratory-Derived Chloride Concentration

Prepared by: E. Dare; April 28, 2016
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Figure 13: Depth Profiles Showing AEM Chloride vs
Laboratory Chloride at Monitoring Wells
Reproduced from: "Report on Advanced Processing and
Inversion of AEM Survey Data and Derived Chloride
Concentrations near the TurkeyPoint Power Plant,
Southern Florida. Aqua Geo Frameworks, Inc. 2016"

Prepared by: E. Dare; April 28, 2016
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Figure 14: 3D View of AEM Chloride Concentrations
Greater than 19,000 mg/L (View to the Northeast)
Reproduced from: "Report on Advanced Processing and
Inversion of AEM Survey Data and Derived Chloride
Concentrations near the TurkeyPoint Power Plant,
Southern Florida. Aqua Geo Frameworks, Inc. 2016"

Prepared by: E. Dare; April 28, 2016
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Figure 15: Chloride Concentration Depth-Slice
from Layer 12, 65 to 75 feet below land surface
(19.7 to 22.9m)

Reproduced from: "Report on Advanced Processing and
Inversion of AEM Survey Data and Derived Chloride
Concentrations near the TurkeyPoint Power Plant,

Southern Florida. Aqua Geo Frameworks, Inc. 2016"
Prepared by: E. Dare; April 28, 2016
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Figure 16: Chloride Concentration Depth-Slice
from Layer 11, 55 to 65 feet below land surface
(16.8 to 19.7m)

Reproduced from: "Report on Advanced Processing and
Inversion of AEM Survey Data and Derived Chloride
Concentrations near the TurkeyPoint Power Plant,
Southern Florida. Aqua Geo Frameworks, Inc. 2016"
Prepared by: E. Dare; April 28, 2016
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Figure 17: Chloride Concentration Depth-Slice
from Layer 14, 87 to 100 feet below land surface
(26.4 to 30.3m)

Reproduced from: "Report on Advanced Processing and
Inversion of AEM Survey Data and Derived Chloride
Concentrations near the TurkeyPoint Power Plant,

Southern Florida. Aqua Geo Frameworks, Inc. 2016"
Prepared by: E. Dare; April 28, 2016

ECRC-17-010456




PTN Cooling Canal System

Electromagnetic Conductance Geophysical Survey
FINAL REPORT NEE270-REPT-001

Rev.0

APPENDIX A

GEOVIEW REPORT

May 2016

ECRC-17-010457



Appendix A of NEE270-REPT-001
Page 1 of 115

FINAL REPORT
GEOPHYSICAL INVESTIGATION
PTN COOLING CANAL SYSTEM SITE
MIAMI-DADE COUNTY, FLORIDA

Prepared for Enercon Services, Inc.
Tampa, Florida

Prepared by GeoView, Inc.
St. Petersburg, FL

ECRC-17-010458



Appendix A of NEE270-REPT-001
Page 2 of 115

April 14, 2016

Mr. Craig R. Oural

Enercon Services, Inc.

12906 Tampa Oaks Blvd., Suite 131
Tampa, FL 33637

Subject: Transmittal of Final Report for Geophysical Investigation
PTN Cooling Canal System Site-Miami-Dade County, Florida
GeoView Project Number 23243

Dear Mr. Oural,

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. 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.

Michael J. Wightman, P.G.
President

Florida Professional Geologist
Number 1423

A Geophysical Services Company

4610 Central Avenue Tel.: (727) 209-2334
St. Petersburg, FL 33711 Fax: (727) 328-2477
ECRC-17-010459
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1.0 Introduction

A geophysical and hydrogeological investigation was performed as part of a
study to assess the vertical and lateral extent of groundwater impacts associated
with the hypersaline waters contained within the cooling canal system for the
Turkey Point power plant located east of Homestead, FL. GeoView performed
vertical electrical soundings (VES) and time domain electromagnetic (TEM)
soundings as part of the investigation.

2.0 Description of Geophysical Investigation

The geophysical investigation was conducted over a period of eleven field
days between the dates of January 20-February 3, 2016. The location of the VES
and TEM testing sites are provided on Figure 1. The investigation was conducted
under the supervision of Mr. Michael J. Wightman, P.G., President, GeoView, Inc.
A brief description of scope and field procedures associated with each of the
geophysical methods is as follows:

2.1 DC Electrical Resistivity Testing

The DC electrical resistivity testing was done to determine a vertical profile
of electrical resistance of earth materials at various locations throughout the project
site. The resistance of the earth materials was measured by passing an electrical
current between two-electrodes placed in the earth and measuring the resultant
induced voltage potential between two other electrodes. By taking into account the
geometry of the electrodes and by increasing the spacing between the electrodes,
the induced voltage reading was converted into the electrical resistivity of the earth
materials at various depth intervals.

The resistivity testing was done using a Wenner four-point array. In such an
array there are total of four electrodes that are spaced an equal distance apart. A
collection of resistivity measurements were gathered from a common center point
using a range of distances between electrodes (commonly referred to as “a-
spacings”). The collection of resistivity measurements at various “a spacings”
about a center point is referred to as a vertical electrical sounding (VES).

The *“a spacings” used for the investigation ranged from 2.5 to 200 ft.
Additional readings were collected at some VES locations using electrode
spacing’s of 250, 300 and 400 ft. An increased “a spacing” was used at these
locations in order to provide an increased depth of exploration. A R8 Super Sting
resistivity system, manufactured by Advanced Geosciences, Inc. was used for the
investigation. This equipment was calibrated per manufacturer’s recommendations
prior to the investigation.

ECRC-17-010461
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The VES testing was performed at a total of 24 locations throughout the
project site. Seventeen of the VES’s were performed at the locations specified in
original project proposal. The additional seven VES’s were performed in areas
where TEM soundings could not be performed due to the interference effects
caused by proximate high-tension power lines (further discussion in Section 2.2).

2.2 Time Domain Electromagnetics

Similar to the VES testing, the TEM soundings were done to determine a
vertical profile of electrical resistance of earth materials at various locations
throughout the project site. The TEM method operates on a completely different
principle that the DC electrical resistivity (VES) method. In the TEM method, a
primary electrical field is created within a large current loop (transmitter loop)
placed on the ground surface. This primary electrical field is very rapidly shut off.
The resultant change in the EMF field created by the termination of the transmitter
loop current creates a high-amplitude current field which radiates down into the
ground. This current field creates a secondary field in the subsurface earth
materials. By sampling the associated voltage response of this secondary field at
discrete time intervals, a vertical profile earth resistivity is obtained.

The TEM method is sensitive to the presence of ambient high-strength
electrical fields as those that are created by high-tension power lines. These
background electrical fields overwhelm the response associated with the secondary
electrical fields and make the data non interpretable.

The TEM survey was performed using a Geonics TEM47 system. The
transmitter loop consisted of a 16-gauge copper wire that was laid out in a 20 by 20
meter (m) square. The high-frequency receiver coil was placed 20 m outside of the
outer edge of the transmitter wire. The data was collected over a 30-gate time
period at a frequency of 30 Hz.

It was originally proposed that a TEM survey be conducted at 20 locations
across the project site. The majority of the TEM locations were either directly
under or very close to high-tension power lines associated with the power plant.
Prior to the performance of a TEM survey at a given location, the TEM receiver
coil was set up and the effect of the ambient electrical fields created by the high-
tension powerlines upon the TEM equipment was evaluated. It was determined that
the interference effect from the powerlines overwhelmed the TEM instrument
response in all but one of the 20 proposed locations. The location of the TEM test
site (TEM 2) is provided on Figure 1.

ECRC-17-010462
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2.3 Analysis of VES and TEM Data

The VES and TEM data was analyzed using IX1D TEM, a software program
developed by Interpex, Inc. The following information was provided in the
analysis:

e A 3-6 layer hydrogeological model of conditions at each of the study sites.

e An equivalence analysis of the layered model solution showing the quality
and uniqueness of the individual layer resistivity’s and thicknesses.

¢ A smooth model in which resistivity values were assigned for each data point
at a calculated depth range.

3.0 Survey Results
3.1 Electrical Resistivity Testing

Geo-Electrical profiles developed from the individual VES smooth model
results are presented as Figures 2-9 (Appendix 1). These ten profiles are labeled as
A-A’ to H-H’ and are shown on Figure 1. The VES profiles A-A’ to D-D’ (Figures
2-5) trend west to east while VES Profiles E-E’ to H-H’ (Figures 6-9) trend north
to south. The following resistivity ranges were used for estimating water quality:

» Fresh: <100 Ohm-m
» Brackish: 100-10 Ohm-m
» Saline: 10-2 Ohm-m

» Hypersaline: <2 Ohm-m

Modeling results presenting the 3-5 layer hydrogeological model,
equivalence analysis and smooth model for each of the VES sites are provided in
Appendix 2.

3.2 Time Domain Electromagnetics

A comparison of the modeling results between the TEM 2 and VES 12
(which conducted at the same location) is provided on Figure 10. The results do
not compare well. The reason for this poor correlation are not known. It is possible
that the instrumentation platform created some type of interference effect.
However, the transmitter loop was set up approximately 50 meters away from the
platform. Based on the water quality information from Monitor Well TPGW-5, it
appears that the results from the VES sounding are the best representation of
conditions at the site. The modeling results presenting the 4-6 layer
hydrogeological models, equivalence analysis and smooth model for the TEM 2
site 1s provided in Appendix 3.
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4.0 Limitations

The results of the VES and TEM survey are based on our professional
evaluation of the data and our experience with such investigations in the State of
Florida. The VES survey was performed in general accordance to ASTM
Standards G57-95a entitled “Standard Test Method for Field Measurement of Soil
Resistivity Using the Wenner Four-Electrode Method”. The TEM survey was
conducted in accordance with the manufacturer’s guidelines. The results provided
in this report meet the standards of care for our profession. No other warranty or
representation, either expressed or implied, is included or intended.
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APPENDIX 2
ELECTRICAL RESISTIVITY TESTING RESULTS
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VES 1C

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(percent) (percent)
212.0 271.6 0.118 272.0 -0.00377
115.0 115.2 -0.213 114.9 0.0143
62.00 61.73 0.434 62.13 -0.216
70.00 69.12 1.24 69.07 1.32
79.00 80.17 -1.48 19.64 -0.810
96.00 98.47 -2.57 96.98 -1.02
104.0 108.9 -4.11 107.3 -3.20
110.0 112.1 -1.95 1111 -1.07
118.0 108.6 1.96 108.9 1.69
94.00 99.50 -5.85 100.8 -7.31
91.00 84.65 6.96 86.65 471
74.00 10.27 5.02 12.12 2.52
60.00 57.97 3.37 59.22 1.28
42.00 44.06 -4.90 44.20 -5.25
33.00 34.61 -4.90 33.87 -2.64
25.00 25.79 -3.18 24,51 1.93
21.00 21.63 -3.04 20.80 0.935
20.00 18.68 6.59 20.04 -0.240

NO DATA ARE MASKED

Layered Model

RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
461.9 0.611 0.611 -0.611 000132 2822
47.12 3.88 4.49 -4.49 0.0823 182.9
423.1 5.88 10.37 -10.37 00139 24903

17.10

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010478
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VES 1C Page 2
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 352.75 461.98 634.52
2 33.36 47.13 58.11
3 223.89 423.14 118331
4 15.36 17.11 18.83

THICK 1 0.51 0.61 0.74
2 2.55 3.88 5.16
3 2.08 5.89 11.33

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.89

RHO 2 -0.04 091

RHO 3 0.00 0.00 0.51

RHO 4 0.00 0.01 0.00 0.98

THK 1 0.07 0.05 0.00 0.00 0.95

THK 2 -0.05-0.12-0.06 0.02 0.06 0.84
THK 3 0.00 0.01 0.49 0.01 0.00 0.07 0.50

RIR2R 3R 4T 1T 2T 3
Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0

1 505.6 0.500 0.500 * -0.500 0.0 252.8
2 127.8 0.400 0.900 * -0.900 0.00313 51.24
3 49.41 0.722 162 * -1.62 0.0146 35.68
4 38.43 1.30 292 * -2.92 0.0338 50.00
5 17.75 2.34 5.26 * -5.26 0.0301 182.2
6 297.6 4.22 9.49 * -0.49 0.0141 12568
1 179.0 1.60 17.09 * -17.09 0.0424 13625
8 17.60 13.70 3080 * -30.80 0.778 241.2
9 5.69 24.69 55.50 * -55.50 4.33 140.6
10 38.02

""" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010479
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VES 2

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic

No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 191.0 194.1 -1.63 195.0 -2.14
2 1.50 129.0 126.1 2.22 124.1 3.74
3 3.00 62.00 62.22 -0.360 63.79 -2.89
4 4.60 56.00 59.33 -5.95 59.97 -7.09
5 6.10 65.00 63.53 2.25 62.72 3.50
6 9.10 68.00 64.97 4.44 63.41 6.73
1 12.20 61.00 59.31 2.76 58.46 4.15
8 15.20 51.00 51.61 -1.21 51.53 -1.04
9 19.80 40.00 40.41 -1.02 40.92 -2.30
10 24.40 30.00 31.92 -6.41 32.45 -8.19
11 30.50 25.00 24,78 0.854 25.03 -0.122
12 36.60 22.00 20.96 4.70 20.93 4.82
13 42.70 20.00 19.14 4.27 18.99 5.03
14 51.80 17.00 18.41 -8.33 18.29 -7.61
15 61.00 19.00 18.86 0.685 18.87 0.647
16 76.20 21.00 20.68 1.51 20.80 0.945
17 91.40 23.00 22.98 0.0623 22.95 0.209

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 228.4 1.05 1.05 -1.05 0.00463 2416
2 20.16 1.38 2.44 -2.44 0.0686 2191
3 249.2 2.85 5.30 -5.30 0.0114 71126
4 13.60 62.65 67.95 -67.95 4.60 852.7
5 97.39

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010481
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VES 2 Page 2
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 200.96 228.46 259.96
2 1.52 20.17 32.41
3 130.53 249.28 106.32
4 11.37 13.61 15.92
5 43.74 97.40 308.00
THICK 1 0.93 1.06 121
2 0.50 138 2.30
3 0.97 2.86 5.56
4 42.25 62.66 89.52

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.97

RHO 2 -0.01 051

RHO 3 0.00 0.03 0.51

RHO 4 0.00 0.02 0.00 0.94

RHO 5 0.00-0.01 0.00-0.01 0.06

THK 1 0.02 0.06-0.01 0.01 0.00 0.97

THK 2 -0.01-0.48-0.03 0.04-0.01 0.05 0.48

THK 3 0.00-0.03 0.49 0.02 0.00 0.01 0.03 0.49
THK 4 -0.01 0.02 0.01-0.10-0.21 0.01 0.05 0.03 0.78

R IR 2R 3R 4R 5T LT 27 3T 4
Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0

1 240.7 0.500 0.500 * -0.500 000208 1203
2 205.5 0.565 1.06 * -1.06 000275 1162
3 25.56 1.20 221 * -2.27 0.0471 30.83
4 90.41 257 484 * -4.84 0.0284 2324
5 100.9 5.48 1032 * -10.32 0.0542 553.5
6 11.35 11.68 2200 * -22.00 1.02 132.6
1 10.40 24.90 46.91 * -46.91 2.39 259.1

8 50.83

Prepared for geoview
ECRC-17-010482
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VES 3
Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0
Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 47.00 44.61 5.08 47.02 -0.0453
2 1.50 43.00 45.22 -5.18 42.95 0.101
3 3.00 47.00 47.55 -1.17 46.69 0.649
4 4.60 48.00 48.37 -0.771 48.87 -1.81
5 6.10 46.00 46.30 -0.670 46.81 -1.76
6 9.10 39.00 37.43 4,01 3751 3.81
1 12.20 28.00 21.64 1.27 21.62 1.34
8 15.20 20.00 20.37 -1.85 20.37 -1.88
9 19.80 13.00 13.62 -4.83 13.65 -5.02
10 24.40 11.00 10.48 4.70 10.49 4.56
11 30.50 9.00 9.10 -1.11 9.10 -1.19
12 36.60 9.00 9.08 -0.970 9.09 -1.03
13 42.70 10.00 9.58 4.15 9.58 4.10
14 51.80 10.00 10.61 -6.10 10.60 -6.09
15 61.00 12.00 11.69 2.54 11.68 2.60
NO DATA ARE MASKED
Layered Model
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 44.48 3.29 3.29 -3.29 0.0739 146.3
2 145.1 1.81 5.10 -5.10 0.0125 264.0
3 547 26.56 31.67 -31.67 4.85 1453
4 29.25

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010484
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VES 3 Page 2
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 41.82 44.48 47.26
2 83.52 145.15 188.82
3 431 547 6.93
4 18.23 29.25 53.03

DEPTH 1 2.84 3.29 4.07
2 4.50 511 6.81
3 23.59 31.68 43.22

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.98

RHO 2 0.00 0.12

RHO 3 0.01-0.05 0.67

RHO 4 0.00 0.02 0.01 0.18

DEP 1 -0.04-0.16 0.11-0.03 0.80

DEP 2 -0.02 0.26 0.11-0.03-0.05 0.86
DEP 3 0.00 0.00-0.32-0.25 0.08 0.07 0.58

R 1R 2R 3R 4D 1D 2D 3
Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0

1 55.55 0.500 0.500 * -0.500 0.00900 21.17
2 35.81 0.532 1.03 * -1.03 0.0148 19.06
3 34.85 1.09 213 * -2.13 0.0315 38.31
4 106.2 2.26 440 * -4.40 0.0213 241.2
5 23.67 4.68 9.08 * -9.08 0.197 110.9
6 3.80 9.67 18.76 * -18.76 2.54 36.80
1 8.44 19.98 38.74 * -38.74 2.36 168.7
8 30.44

"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010485
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VES 4

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 86.00 85.89 0.117 85.26 0.855
2 1.50 36.00 36.22 -0.638 36.78 217
3 3.00 33.00 32.67 0.972 31.27 5.24
4 4.60 30.00 30.54 -1.81 30.88 -2.93
5 6.10 27.00 27.89 -3.31 28.44 -5.36
6 9.10 23.00 2171 5.57 21.95 4.54
1 12.20 16.00 15.89 0.673 15.93 0.409
8 15.20 12.00 11.65 2.85 11.64 2.92
9 19.80 1.00 1.68 -0.82 1.66 -9.52
10 24.40 6.00 5.17 3.66 5.76 3.89
11 30.50 5.00 4.90 1.94 4.91 177
12 36.60 5.00 4.88 231 4,91 1.67
13 42.70 5.00 5.22 -4.54 5.26 -5.30
14 51.80 6.00 6.00 -0.0881 6.01 -0.184
15 61.00 1.00 6.91 1.18 6.84 2.24

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 832.0 0.261 0.261 -0.261 0.0 2174
2 33.12 7.90 8.16 -8.16 0.238 261.7
3 2.86 33.77 41.93 -41.93 11.79 96.72
4 240.0

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010487
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VES 4 Page 2
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 319.96 §32.06  2407.69
2 31.38 33.13 34.87
3 2.21 2.86 3.55
4 47.00 240.04  8727.95

THICK 1 0.20 0.26 0.34
2 1.3 1.90 8.46
3 24.84 33.71 43.91

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.17

RHO 2 -0.02 0.99

RHO 3 -0.02-0.01 0.81

RHO 4 0.00 0.00 0.00 0.00

THK 1 0.19 0.01 0.01 0.00 0.95

THK 2 0.01 0.01 0.05 0.00-0.01 0.98
THK 3 -0.03-0.02-0.23-0.03 0.01 0.05 0.72

RIR2R 3R 4T 1T 2T 3
Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0

1 189.6 0.500 0.500 * -0.500 0.00264 94.82
2 10.32 0.400 0.900 * -0.900 0.0388 4.14
3 38.09 0.722 162 * -1.62 0.0189 21.50
4 46.14 1.30 292 * -2.92 0.0282 60.03
5 32.92 2.34 5.26 * -5.26 0.0711 .17
6 18.75 4.22 9.49 * -0.49 0.225 79.18
1 2.30 1.60 17.09 * -17.09 3.30 17.51
8 2.48 13.70 3080 * -30.80 5.51 34,08
9 11.46 24,69 5550 * -55.50 2.15 283.1
10 55.49

""" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010488
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VES 5

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 64.00 64.11 -0.174 62.04 3.06
2 1.50 26.00 25.88 0.449 21.21 -4.89
3 3.00 25.00 21.74 -10.97 2130 -9.21
4 4.60 30.00 29.39 2.03 28.58 4.70
5 6.10 27.00 27.26 -0.979 26.75 0.920
6 9.10 22.00 19.88 9.60 20.02 8.97
1 12.20 14.00 13.14 6.08 1351 347
8 15.20 9.00 8.76 2.59 9.05 -0.635
9 19.80 5.00 5.14 -2.80 5.19 -3.89
10 24.40 3.00 3.56 -18.99 347 -15.66
11 30.50 3.00 2.78 1.13 2.64 11.94
12 36.60 2.00 2.52 -26.39 2.43 -21.64
13 42.70 3.00 243 18.88 241 19.51
14 51.80 3.00 2.38 20.64 247 17.62
15 61.00 2.00 2.35 -17.90 2.53 -26.84

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
| 172.6 0.459 0.459 -0.459 0.00266 79.35
2 4.84 0.410 0.870 -0.870 0.0847 1.99
3 1116 1.76 2.63 -2.63 0.0158 197.2
4 231

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010490



VES 5

LAYER  MINIMUM

RHO 1
2
3
4
THICK 1
2
3
RHO 1 0.76
RHO 2 -0.02 0.50
RHO 3 0.01 0.02
RHO 4
THK 1
THK 2
THK 3

14.46
0.09

44.61
1.98

0.27

0.01
0.25

0.51

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

172.70
4.85
111.63
231

0.46
041
177

569.47
18.37
801.37
2.67

0.70
1.53
443

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

0.00 0.01 0.00 0.99

0.10 0.03-0.01 0.00 0.95
-0.01-0.47-0.04 0.01 0.01 0.53
-0.02-0.03 0.49 0.00 0.01 0.04 0.50

R IR 2R 3R 4T 1T 27 3

Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS

Prepared for geoview

257.1

122.5

130.2
59.52
20.13
11.46
18.32
45.69
10.24
38.51
11.80
3.08

(meters)

0.200
0.0864
0.123
0.177
0.253
0.363
0.520
0.745
1.06
1.52
2.18
3.13

DEPTH

0.200 *
0.286 *
0410 *
0.587 *
0.841 *

1.20
1.72
2.46
3.53
5.0
1.25
10.38

*

* %k k% ok F

Appendix A of NEE270-REPT-001
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.12
-2.46
-3.53
-5.06
-1.25

-10.38

(Siemens)

0.0

0.0

0.0
0.00298
0.0126
0.0316
0.0284
0.0163
0.0151
0.0396
0.185
1.01

(Ohm-m”2)

51.43
10.58
16.11
10.54
5.10
4.16
9.53
34.04
74.95
58.84
25.82
9.66

ECRC-17-010491
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VES 5 Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
13 1.09 4.48 1487 * -14.87 4,07 4.93
14 1.56 6.42 2129 * -21.29 4.09 10.08

15 2.88
"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010492
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VES 6

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic

No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)

1 0.800 259.0 258.8 0.0493 258.9 0.00397
2 1.50 100.0 100.0 -0.0821 100.0 -0.0277
3 3.00 88.00 87.86 0.150 87.26 0.830
4 4.60 94.00 95.32 -1.40 96.72 -2.89
5 6.10 104.0 100.3 3.50 101.3 2.50
6 9.10 103.0 1055 -2.46 104.5 -1.52
1 12.20 109.0 106.9 1.86 104.9 3.67
8 15.20 103.0 106.1 -3.05 104.3 -1.35
9 19.80 100.0 102.2 -2.21 101.7 -1.75
10 24.40 93.00 96.43 -3.69 97.02 -4.33
11 30.50 88.00 87.19 0.913 88.48 -0.554
12 36.60 82.00 17.60 5.35 78.86 3.82
13 42.70 73.00 68.55 6.08 69.42 4.89
14 51.80 59.00 56.94 3.49 57.11 3.18
15 61.00 44.00 47.76 -8.54 47.43 -1.79
16 76.20 35.00 3744 -6.99 36.83 -5.22
17 91.40 33.00 31.38 4.90 30.93 6.24
18 121.9 26.00 25.78 0.831 26.11 -0.444

NO DATA ARE MASKED
Layered Model

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 8775 0.380 0.380 -0.380 0.0 334.1
2 71.93 191 2.29 -2.29 0.0266 137.8
3 116.3 26.61 28.90 -28.90 0.228 3095.0
4 21,71

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010494



VES 6

LAYER ~ MINIMUM

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

1638.84
88.09
128.77
24.51

0.51
3.52
31.07

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 489.02 877.52
2 46.79 11.94
3 107.68 116.31
4 18.67 21.72
THICK 1 0.29 0.38
2 0.83 1.92
3 22.34 26.61
RHO 1 0.61
RHO 2 -0.12 0.89
RHO 3 0.00 0.00 0.99
RHO 4 0.00 0.00-0.01 0.96
THK 1 0.17 0.07 0.00 0.00 0.91
THK 2 -0.20-0.22-0.04-0.03 0.13 0.35
THK 3 0.00 0.01 0.02 0.03 0.00 0.09 0.95

R IR 2R 3R 4T 1T 27 3

Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS

Prepared for geoview

1102.6
498 .4
566.7
306.9
108.3

51.41
50.44
1730
1171
146.4
125.6
83.11

(meters)

0.200
0.0799
0.111
0.156
0.219
0.307
0.430
0.602
0.843
1.18
1.65
231

DEPTH

0.200 *
0.279 *
0391 *
0.548 *
0.768 *

1.07
1.50
2.10
2.95
413
5.18
8.09

*

* %k k% ok *

Appendix A of NEE270-REPT-001
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.279
-0.391
-0.548
-0.768
-1.07
-1.50
-2.10
-2.95
-4.13
-5.18
-8.09

(Siemens)

0.0
0.0
0.0
0.0
0.00203
0.00598
0.00853
0.00779
0.00719
0.00806
0.0131
0.0278

(Ohm-m”2)

220.5
39.87
63.46
48.11
23.78
15.79
21.69
46.55
98.77

172.7

207.6

192.2

ECRC-17-010495



VES 6

L #

13
14
15
16
17
18

RESISTIVITY  THICKNESS

82.44
165.0
185.8

53.02

10.80

24.26

Prepared for geoview

(meters)

3.23
4.53
6.34
8.88
12.43

DEPTH

11.33
15.86
2221
31.09
43.53

* ok k% F

Appendix A of NEE270-REPT-001
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Page 3

ELEVATION LONG. COND.TRANS. RES.

(meters)

-11.33
-15.86
-22.21
-31.09
-43.53

""" INDICATES FIXED PARAMETER

(Siemens)  (Ohm-m”2)

0.0392 266.9
0.0274 748.1
00341 11792
0.167 471.1
1.15 1344

ECRC-17-010496
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VES 7
Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0
Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 215.1 215.1 0.00131 214.8 0.128
2 1.50 66.03 66.04 -0.0140 66.10 -0.111
3 3.00 49.85 49.72 0.248 49.62 0.461
4 4.60 61.76 62.05 -0.474 63.06 -2.10
5 6.10 13.27 73.08 0.261 73.99 -0.985
6 9.10 86.12 87.86 -2.02 87.99 2.17
1 12.20 95.44 93.84 1.67 93.35 2.19
8 15.20 94.88 93.38 1.57 92.56 2.44
9 19.80 82.90 85.98 -3.71 84.99 -2.52
10 24.40 81.62 75.25 181 14,34 8.92
11 30.50 59.84 60.85 -1.67 60.24 -0.663
12 36.60 43.87 48.78 -11.20 48.55 -10.68
13 42.70 39.84 39.70 0.351 39.83 0.0209
14 51.80 34.02 31.01 8.84 31.52 1.34
15 61.00 21.21 26.51 2.76 21.13 0.487
16 76.20 21.58 24.46 -13.34 24,65 -14.21
17 91.40 21.34 25.58 6.43 24.72 9.58
NO DATA ARE MASKED
Layered Model
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 609.1 0.442 0.442 -0.442 0.0 269.6
2 35.83 2.90 3.34 -3.34 0.0810 104.0
3 2147 6.79 10.14 -10.14 0.0247  1866.8
4 11.42 50.54 60.68 -60.68 4.42 577.6
5 139.7

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010498



VES 7

RHO
RHO
RHO
RHO
RHO
THK
THK
THK
THK

B~ GO RO — U1 B GO RO —

L #

OO J4 O O &=~ O PO -

—_—_ =
LM — O O

14
15
16
17

0.79

-0.09 0.85

0.00-0.02 0.54

0.01 0.03 0.00 0.64
0.00-0.01 0.00 0.05
0.09 0.07 0.00-0.01

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

0.02
0.00 0.95

-0.10-0.18-0.11 0.06-0.01 0.08 0.75

0.00 0.02 0.47 0.06-0.01 0.00 0.11 0.51

0.01 0.02 0.01-0.41-0.09-0.01 0.05 0.06 0.48
R IR 2R 3R 4R ST 1T 27 3T 4

Smooth Model: Ridge Regression

RESISTIVITY  THICKNESS

877.1
4154
500.1
269.8
88.43
34.05
23.84
30.21
5243
108.9
216.0
268.9
149.2
48.14
13.46
5.11
36.64

Prepared for geoview

(meters)

0.200
0.0808
0.113
0.159
0.223
0.314
0.441
0.619
0.870
1.22
1.71
240
3.38
4.75
6.67
9.36

DEPTH

0.200 *
0.280 *
0.394 *
0.553 *
0.777 *

1.09
1.53
2.15
3.02
4.24
5.96
8.37
11.75
16.50
23.11
32.54

*

* ok kK ok % Kk k¥ F
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ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.280
-0.394
-0.553
-0.777
-1.09
-1.53
-2.15
-3.02
-4.24
-5.96
-8.37

-11.75
-16.50
-23.17
-32.54

“*" INDICATES FIXED PARAMETER

(Siemens)

0.0
0.0
0.0
0.0
0.00253
0.00923
0.0185
0.0205
0.0166
0.0112
0.00794
0.00896
0.0226
0.0986
0.495
1.83

(Ohm-m”2)

1754
33.58
56.77
43.00
19.79
10.70
10.52
18.72
45.62

133.0

370.7

648.0

505.0

228.7
89.85
47.93

ECRC-17-010499
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VES 8
Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0
Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 483.0 486.9 -0.827 481.8 0.246
2 1.50 200.0 196.1 1.94 201.0 -0.503
3 3.00 78.00 81.34 -4.28 17.06 1.20
4 4.60 70.00 72.06 -2.94 71.09 -1.56
5 6.10 71.00 69.02 2.78 71.19 -0.268
6 9.10 66.00 62.90 4.68 65.44 0.846
1 12.20 57.00 55.45 2.71 56.09 1.58
8 15.20 46.00 47.97 -4.29 47.49 -3.24
9 19.80 39.00 31.72 3.28 37.02 5.05
10 24.40 28.00 29.81 -6.47 29.58 -5.66
11 30.50 23.00 22.81 0.800 23.02 -0.104
12 36.60 19.00 18.75 1.26 19.00 -0.0440
13 42.70 17.00 16.58 2.44 16.69 1.80
14 51.80 16.00 15.33 4.13 15.25 4.66
15 61.00 14.00 15.35 -9.70 15.23 -8.80
16 76.20 17.00 16.67 1.90 16.64 2.11
17 91.40 19.00 18.72 1.43 18.67 1.73
NO DATA ARE MASKED
Layered Model
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 824.0 0.626 0.626 -0.626 0.0 516.2
2 70.81 12.67 13.30 -13.30 0.179 897.7
3 10.97 76.00 89.30 -89.30 6.92 834.3
4 1185.1

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010501



VES 8

LAYER ~ MINIMUM

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

RHO 1 680.60 §24.06  1015.95
2 66.58 70.81 15.11
3 9.06 10.98 12.92
4 107.77  1185.14 176083.55
THICK 1 0.56 0.63 0.70
2 11.50 12.68 13.98
3 56.39 76.00 100.80
PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER
RHO 1 0.92
RHO 2 -0.01 0.99
RHO 3 -0.01-0.01 0.91
RHO 4 0.00 0.00 0.00 0.00
THK 1 0.04 0.01 0.01 0.00 0.97
THK 2 0.01 0.01 0.04 0.00-0.01 0.98
THK 3 -0.01-0.01-0.13-0.01 0.01 0.06 0.77

R IR 2R 3R 4T 1T 27 3

Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS

Prepared for geoview

1102.8
552.0
833.2
126.7
350.4
148.7

11.87
40.86
46.55
1131
150.3
52.54

(meters)

0.200
0.0808
0.113
0.159
0.223
0.314
0.441
0.619
0.870
1.22
1.71
240

DEPTH

0.200 *
0.280 *
0.394 *
0.553 *
0.777 *

1.09
1.53
2.15
3.02
4.24
5.96
§.37

*

* %k k% ok F
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ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.280
-0.394
-0.553
-0.777
-1.09
-1.53
-2.15
-3.02
-4.24
-5.96
-8.37

(Siemens)

0.0
0.0
0.0
0.0
0.0
0.00211
0.00614
0.0151
0.0186
0.0108
0.0114
0.0458

(Ohm-m”2)

220.5
44.62
94.59

115.8
18.44
46.74
31.72
25.32
40.51

138.2

258.0

126.6

ECRC-17-010502



VES 8

13
14
15

20.63
43.55
2145

Appendix A of NEE270-REPT-001
Page 46 of 115

Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
3.38 1175 * -11.75 0.163 69.83
4.75 16.50 * -16.50 0.109 206.9
6.67 2317 * -23.17 0.242 183.1
9.36 3254 * -32.54 4.61 18.99

16
17

Prepared for geoview

2.02
68.84

""" INDICATES FIXED PARAMETER

ECRC-17-010503
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Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0
Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 368.0 367.3 0.177 367.9 0.00760
2 1.50 128.0 128.4 -0.327 128.0 -0.0154
3 3.00 47.00 46.54 0.968 46.89 0.216
4 4.60 40.00 40.79 -1.98 40.69 -1.73
5 6.10 39.00 38.40 1.52 37.98 2.61
6 9.10 33.00 33.43 -1.33 33.05 -0.172
1 12.20 28.00 28.21 -0.983 28.41 -1.47
8 15.20 24,00 23.95 0.177 2441 171
9 19.80 20.00 19.08 459 19.48 2.59
10 24.40 16.00 15.99 0.0363 16.05 -0.368
11 30.50 13.00 13.67 -5.18 13.38 -2.95
12 36.60 13.00 12.46 4.09 12.08 1.04
13 42.70 11.00 11.81 -7.43 1154 -4.94
14 51.80 11.00 11.32 -2.96 11.38 -3.50
15 61.00 12.00 11.08 1.63 1151 4.02
NO DATA ARE MASKED
Layered Model
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 676.8 0.596 0.596 -0.596 0.0 404.0
2 41.04 9.18 9.78 -0.78 0.223 377.0
3 10.60
ALL PARAMETERS ARE FREE
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM
RHO 1 562.46 676.86 824.37

Prepared for geoview

ECRC-17-010505



43.53
11.20

0.66
10.12

LAYER

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

VES 9
2 38.59 41.04
3 9.98 10.61
THICK 1 0.54 0.60

2 8.42 9.19

RHO 1 0.93

RHO 2 -0.01 0.99

RHO 3 0.00 0.00 0.99

THK 1 0.03 0.01 0.00 0.98

THK 2 0.01 0.01 0.01-0.01 0.98

R IR 2R 3T 1T 2

Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS

Prepared for geoview

1088.4
465.5
686.3
533.3
195.9

52.08
32.05
40.51
50.60
39.19
28.19
42.24
23.19

3.52
13.24

(meters)

0.200
0.0864
0.123
0.177
0.253
0.363
0.520
0.745
1.06
1.52
2.18
3.13
4.48
6.42

DEPTH

0.200 *
0.286 *
0410 *
0.587 *
0.841 %

1.20
1.72
2.46
3.53
5.0
1.25
10.38
14.87
21.29

*

* % k% ok ok Kk oF

Appendix A of NEE270-REPT-001

MINIMUM

Page 49 of 115

Page 2
BEST  MAXIM

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.72
-2.46
-3.53
-5.06
-1.25

-10.38
-14 .87
-21.29

""" INDICATES FIXED PARAMETER

(Siemens)  (Ohm-m”2)
0.0 2176
0.0 40.22
0.0 84.91
0.0 94.50
0.00130 49.71
0.00698 18.92
0.0162 16.67
0.0183 30.18
0.0210 53.99
0.0389 59.88
0.0776 61.68
0.0741 132.3
0.193 104.0
1.82 22,67

ECRC-17-010506
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VES 10

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 299.0 2943 1.56 300.0 -0.355
2 1.50 102.0 104.6 -2.64 100.8 1.08
3 3.00 20.00 19.56 2.17 20.37 -1.86
4 4.60 14.00 13.63 2.58 13.63 2.57
5 6.10 12.00 12.32 -2.12 12.07 -0.640
6 9.10 10.00 10.14 -1.49 10.02 -0.282
1 12.20 8.00 8.25 -3.22 8.27 -3.49
8 15.20 1.00 6.92 1.10 6.96 0.551
9 19.80 6.00 5.68 5.20 5.68 5.32
10 24.40 5.00 5.11 -2.24 5.09 -1.83
11 30.50 5.00 4.90 1.89 4.93 1.20
12 36.60 5.00 5.03 -0.644 5.13 -2.65
13 42.70 5.00 5.33 -6.73 5.45 -9.04
14 51.80 6.00 5.97 0.380 5.97 0.445
15 61.00 1.00 6.75 3.52 6.46 1.63

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 480.1 0.691 0.691 -0.691 0.00144  332.2
2 13.76 1.39 8.08 -8.08 0.536 101.7
3 3.70 45.66 53.75 -53.75 12.32 169.2
4 440.7

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010508



VES 10

LAYER ~ MINIMUM

RHO 1
2
3
4
THICK 1
2
3
RHO 1 0.95
RHO 2 -0.01 0.98
RHO 3 -0.01-0.02
RHO 4
THK 1
THK 2
THK 3

426.52
12.81
3.17

58.75

0.65

6.48
36.24

0.92

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

480.14
13.77

3.71
440.77

0.69
1.39
45.67

544.32
14.88
4.20
26058.37

0.73
8.53
55.81

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

0.00 0.00 0.00 0.00

0.02 0.01 0.01 0.00 0.99

0.01 0.03 0.06 0.00-0.01 0.93
-0.01-0.02-0.11-0.01 0.01 0.09 0.81

R IR 2R 3R 4T 1T 27 3

Smooth Model: Occam's Inversion

L # RESISTIVITY  THICKNESS

OO 1 O O =~ O PO —

{=)

10
11
12

Prepared for geoview

518.1
632.4
608.0
365.5
136.8
43.84
18.40
13.73
13.20
11.75
12.72
11.18

(meters)

0.200
0.0864
0.123
0.177
0.253
0.363
0.520
0.745
1.06
1.52
2.18
3.13

DEPTH

0.200 *
0.286 *
0410 *
0.587 *
0.841 *

1.20
1.72
2.46
3.53
5.0
1.25
10.38

*

* %k k% ok F

Appendix A of NEE270-REPT-001
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.12
-2.46
-3.53
-5.06
-1.25

-10.38

(Siemens)  (Ohm-m”2)

0.0 103.6
0.0 54.64
0.0 15.23
0.0 64.76

0.00185 34.73
0.00829 15.92

0.0282 9.57
0.0542 10.23
0.0808 14.08
0.130 17.95
0.171 21.85
0.280 35.04

ECRC-17-010509
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VES 10 Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
13 3.50 4.48 1487 * -14.87 1.28 15.71
14 1.36 6.42 2129 * -21.29 471 8.75

15 11.13
"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010510
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VES 11

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic

No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)

1 0.800 133.0 133.0 -0.0393 132.6 0.294
2 1.50 41.00 40.99 0.00342 41.05 -0.142
3 3.00 25.00 24,91 0.348 25.24 -0.990
4 4.60 27.00 21.12 -0.450 26.78 0.778
5 6.10 28.00 217.65 1.22 27.28 2.55
6 9.10 25.00 25.17 -0.711 25.08 -0.351
1 12.20 20.00 20.71 -3.57 20.88 -4.40
8 15.20 16.00 16.47 -2.94 16.72 -4.51
9 19.80 12.00 11.43 4.67 1161 3.22
10 24.40 9.00 8.22 8.59 8.25 8.32
11 30.50 6.00 5.87 2.01 5.17 381
12 36.60 4.00 4.74 -18.56 4.60 -15.22
13 42.70 4.00 4.19 -4.79 4.10 -2.55
14 51.80 4.00 3.83 4.13 3.86 3.44
15 61.00 4.00 3.69 1.70 3.83 4.02

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 316.0 0.497 0.497 -0.497 0.00157  157.1
2 16.96 1.68 2.17 -2.17 0.0991 28.51
3 42.43 6.02 8.20 -8.20 0.142 255.8
4 3.49

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010512



VES 11

LAYER ~ MINIMUM

RHO 1
2
3
4
THICK 1
2
3
RHO 1 0.86
RHO 2 -0.08 0.71
RHO 3 0.02 0.04
RHO 4
THK 1
THK 2
THK 3

215.69
9.25
31.98
3.13

0.39

0.79
3.99

0.80

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

316.10
16.96
42.44

3.49

0.50
1.68
6.03

528.21
24.88
60.68

3.84

0.62
3.04
8.30

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

0.00 0.01-0.02 0.99

0.06 0.07-0.02 0.00 0.96
-0.07-0.34-0.15 0.00 0.07 0.35
-0.02 0.00 0.23 0.03 0.01 0.23 0.73

R IR 2R 3R 4T 1T 27 3

Smooth Model: Occam's Inversion

L # RESISTIVITY  THICKNESS

OO 1 O O &=~ O PO —

{=)

10
11
12

Prepared for geoview

473.0
396.4
248.7
117.6
49.72
23.32
16.00
19.07
31.05
45.00
43.32
21.05

(meters)

0.200
0.0864
0.123
0.177
0.253
0.363
0.520
0.745
1.06
1.52
2.18
3.13

DEPTH

0.200 *
0.286 *
0410 *
0.587 *
0.841 *

1.20
1.72
2.46
3.53
5.0
1.25
10.38

*

* %k k% ok F
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.72
-2.46
-3.53
-5.06
-1.25

-10.38

(Siemens)

0.0

0.0

0.0
0.00151
0.00510
0.0155
0.0325
0.0390
0.0343
0.0339
0.0505
0.148

(Ohm-m”2)

94.60
34.25
30.78
20.83
12,61

8.47

§.32
14.21
33.13
68.76
94.78
65.95

ECRC-17-010513
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VES 11 Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
13 5.02 4.48 1487 * -14.87 0.893 22.53
14 1.36 6.42 2129 * -21.29 4.69 8.78

15 421
"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010514
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VES 12

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic

No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 90.00 89.82 0.199 87.24 3.06
2 1.50 62.00 63.81 -2.93 66.94 -1.97
3 3.00 76.00 712.63 4.43 70.65 1.02
4 4.60 80.00 75.45 5.68 75.61 547
5 6.10 74.00 75.68 -2.27 17.30 -4.46
6 9.10 69.00 72.68 -5.34 74.70 -8.27
1 12.20 68.00 66.77 1.80 67.42 0.849
8 15.20 57.00 59.70 -4.75 58.87 -3.28
9 19.80 47.00 48.50 -3.20 46.41 1.25
10 24.40 39.00 38.65 0.890 36.58 6.19
11 30.50 30.00 28.91 3.62 27.90 6.97
12 36.60 24,00 22.78 5.04 23.03 4,01
13 42.70 20.00 19.42 2.87 20.60 -3.00
14 51.80 17.00 17.70 -4.12 19.41 -14.21
15 61.00 16.00 18.18 -13.67 19.58 -22.40
16 76.20 17.00 21.06 -23.88 20.74 -22.02
17 91.40 34.00 24.81 21.02 22.00 35.21

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
| 905.5 0.246 0.246 -0.246 0.0 223.2
2 24,08 0.279 0.526 -0.526 0.0116 6.73
3 80.46 15.15 15.68 -15.68 0.188 1219.4
4 4.45 21.12 37.40 -37.40 4.87 96.69
5 2561.6

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010516
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VES 12 Page 2
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 152.54 905.58  9055.83
2 2.37 24.09 65.89

3 68.94 80.46 96.56

4 091 4.45 11.26

5 12724 2561.61 1425809.50

1 0.15 0.25 0.40
2 0.01 0.28 1.07
3 11.97 15.16 18.19
4 4.42 21.72 55.61

THICK

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.0

RHO 2 -0.02 045

RHO 3 0.00 0.01 0.99

RHO 4 0.01-0.03 0.00 0.52

RHO 5 0.00 0.00 0.00 0.00 0.00

THK 1 0.21 0.05 0.00 0.00 0.00 0.94

THK 2 0.02-0.42-0.02 0.02 0.00-0.01 0.40

THK 3 -0.01-0.01 0.01 0.03 0.00 0.01 0.02 0.98
THK 4 0.01-0.03 0.00-0.48 0.00 0.01 0.02 0.03 0.51

R IR 2R 3R 4R 5T 1T 2T 3T 4
Smooth Model: Occam's Inversion

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0

1 189.3 0.200 0.200 * -0.200 0.00106 37.87
2 154.2 0.0808 0.280 * -0.280 0.0 12.47
3 1104 0.113 0.394 * -0.394 0.00103 12.53
4 13.14 0.159 0.553 * -0.553 0.00218 11.65
5 52.15 0.223 0.777 * -0.777 0.00429 11.67
6 48.08 0.314 1.09 * -1.09 0.00654 15.11
1 58.55 0.441 153 * -1.53 0.00754 25.84
8 75.96 0.619 215 * -2.15 0.00816 47.08

Prepared for geoview
ECRC-17-010517



VES 12

L #

10
11
12
13
14
15
16
17

RESISTIVITY  THICKNESS

85.73
87.26
95.03
104.1

75.70
29.53

9.49

6.98
30.35

Prepared for geoview

(meters)

0.870
1.22
171
240
3.38
4.75
6.67
9.36

DEPTH

3.02
4.24
5.96
8.37
11.75
16.50
23.11
32.54

* % ok % Kk k% F

Appendix A of NEE270-REPT-001
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Page 3

ELEVATION LONG. COND.TRANS. RES.

(meters)

-3.02
-4.24
-5.96
-8.37
-11.75
-16.50
-23.17
-32.54

""" INDICATES FIXED PARAMETER

(Siemens)  (Ohm-m”2)

0.0101 14.60
0.0140 106.6
0.0180 163.0
0.0231 250.9
0.0446 256.1
0.160 140.3
0.702 63.32
1.34 65.42

ECRC-17-010518
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VES 13

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic

No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)

1 0.800 70.00 66.94 4.37 69.58 0.592
2 1.50 63.00 68.86 -9.30 64.65 -2.63
3 3.00 76.00 1142 6.01 71253 4.55
4 4.60 70.00 70.11 -0.158 1171 -2.44
5 6.10 68.00 66.19 2.65 66.91 1.59
6 9.10 51.00 54.63 -7.12 54.20 -6.28
1 12.20 43.00 42.18 1.90 41.63 3.17
8 15.20 33.00 32.22 2.33 31.86 344
9 19.80 21.00 21.82 -3.94 21.70 -3.33

10 24.40 16.00 15.98 0.112 15.98 0.0923
11 30.50 13.00 12.30 5.34 12.43 4.35
12 36.60 11.00 10.94 0.498 11.15 -1.45
13 42.70 10.00 10.63 -6.31 10.84 -8.47

14 51.80 11.00 10.98 0.142 10.99 0.0277
15 61.00 12.00 11.75 2.06 11.32 5.64

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
| 66.20 1.23 1.23 -1.23 0.0186 81.81
2 17.79 1.29 8.52 -8.52 0.0937 567.3
3 7.96 52.60 61.13 -61.13 6.60 419.1
4 55.35

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010520



VES 13
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM
RHO 1 58.29 66.21 73.01
2 711.02 17.80 88.75
3 6.61 1.97 9.49
4 20.85 55.35 236.10
THICK 1 0.67 1.24 2.23
2 5.97 1.29 8.52
3 36.02 52.60 79.33
PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER
RHO 1 0.98
RHO 2 0.01 098
RHO 3 0.00-0.02 0.93
RHO 4 0.00 0.00 0.01 0.04
THK 1 -0.04-0.05-0.04 0.01 0.15
THK 2 0.00 0.03 0.05-0.01 0.20 0.92
THK 3 0.01-0.03-0.14-0.16-0.06 0.07 0.68
R IR 2R 3R 4T IT 2T 3
Smooth Model: Occam's Inversion
L # RESISTIVITY THICKNESS ~ DEPTH
(meters)
1 152.5 0.200 0.200 *
2 113.9 0.0864 0.286 *
3 12,56 0.123 0410 *
4 45.79 0.177 0.587 *
5 39.81 0.253 0.841 *
6 58.64 0.363 120 *
1 99.32 0.520 172 *
8 108.3 0.745 246 *
9 17.09 1.06 353 *
10 64.95 1.52 5.06 *
11 70.07 2.18 125 *
12 40.03 3.13 10.38 *

Prepared for geoview

Appendix A of NEE270-REPT-001
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.72
-2.46
-3.53
-5.06
-1.25

-10.38

(Siemens)

0.00131
0.0
0.00171
0.00387
0.00637
0.00620
0.00524
0.00687
0.0138
0.0235
0.0312
0.0782

(Ohm-m”2)

30.51
9.84
8.97
§.11

10.10

21.30

51.67

80.75

82.26

99.24

153.3
1254

ECRC-17-010521
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VES 13 Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
13 10.33 4.48 1487 * -14.87 0.433 46.39
14 3.58 6.42 2129 * -21.29 1.79 23.04

15 13.63
"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010522
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VES 14

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic

No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 53.00 52.96 0.0620 52.11 1.66
2 1.50 35.00 35.09 -0.283 35.25 -0.723
3 3.00 32.00 3144 1.74 32.72 -2.26
4 4.60 33.00 33.86 -2.63 35.36 -7.16
5 6.10 35.00 35.44 -1.26 36.13 -3.23
6 9.10 35.00 34.50 1.42 33.44 4.43
1 12.20 31.00 29.99 3.24 28.26 8.82
8 15.20 24,00 24.76 -3.16 23.21 3.28
9 19.80 18.00 17.75 1.37 17.07 5.14
10 24.40 13.00 12.89 0.787 13.04 -0.349
11 30.50 9.00 9.29 -3.24 10.02 -11.41
12 36.60 8.00 1.74 3.13 8.54 -6.76
13 42.70 1.00 1.30 -4.40 1.82 -11.78
14 51.80 8.00 1.56 5.44 1.38 1.69
15 61.00 8.00 8.22 -2.75 1.23 9.58

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
| 85.94 0.478 0.478 -0.478 0.00556 41.08
2 26.94 3.39 3.87 -3.87 0.125 91.43
3 100.1 3.55 143 -1.43 0.0355 356.4
4 1.79 12.94 20.37 -20.37 1.21 23.22
5 23.82

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010524



VES 14
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM
RHO 1 63.76 85.94 130.65
2 2241 26.94 30.21
3 62.15 100.15 203.29
4 0.78 1.79 3.22
5 15.29 23.82 42.00
THICK 1 0.33 0.48 0.67
2 2.49 3.39 4.22
3 1.72 3.56 5.86
4 5.09 12.95 24.98
PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER
RHO 1 0.72
RHO 2 -0.06 0.93
RHO 3 0.02 0.02 0.53
RHO 4 0.01 0.01 0.00 0.48
RHO 5 -0.01-0.02 0.01 0.12 0.17
THK 1 0.24 0.10-0.03-0.01 0.02 0.72
THK 2 -0.10-0.11-0.06 0.04-0.06 0.16 0.77
THK 3 0.00 0.01 0.48 0.02-0.02-0.01 0.12 0.48
THK 4 0.00 0.00 0.01-0.47-0.15 0.00 0.00 0.01 0.47
R IR 2R 3R 4R 5T 1T 2T 3T 4
Smooth Model: Occam's Inversion
L # RESISTIVITY THICKNESS ~ DEPTH
(meters)
1 93.69 0.200 0.200 *
2 85.16 0.0864 0.286 *
3 69.32 0.123 0410 *
4 49.96 0.177 0.587 *
5 33.70 0.253 0.841 *
6 24.22 0.363 120 *
1 22,01 0.520 172 *
8 28.43 0.745 246 *

Prepared for geoview
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.72
-2.46

(Siemens)

0.00213
0.00101
0.00178
0.00355
0.00753
0.0150
0.0236
0.0262

(Ohm-m”2)

18.73
1.35
8.57
8.85
8.55
8.80

11.45

21.18

ECRC-17-010525



VES 14

L # RESISTIVITY  THICKNESS

10
11
12
13
14
15

Prepared for geoview

46.75
66.52
51.23
21.27
1.80
4.60
1.17

(meters)

1.06
1.52
2.18
3.13
4.48
6.42

DEPTH

3.53
5.0
1.25
10.38
14.87
21.29

* % ok % Kk ok

(meters)

-3.53
-5.06
-1.25
-10.38
-14.87

Appendix A of NEE270-REPT-001
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Page 3
ELEVATION LONG. COND.TRANS. RES.
(Siemens)  (Ohm-m”2)
0.0228 49.88
0.0229 101.6
0.0427 112.1
0.147 66.65
0.575 35.00
1.39 29.57

-21.29

""" INDICATES FIXED PARAMETER

ECRC-17-010526
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VES 15
Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0
Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 84.00 83.91 0.104 83.68 0.376
2 1.50 38.00 38.23 -0.614 38.27 -0.725
3 3.00 33.00 33.95 -2.90 33.21 -0.649
4 4.60 31.00 29.88 3.59 30.19 2.58
5 6.10 25.00 25.40 -1.60 25.75 -3.01
6 9.10 18.00 17.15 4.70 17.26 4.09
1 12.20 11.00 11.38 -3.46 11.37 -3.42
8 15.20 8.00 8.15 -1.94 8.10 -1.36
9 19.80 6.00 5.85 2.37 5.80 3.26
10 24.40 5.00 5.06 -1.34 5.05 -1.07
11 30.50 5.00 487 2.55 4,92 1.40
12 36.60 5.00 5.01 -0.236 5.10 2.11
13 42.70 5.00 5.25 -5.19 5.34 -6.80
14 51.80 6.00 5.68 5.23 5.66 552
15 61.00 6.00 6.11 -1.92 5.94 0.954
NO DATA ARE MASKED
Layered Model
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 929.4 0.248 0.248 -0.248 0.0 230.8
2 35.70 5.74 5.99 -5.99 0.160 205.1
3 3.79 31.60 37.59 -37.59 8.31 120.0
4 11.42

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010528



VES 15

LAYER ~ MINIMUM

RHO 1
2
3
4
THICK 1
2
3
RHO 1 0.12
RHO 2 -0.02 0.99
RHO 3 -0.01-0.01
RHO 4
THK 1
THK 2
THK 3

337.57
33.97
3.24
1.72

0.20

544
19.60

0.94

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

929.46
35.71
3.80
11.42

0.25
5.74
31.60

2680.48
37.58
4.27
18.84

0.32
6.11
49.60

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

0.00 0.00-0.02 0.38

0.19 0.01 0.01 0.00 0.95

0.01 0.01 0.02 0.00 0.00 0.99
-0.02-0.01-0.12-0.38 0.01 0.04 0.53

R IR 2R 3R 4T 1T 27 3

Smooth Model: Occam's Inversion

L # RESISTIVITY  THICKNESS

Prepared for geoview

342.1

248.8

136.6
62.93
31.09
22.82
28.79
44.70
49.22
29.89
13.01
5.63

(meters)

0.200
0.0864
0.123
0.177
0.253
0.363
0.520
0.745
1.06
1.52
2.18
3.13

DEPTH

0.200 *
0.286 *
0410 *
0.587 *
0.841 %

1.20
1.72
2.46
3.53
5.0
1.25
10.38

*

* %k k% ok F

Appendix A of NEE270-REPT-001
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.12
-2.46
-3.53
-5.06
-1.25

-10.38

(Siemens)

0.0

0.0

0.0
0.00282
0.00816
0.0159
0.0180
0.0166
0.0216
0.0511
0.168
0.556

(Ohm-m”2)

68.54
21.49
16.91
11.15

1.89

8.29
14.98
33.31
52.52
45.68
28.47
17.64

ECRC-17-010529
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VES 15 Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
13 2.82 4.48 1487 * -14.87 1.58 12.66
14 2.51 6.42 2129 * -21.29 2.55 16.12

15 1.54
"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010530
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VES 16

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 124.0 123.4 0.447 1234 0.468
2 1.50 42.00 46.78 -11.39 42.66 -1.57
3 3.00 38.00 40.48 -6.54 39.68 -4.42
4 4.60 35.00 31.85 8.98 32.99 5.73
5 6.10 26.00 23.95 1.86 25.21 217
6 9.10 14.00 12.95 147 13.77 1.62
1 12.20 1.00 1.48 -6.97 1.70 -10.04
8 15.20 5.00 5.22 -4.46 5.02 -0.405
9 19.80 4.00 3.98 0.313 3.50 12.30
10 24.40 3.00 3.62 -20.96 3.14 -4.96
11 30.50 3.00 3.48 -16.08 3.18 -6.09
12 36.60 3.00 3.42 -14.32 3.36 -12.17
13 42.70 4.00 3.40 14.90 3.56 10.83
14 51.80 4.00 3.38 15.46 3.83 4.02
15 61.00 4.00 3.36 15.75 4.06 -1.73

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 10703.0 0.176 0.176 -0.176 00 18857
2 46.39 4.28 4.46 -4.46 0.0924 198.9
3 3.34

ALL PARAMETERS ARE FREE

Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 579.25 10703.09 190793.05
Prepared for geoview

ECRC-17-010532



VES 16

THICK 1

RHO 1 0.03

38.66
297

0.12
3.81

RHO 2 -0.01 0.98
RHO 3 0.00 0.00 0.99

THK 1 0.14 0.00 0.00 0.98

46.40
3.34

0.18
4.29

THK 2 0.00 0.01 0.00 0.00 0.99
R IR 2R 3T 1T 2

55.68
3.73

0.28
4.90

LAYER

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

Smooth Model: Occam's Inversion

L # RESISTIVITY  THICKNESS

Prepared for geoview

1128.9
568.6
209.9

68.38
21,51
23.26
46.11
84.16
51.15
14.10
5.30
3.83
2.15
1.35
5.58

(meters)

0.200
0.0864
0.123
0.177
0.253
0.363
0.520
0.745
1.06
1.52
2.18
3.13
4.48
6.42

DEPTH

0.200 *
0.286 *
0410 *
0.587 *
0.841 *

1.20
1.12
2.46
3.53
5.06
1.25
10.38
14.87
21.29

*

* ok k% ok ok Kk oF

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.72
-2.46
-3.53
-5.06
-1.25

-10.38
-14 .87
-21.29

""" INDICATES FIXED PARAMETER

Appendix A of NEE270-REPT-001
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MINIMUM

(Siemens)

0.0

0.0

0.0
0.00259
0.00922
0.0156
0.0112
0.00885
0.0208
0.108
0.412
0.816
2.08
4.75

Page 2

BEST

(Ohm-m”2)

225.1
49.13
25.91
12.11

6.98
8.45
23.99
62.71
54.58
21.55
11.60
12.02
9.66
8.67

MAXIM

ECRC-17-010533
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VES 17

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 39.00 38.55 1.14 38.86 0.336
2 1.50 29.00 32.01 -10.40 29.17 -0.599
3 3.00 29.00 29.38 -1.31 29.65 -2.24
4 4.60 27.00 25.46 5.67 26.69 1.13
5 6.10 23.00 21.08 8.30 21.99 4.35
6 9.10 13.00 13.11 -0.866 13.30 -2.31
1 12.20 8.00 1.65 4.29 1.60 4.94
8 15.20 4,00 4.70 -17.53 4.61 -15.42
9 19.80 3.00 2.68 10.36 2.63 12.14
10 24.40 2.00 2.04 -2.30 2.03 -1.99
11 30.50 2.00 191 421 1.96 1.76
12 36.60 2.00 2.04 -2.39 2.12 -6.09
13 42.70 2.00 2.26 -13.26 2.32 -16.32
14 51.80 3.00 2.64 11.67 2.62 12.43
15 61.00 3.00 3.06 -2.21 2.90 3.29

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 2458 0.195 0.195 -0.195 0.0 48.18
2 31.33 5.11 5.90 -5.90 0.182 178.9
3 1.29 34.83 40.74 -40.74 26.98 44,97
4 125.8

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010535



VES 17

LAYER ~ MINIMUM

RHO 1
2
3
4
THICK 1
2
3
RHO 1 0.02
RHO 2 0.00 0.99
RHO 3 0.00-0.01
RHO 4
THK 1
THK 2
THK 3

37.39
21.85
0.86

12.58

0.08

521
21.03

0.89

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

245.87 24587191
31.34 35.74
1.29 1.73
125.83  1258271.03
0.20 0.29
5.71 6.29
34.84 51.80

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

0.00 0.00 0.00 0.00

0.13 0.02 0.01 0.00 0.91
0.00 0.01 0.02 0.00-0.01 0.99
0.00-0.01-0.13-0.02 0.02 0.03 0.82
R IR 2R 3R 4T 1T 27 3

Smooth Model: Occam's Inversion

L # RESISTIVITY  THICKNESS

OO 1 O O &=~ O PO —

{=)

10
11
12

Prepared for geoview

93.35
14.13
49.71
30.04
19.65
19.44
31.52
53.35
46.61
18.49

6.88

3.07

(meters)

0.200
0.0864
0.123
0.177
0.253
0.363
0.520
0.745
1.06
1.52
2.18
3.13

DEPTH

0.200 *
0.286 *
0410 *
0.587 *
0.841 *

1.20
1.72
2.46
3.53
5.0
1.25
10.38

*

* %k k% ok F

Appendix A of NEE270-REPT-001
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.72
-2.46
-3.53
-5.06
-1.25

-10.38

(Siemens)

0.00214
0.00117
0.00249
0.00590
0.0129
0.0186
0.0165
0.0139
0.0228
0.0826
0.317
1.01

(Ohm-m”2)

18.67
6.40
6.15
5.32
4.98
1.06

16.40

39.75

49.73

28.25

15.06
9.64

ECRC-17-010536
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VES 17 Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
13 0.965 4.48 1487 * -14.87 4,64 4.33
14 0.565 6.42 2129 * -21.29 11.35 3.63

15 6.21
"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010537
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L#

1
2
3
4

Spacing
(meters)

0.800
1.50
3.00
4.60
6.10
9.10
12.20
15.20
19.80
24.40
30.50
36.60
42.10
51.80
61.00
76.20
91.40
106.7
121.9
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VES 22

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(percent) (percent)
623.0 587.1 5.75 619.9 0.484
408.0 446.8 -9.53 414.4 -1.58
226.0 216.7 4.08 220.5 241
143.0 140.4 1.81 1432 -0.191
119.0 124.9 -5.04 123.6 -3.90
126.0 125.9 0.0120 124.1 1.44
137.0 1317 3.85 131.6 3.89
135.0 135.8 -0.610 136.6 -1.22
139.0 139.2 -0.205 140.2 -0.871
140.0 140.3 -0.233 140.7 -0.565
137.0 1394 -1.79 139.3 -1.68
138.0 137.1 0.609 136.6 0.953
134.0 134.1 -0.135 133.6 0.264
130.0 1294 0.454 129.0 0.731
124.0 124.8 -0.656 1247 -0.577
120.0 1184 1.28 118.6 1.12
114.0 113.6 0.264 113.9 0.0494
109.0 110.2 -1.12 110.3 -1.24
108.0 107.7 0.242 107.6 0.309

NO DATA ARE MASKED

Layered Model

RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
639.3 1.32 1.32 -1.32 0.00207  846.9
97.15 4.38 5.71 571 0.0451 426.1
156.1 28.00 33.71 -33.71 0.179 4372.9

98.81

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010539
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VES 22 Page 2

Parameter Bounds from Equivalence Analysis

LAYER  MINIMUM BEST  MAXIMUM

RHO 1 583.62 639.32 111.15
2 15.14 97.15 116.41
3 141.36 156.14 184.02
4 82.80 98.81 109.75

THICK 1 1.18 132 151
2 2.14 4.39 §.11
3 15.23 28.01 51.51

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.99

RHO 2 -0.01 091

RHO 3 0.00 0.00 0.97

RHO 4 0.00 0.01-0.01 0.97

THK 1 0.01 0.04 0.00 0.00 0.97

THK 2 -0.02-0.19-0.07 0.00 0.07 0.34
THK 3 0.00 0.00 0.09 0.10 0.01 0.21 0.43

R IR 2R 3R 4T IT 2T 3
Smooth Model: Occam's Inversion

L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m~2)
0.0

1 1274.4 0.200 0.200 * -0.200 0.0 2548
2 1030.7 0.0748 0.274 * -0.274 0.0 77.10
3 753.1 0.102 0377 * -0.377 0.0 1741
4 539.5 0.141 0518 * -0.518 0.0 76.20
5 4414 0.194 0.712 * -0.712 0.0 86.83
6 472.0 0.266 0.979 * -0.979 0.0 125.8
1 491.0 0.366 1.34 * -1.34 0.0 179.9

Prepared for geoview
ECRC-17-010540
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VES 22 Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
8 3244 0.503 184 * -1.84 0.00155  163.3
9 141.2 0.691 254 * -2.54 0.00490 97.67
10 69.98 0.950 349 * -3.49 0.0135 66.51
11 69.17 1.30 479 * -4.79 0.0188 90.33
12 120.7 1.79 6.59 * -6.59 0.0148 216.6
13 188.9 2.46 9.05 * -9.05 0.0130 465.7
14 187.7 3.38 1244 % -12.44 0.0180 636.1
15 149.6 4,65 17.09 * -17.09 0.0311 696.5
16 134.9 6.39 2349 * -23.49 0.0473 863.2
17 139.0 8.78 3228 * -32.28 00632 12219
18 129.8 12,07 4435 * -44.35 0.0930 15678

19 96.90
"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010541
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VES 23
Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0
Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 171.0 755.9 1.95 1714 -0.0545
2 1.50 337.0 349.6 -3.74 335.1 0.542
3 3.00 163.0 154.8 5.00 169.5 -4.04
4 4.60 135.0 122.6 9.15 1279 5.19
5 6.10 99.00 101.6 -2.62 99.28 -0.288
6 9.10 60.00 64.81 -8.02 59.81 0.303
1 12.20 34.00 38.55 -13.40 36.49 -7.34
8 15.20 24,00 2354 1.89 23.53 1.95
9 19.80 14.00 12.57 10.14 1331 4.89
10 24.40 9.00 8.57 4.76 8.96 0.370
11 30.50 1.00 1.11 -1.62 7.06 -0.960
12 36.60 6.00 7.06 -17.75 6.90 -15.09
13 42.70 8.00 1.44 6.92 1.34 8.24
14 51.80 8.00 8.27 -3.38 8.29 -3.66
15 61.00 10.00 9.21 1.84 9.29 1.01
16 76.20 11.00 10.83 1.53 10.83 1.46
17 91.40 12.00 12.40 -3.40 12.20 -1.74
NO DATA ARE MASKED
Layered Model
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 1171.0 0.662 0.662 -0.662 0.0 176.1
2 139.7 5.99 6.65 -6.65 0.0428 837.8
3 5.20 41.48 48.14 -48.14 1.97 215.9
4 48.32

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010543



VES 23

LAYER ~ MINIMUM

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

1914.80
166.61
6.68
193.20

0.87
6.60
66.38

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 812.09  1171.06
2 118.51 139.77
3 3.50 5.20
4 20.52 48.32
THICK 1 0.50 0.66
2 540 5.99
3 19.64 41.49
RHO 1 0.88
RHO 2 -0.02 0.98
RHO 3 -0.01-0.02 0.93
RHO 4 0.00 0.00-0.04 0.12
THK 1 0.07 0.02 0.01 0.00 0.94
THK 2 0.00 0.01 0.02 0.01-0.01 0.99
THK 3 -0.01-0.02-0.10-0.22 0.01 0.02 0.80

R IR 2R 3R 4T 1T 27 3

Smooth Model: Occam's Inversion

L # RESISTIVITY  THICKNESS

Prepared for geoview

1585.3
1591.2
1356.3
899.5
459.3
215.8
142.1
173.2
213.8
130.1
64.64
51.32

(meters)

0.200
0.0808
0.113
0.159
0.223
0.314
0.441
0.619
0.870
1.22
1.71
240

DEPTH

0.200 *
0.280 *
0.394 *
0.553 *
0.777 *

1.09
1.53
2.15
3.02
4.24
5.96
§.37

*

* %k k% ok F

Appendix A of NEE270-REPT-001
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.280
-0.394
-0.553
-0.777
-1.09
-1.53
-2.15
-3.02
-4.24
-5.96
-8.37

(Siemens)

0.0
0.0
0.0
0.0
0.0
0.00146
0.00311
0.00358
0.00407
0.00939
0.0265
0.0469

(Ohm-m”2)

317.0
128.6
153.9
1433
102.8
67.85
62.73
107.3
186.1
159.0
110.9
123.6

ECRC-17-010544



VES 23

L #

13
14
15
16
17

Appendix A of

NEE270-REPT-001
Page 88 of 115

Page 3

RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

28.03
6.29
1.84
452

29.18

Prepared for geoview

(meters) (meters)
3.38 1175 * 11,75
475 16.50 * -16.50
6.67 2317 * -23.17
9.36 3254 * -32.54

""" INDICATES FIXED PARAMETER

(Siemens)

0.120
0.754
3.61
2.07

(Ohm-m”2)

94.86
29.91
12.32
42.35

ECRC-17-010545
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VES 24
Wenner Array
Northing: 0.0 Easting: 0.0 Elevation:
Layered Model:
Data Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE

(meters) (percent)

1 0.800 46.00 44.48 3.30
2 1.50 47.00 48.90 -4.05
3 3.00 65.00 64.50 0.754
4 4.60 75.00 1717 -2.90
5 6.10 81.00 81.87 -1.08
6 9.10 77.00 11.23 -0.301
1 12.20 65.00 64.26 1.12
8 15.20 53.00 50.99 3.78
9 19.80 36.00 34.60 3.88
10 24.40 24.00 23.82 0.746
11 30.50 15.00 15.79 -5.21
12 36.60 12.00 11.86 1.09
13 42.70 9.00 9.98 -10.91
14 51.80 9.00 8.80 2.19
15 61.00 9.00 8.36 7.05

NO DATA ARE MASKED

Layered Model

L # RESISTIVITY THICKNESS  DEPTH
(meters) (meters)
0.0
1 43.41 2.24 2.24 -2.24
2 545.3 1.44 3.69 -3.69
3 7.86
ALL PARAMETERS ARE FREE
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM
RHO 1 39.63 43.42 47.82

Prepared for geoview

Appendix A of NEE270-REPT-001
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0.0

Smooth Model:

Synthetic
Resistivity ~ DIFFERENCE
(percent)
45.96 0.0832
47.17 -0.366
64.05 1.45
76.18 -1.57
80.77 0.279
17.19 -0.259
65.33 -0.520
52.45 1.03
35.70 0.820
24.19 -0.808
15.43 -2.90
11.26 6.10
9.49 -5.54
8.82 191
9.01 -0.173

ELEVATION LONG. COND.TRANS. RES.

(Siemens)  (Ohm-m”2)
0.0517 97.61
0.00264  786.5

ECRC-17-010547
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RHO
RHO
RHO
THK
THK

Appendix A of NEE270-REPT-001
Page 91 of 115

Page 2
LAYER  MINIMUM BEST  MAXIM

2 210.58 54535  5986.18
3 1.32 1.87 8.41

THICK 1 1.95 2.25 2.63

N — O PO —

L #

OO 1 O O &=~ O PO —

—_ —
— O O

12
13
14
15

2 0.13 1.44 3.78

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER
0.98
0.00 0.50
0.00 0.00 0.99

-0.02-0.01 0.01 0.95

0.00 0.50 0.00 0.02 0.50
R IR 2R 3T 1T 2

Smooth Model: Ridge Regression

RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0

69.47 0.200 0.200 * -0.200 0.00288 13.89
55.15 0.0864 0.286 * -0.286 0.00157 4.76
50.51 0.123 0.410 * -0.410 0.00245 6.25
37.94 0.177 0.587 * -0.587 0.00467 6.72
29.19 0.253 0.841 * -0.841 0.00869 1.40
33.95 0.363 120 * -1.20 0.0107 12.33
58.24 0.520 172 * -1.72 0.00893 30.30
103.1 0.745 246 * -2.46 0.00722 76.85
159.7 1.06 353 * -3.53 0.00668  170.4
186.2 1.52 5.06 * -5.06 0.00821 2845
111.1 2.18 125 * -1.25 0.0196 243.1
34.12 3.13 10.38 * -10.38 0.0918 106.9
1.56 4.48 1487 * -14.87 0.593 33.93
1.61 6.42 2129 * -21.29 3.98 10.35

14.38
""" INDICATES FIXED PARAMETER

Prepared for geoview
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VES 25

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 69.00 69.13 -0.192 68.91 0.123
2 1.50 33.00 32.61 1.17 32.90 0.281
3 3.00 24,00 26.43 -10.14 24.39 -1.63
4 4.60 24.00 24.21 -1.14 24.54 -2.21
5 6.10 23.00 21.86 4.95 22.88 0.479
6 9.10 18.00 16.49 8.35 17.20 4.44
1 12.20 12.00 11.66 2.78 11,77 1.90
8 15.20 8.00 8.30 -3.83 8.14 -1.76
9 19.80 5.00 5.33 -6.79 5.16 -3.29
10 24.40 4.00 4,06 -1.62 4.03 -0.882
11 30.50 4.00 3.65 8.74 3.17 5.62
12 36.60 4.00 3.85 3.67 4.02 -0.512
13 42.70 4.00 4.28 -1.23 4.40 -10.07
14 51.80 5.00 5.08 -1.72 5.00 -0.0216
15 61.00 6.00 5.94 0.937 5.56 1.24

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
| 218.0 0.365 0.365 -0.365 0.00168 79.76
2 26.50 1.13 149 -1.49 0.269 189.0
3 10.98 1.11 8.61 -8.61 0.101 12.25
4 1.69 23.02 31.63 -31.63 13.60 38.96
5 307.0

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010550
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VES 25 Page 2
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 11481 218.07 525.48
2 24.20 26.51 28.87
3 3.21 10.98 29.51
4 0.99 1.69 2.57
5 37.39 307.06  31914.03

1 0.26 0.37 0.49
2 6.20 1.13 1.96
3 0.33 1.12 2.89
4 13.05 23.02 36.21

THICK

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.55

RHO 2 -0.02 0.99

RHO 3 0.01 0.00 0.01

RHO 4 -0.03-0.02-0.01 0.66

RHO 5 0.00 0.00 0.00 0.00 0.00

THK 1 0.17 0.01 0.00 0.02 0.00 0.92

THK 2 0.01 0.01 0.07 0.06 0.00-0.01 0.98

THK 3 0.00 0.00 0.01-0.01 0.00 0.00 0.07 0.01
THK 4 -0.03-0.02-0.02-0.36-0.02 0.02 0.06 0.00 0.61

R IR 2R 3R 4R 5T 1T 2T 3T 4
Smooth Model: Occam's Inversion

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0

1 1442 0.200 0.200 * -0.200 0.00139 28.84
2 141.6 0.0864 0.286 * -0.286 0.0 12.23
3 114.9 0.123 0410 * -0.410 0.00108 14.22
4 1143 0.177 0.587 * -0.587 0.00248 12.65
5 35.45 0.253 0841 * -0.841 0.00716 8.99
6 17.52 0.363 120 * -1.20 0.0207 6.36
1 13.35 0.520 172 * -1.72 0.0389 6.94
8 22.88 0.745 246 * -2.46 0.0325 17.05

Prepared for geoview
ECRC-17-010551



VES 25

L # RESISTIVITY  THICKNESS

10
11
12
13
14
15

Prepared for geoview

50.95
45.55
11.89
247
0.902
1.93
13.65

(meters)

1.06
1.52
2.18
3.13
4.48
6.42

DEPTH

3.53
5.0
1.25
10.38
14.87
21.29

* % ok % Kk ok

(meters)

-3.53
-5.06
-1.25
-10.38
-14.87
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Page 3
ELEVATION LONG. COND.TRANS. RES.
(Siemens)  (Ohm-m”2)
0.0209 54.36
0.0335 69.59
0.184 26.01
1.26 1.74
4.97 4.05
3.32 12.42

-21.29

""" INDICATES FIXED PARAMETER

ECRC-17-010552
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VES 26

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic

No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)

1 0.800 129.0 128.7 0.193 1278 0.880
2 1.50 45.00 45.18 -0.401 45.63 -1.41
3 3.00 34.00 34.55 -1.64 34.91 -2.68
4 4.60 34.00 30.69 9.73 31.27 8.01
5 6.10 27.00 26.42 2.11 26.42 2.11
6 9.10 17.00 17.88 -5.22 17.48 -2.82
1 12.20 10.00 11.20 -12.01 11.03 -10.36
8 15.20 1.00 1.09 -1.35 1.12 -1.79
9 19.80 4.00 3.87 3.16 3.95 1.08
10 24.40 3.00 2.60 13.19 2.63 12.12
11 30.50 2.00 2.11 -5.83 2.11 -5.68
12 36.60 2.00 2.11 -5.70 2.11 -5.86
13 42.70 2.00 2.21 -13.58 2.28 -14.25
14 51.80 3.00 261 12.97 2.60 13.17
15 61.00 3.00 3.00 -0.0790 2.92 2.45

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 535.0 0.353 0.353 -0.353 0.0 189.2
2 35.34 6.52 6.87 -6.87 0.184 230.6
3 1.38 38.62 45.50 -45.50 21.94 53.38
4 162.8

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010554



VES 26

LAYER ~ MINIMUM

RHO 1
2
3
4
THICK 1
2
3
RHO 1 0.55
RHO 2 -0.03 0.98
RHO 3 -0.02-0.02
RHO 4
THK 1
THK 2
THK 3

238.72
31.12
0.95

13.48

0.24

5.90
23.73

0.87

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

535.00  1766.68
35.35 40.65
138 1.88
162.85 162854.08
0.35 0.49
6.93 1.15
38.63 58.74

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

0.00 0.00 0.00 0.00

0.15 0.01 0.01 0.00 0.94
0.01 0.01 0.03 0.00-0.01 0.99
-0.03-0.02-0.17-0.02 0.02 0.03 0.76

R IR 2R 3R 4T 1T 27 3

Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS

OO 1 O O &=~ O PO —

{=)

10
11
12

Prepared for geoview

604.8
259.3
287.5
125.5
38.59
19.98
29.67
57.19
47.85
21.74
17.76
9.61

(meters)

0.200
0.0864
0.123
0.177
0.253
0.363
0.520
0.745
1.06
1.52
2.18
3.13

DEPTH

0.200 *
0.286 *
0410 *
0.587 *
0.841 *

1.20
1.72
2.46
3.53
5.0
1.25
10.38

*

* %k k% ok F
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.286
-0.410
-0.587
-0.841
-1.20
-1.72
-2.46
-3.53
-5.06
-1.25

-10.38

(Siemens)

0.0

0.0

0.0
0.00141
0.00657
0.0181
0.0175
0.0130
0.0223
0.0702
0.123
0.325

(Ohm-m”2)

120.9
22.41
35.57
22.24

9.79

1.26
15.44
42.61
51.06
33.22
38.86
30.13

ECRC-17-010555



Appendix A of NEE270-REPT-001
Page 99 of 115

VES 26 Page 3
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
13 1.57 4.48 1487 * -14.87 2.84 7.06
14 0.374 6.42 2129 * -21.29 17.14 2.40

15 8.90
"*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010556
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VES 27
Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0
Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 285.0 284.5 0.157 284.8 0.0378
2 1.50 57.00 57.41 -0.723 57.07 -0.139
3 3.00 49.00 53.00 -8.17 49.37 -0.769
4 4.60 52.00 50.91 2.08 51.57 0.818
5 6.10 52.00 48.08 1.53 49.79 4.23
6 9.10 38.00 40.45 -6.45 41.71 -9.78
1 12.20 33.00 31.87 341 32.32 2.03
8 15.20 25.00 24.54 1.82 24,59 1.61
9 19.80 17.00 16.39 3.54 16.28 4.18
10 24.40 11.00 11.60 -5.53 11.53 -4.83
11 30.50 9.00 8.63 4,08 8.61 4.26
12 36.60 1.00 1.69 -9.89 1.70 -10.00
13 42.70 8.00 1.66 4.16 1.67 4.08
14 51.80 8.00 8.24 -3.03 8.23 -2.96
15 61.00 10.00 9.01 9.85 8.99 10.02
16 76.20 10.00 10.24 -2.40 10.21 -2.18
17 91.40 11.00 11.30 -2.75 11.28 -2.58
NO DATA ARE MASKED
Layered Model
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 101404 0.215 0.215 -0.215 00 21809
2 53.35 9.99 10.21 -10.21 0.187 533.5
3 2.22 12.83 23.05 -23.05 5.17 28.54
4 20.61

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010558



VES 27

LAYER ~ MINIMUM

Parameter Bounds from Equivalence Analysis

BEST  MAXIMUM

35158.08
57.03
4.24
33.60

0.29
10.78
21.59

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1  2278.09 10140.42
2 49.62 53.35
3 0.78 2.22
4 14.30 20.61
THICK 1 0.17 0.22
2 9.30 10.00
3 3.78 12.84
RHO 1 0.14
RHO 2 -0.02 0.99
RHO 3 -0.01-0.01 0.48
RHO 4 0.02 0.01 0.09 0.57
THK 1 0.16 0.00 0.00 0.00 0.97
THK 2 0.01 0.01 0.04-0.03 0.00 0.99
THK 3 0.00 0.00-0.46-0.14 0.00 0.01 0.45

R IR 2R 3R 4T 1T 2T 3

Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS

Prepared for geoview

2937.3
855.5
808.4
274.8

61.01
23.61
28.20
61.53
84.02
64.34
51.99
50.65

(meters)

0.200
0.0808
0.113
0.159
0.223
0.314
0.441
0.619
0.870
1.22
1.71
2.40

DEPTH

0.200 *
0.280 *
0.394 *
0.553 *
0.777 *

1.09
153
2.15
3.02
4.24
5.96
8.37

*

b 2 S I S S
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Page 2

ELEVATION LONG. COND.TRANS. RES.

(meters)

0.0
-0.200
-0.280
-0.394
-0.553
-0.777
-1.09
-1.53
-2.15
-3.02
-4.24
-5.96
-8.37

(Siemens)

0.0
0.0
0.0
0.0
0.00367
0.0133
0.0156
0.0100
0.0103
0.0189
0.0330
0.0475

(Ohm-m”"2)

587.4
69.16
91.77
43.81
13.65

1.42
12.44
38.13
13.12
18.63
89.21

122.0

ECRC-17-010559
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L #

13
14
15
16
17

Appendix A of

NEE270-REPT-001
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Page 3

RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

19.97
4.29
2.20
5.39

20.94

Prepared for geoview

(meters) (meters)
3.38 1175 * 11,75
475 16.50 * -16.50
6.67 2317 * -23.17
9.36 3254 * -32.54

""" INDICATES FIXED PARAMETER

(Siemens)

0.169
1.10
3.02
1.73

(Ohm-m”2)

67.59
20.42
14.73
50.58

ECRC-17-010560
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VES 28
Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0
Layered Model: Smooth Model:
Data Synthetic Synthetic
No Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 74.00 74.08 -0.115 71351 0.656
2 1.50 79.00 78.76 0.294 79.76 -0.964
3 3.00 85.00 84.90 0.116 85.01 -0.0205
4 4.60 80.00 82.76 -3.45 81.84 -2.31
5 6.10 84.00 79.03 591 78.50 6.53
6 9.10 72.00 76.10 -5.70 76.82 -6.70
1 12.20 81.00 78.25 3.38 719.13 2.30
8 15.20 80.00 81.33 -1.66 81.68 2.11
9 19.80 83.00 84.18 -1.42 83.65 -0.785
10 24.40 83.00 84.33 -1.60 83.35 -0.425
11 30.50 88.00 82.23 6.55 81.32 1.58
12 36.60 81.00 79.60 1.72 719.21 2.20
13 42.70 74.00 17.70 -5.01 17.98 -5.37
14 51.80 78.00 17.22 0.989 18.27 -0.357
15 61.00 80.00 79.62 0471 80.88 -1.10
16 76.20 80.00 88.38 -10.48 88.43 -10.54
17 91.40 110.0 100.8 8.36 97.87 11.02
NO DATA ARE MASKED
Layered Model
L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 712.39 1.39 1.39 -1.39 0.0193 101.2
2 120.3 2.34 3.74 -3.74 0.0195 282.6
3 28.37 3.15 6.90 -6.90 0.111 89.47
4 285.0 1.35 14.25 -14.25 0.0257  2095.4
5 14.82 16.34 30.59 -30.59 1.10 2424
6 6473.3

Prepared for geoview

ALL PARAMETERS ARE FREE

ECRC-17-010562
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VES 28 Page 2

Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 59.06 1240 81.63
2 86.31 120.34 196.58

3 8.08 28.37 51.43

4 144.82 285.08 874.28

5 3.96 14.83 36.76

b 112,79 647339 1052936.00

THICK 1 0.52 1.40 3.71
2 1.00 2.35 4.15
3 0.86 3.15 6.01
4 240 1.35 14.79
5 4.35 16.35 40.40
PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER
RHO 1 098
RHO 2 0.01 0.77
RHO 3 0.00 0.07 0.51
RHO 4 0.00-0.01 0.05 0.51
RHO 5 0.00 0.00-0.01 0.04 0.50
RHO 6 0.00 0.00 0.00 0.00 0.01 0.00
THK 1 -0.05-0.16 0.06-0.01 0.01 0.00 0.53
THK 2 0.00 0.34 0.03-0.01 0.01 0.00 0.24 0.38
THK 3 0.00 0.01-0.48-0.04 0.01 0.00 0.02 0.08 0.47
THK 4 0.00 0.00-0.03 0.49 0.02 0.00 0.00 0.01 0.04 0.48
THK 5 0.00 0.00 0.00 0.02-0.49-0.01 0.00 0.01 0.01 0.03 0.50

R IR 2R 3R 4R SR 6T 1T 2T 3T 4T 5
Smooth Model: Ridge Regression

L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)

L # RESISTIVITY THICKNESS ~ DEPTH  ELEVATION LONG. COND.TRANS. RES.
(meters) (meters) (Siemens)  (Ohm-m”2)

Prepared for geoview
ECRC-17-010563
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Prepared for geoview

11.73
74.90
10.49
66.33
67.08
79.19
104.4
122.9
100.2
59.32
41.55
63.27
153.5
192.3
66.71
13.44
309.5

0.200
0.0808
0.113
0.159
0.223
0314
0.441
0.619
0.870
1.22
171
240
3.38
4.75
6.67
9.36

0.200 *
0.280 *
0.394 *
0.553 *
0.777 *
1.09 *
1.53
2.15
3.02
424
5.96
8.37
11.75
16.50
23.17
32.54

* ok kK ok % Kk ok ¥ F

0.0
-0.200
-0.280
-0.394
-0.553
-0.777
-1.09
-1.53
-2.15
-3.02
-4.24
-5.96
-8.37

-11.75
-16.50
-23.17
-32.54

""" INDICATES FIXED PARAMETER

Appendix A of NEE270-REPT-001

0.00279
0.00108
0.00161
0.00240
0.00334
0.00397
0.00422
0.00504
0.00868
0.0206
0.0412
0.0380
0.0220
0.0247
0.100
0.696

Page 107 of 115

Page 3

1434
6.05
8.00

10.57

15.01

24.89

46.11

76.18

87.23

12.49

11.30

152.4
519.6
913.8
445.0
125.9

ECRC-17-010564
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VES 29

Wenner Array
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic
No. Spacing Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(meters) (percent) (percent)
1 0.800 3.00 2.99 0.0478 2.85 4.88
2 1.50 1.00 1.00 -0.600 1.12 -12.11
3 3.00 1.00 0.931 6.88 0.876 12.39
4 4.60 1.00 0.957 421 0.949 5.02
5 6.10 1.00 1.00 -0.799 1.03 -3.08
6 9.10 1.00 1.15 -15.75 1.20 -20.36
1 12.20 1.00 1.34 -34.31 1.36 -36.55
8 15.20 2.00 1.52 23.99 1.49 25.13
9 19.80 2.00 1.75 12.45 1.65 17.10
10 24.40 2.00 191 4,01 1.78 10.96
11 30.50 2.00 2.05 -2.13 1.90 487
12 36.60 2.00 2.10 -5.47 1.99 0.374
13 42.70 2.00 2.10 -5.35 2.06 -3.02
14 51.80 2.00 2.03 -1.76 2.13 -6.73
15 61.00 2.00 191 4.12 2.18 -9.38

NO DATA ARE MASKED
Layered Model

L# RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0
1 35.22 0.259 0.259 -0.259 0.00738 9.15
2 0.903 9.93 10.19 -10.19 10.98 8.97
3 10.65 9.19 19.38 -19.38 0.863 97.95
4 0.699

ALL PARAMETERS ARE FREE

Prepared for geoview
ECRC-17-010566
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VES 29 Page 2
Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 5.65 35.23 205.58
2 0.74 0.90 1.07
3 3.26 10.65 371.62
4 0.17 0.70 1.97

THICK 1 0.17 0.26 041
2 6.63 9.93 14.45
3 0.33 9.20 38.02

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.28

RHO 2 -0.02 0.99

RHO 3 -0.01 0.00 0.47

RHO 4 0.02 0.01 0.16 0.15

THK 1 0.17 0.01 0.00 0.00 0.96

THK 2 -0.04-0.01-0.05 0.06 0.01 0.96
THK 3 -0.01 0.00 0.46 0.17 0.00 0.01 0.45

RIR 2R 3R 4T 1T 2T 3
Smooth Model: Ridge Regression

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(meters) (meters) (Siemens)  (Ohm-m”2)
0.0

1 6.43 0.500 0.500 * -0.500 0.0776 3.21
2 0.378 0.545 1.04 * -1.04 143 0.206
3 1.19 1.14 218 * -2.18 0.958 1.35
4 0.702 2.38 457 * -4.57 3.39 1.67
5 1.78 4.99 9.56 * -9.56 2.19 8.91
6 2.39

“*" INDICATES FIXED PARAMETER

Prepared for geoview
ECRC-17-010567
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APPENDIX 3
TRANSIENT ELECTROMAGNETIC DOMAIN TESTING RESULTS
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TEM 2

Fixed Loop TEM
Northing: 0.0 Easting: 0.0 Elevation: 0.0

Layered Model: Smooth Model:
Data Synthetic Synthetic

No. Time Resistivity ~ Resistivity ~ DIFFERENCE Resistivity ~ DIFFERENCE
(ms) (ohm-m) (ohm-m) (percent) (ohm-m) (percent)
1* 0.00680 0.183 -0.269 246.6 0.796 -333.8
2* 0.00911 0.0995 -0.151 252.3 0.445 3477
3 0.0120 0.121 -0.109 190.1 0.189 -55.42
4 0.0158 0.0832 -0.0921 210.6 0.0217 13.87
5 0.0208 0.0723 -0.0864 2194 -0.0733 201.3
6 0.0270 0.0785 -0.0834 206.3 -0.114 245.2
1 0.0348 0.0780 -0.0789 201.1 -0.123 2578
8 0.0444 0.0737 -0.0721 197.8 -0.115 256.2
9 0.0563 0.0650 -0.0627 196.4 -0.0989 252.0
10 0.0703 0.0546 -0.0524 195.9 -0.0799 246.1
11 0.0881 0.0441 -0.0412 1935 -0.0602 236.6
12 0.106 0.0339 -0.0321 194.7 -0.0450 232.7
13 0.131 0.0244 -0.0235 196.4 -0.0315 229.3
14 0.161 0.0166 -0.0163 198.6 -0.0210 226.4
15 0.200 0.0106 -0.0107 201.3 -0.0132 224.6
16 0.250 0.00642 -0.00668 204.0 -0.00790 222.9
17 0.314 0.00368 -0.00393 206.9 -0.00449 222.0
18 0.395 0.00202 -0.00221 209.2 -0.00246 2215
19 0.499 0.00109 -0.00118 208.3 -0.00130 218.7
20 0.631 0.0 0.0 207.8 0.0 218.5
21 0.799 0.0 0.0 203.7 0.0 216.0
22 1.01 0.0 0.0 194.1 0.0 209.2
23 1.28 0.0 0.0 193.1 0.0 2112
24 1.63 0.0 0.0 196.9 0.0 219.1
25 2.08 0.0 0.0 185.8 0.0 203.3
26 2.64 0.0 0.0 2113 0.0 229.5
27 3.37 0.0 0.0 206.8 0.0 216.6
28 4.29 0.0 0.0 209.7 0.0 213.6
29* 5.47 0.0 0.0 314.9 0.0 3115
30 6.97 0.0 0.0 187.3 0.0 184.5

""" INDICATES MASKED DATA POINT

Prepared for geoview
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TEM 2 Page 2

Layered Model

L # RESISTIVITY  THICKNESS DEPTH  ELEVATION LONG. COND.TRANS. RES.

(ohm-m) (m) (m) (Siemens)  (Ohm-m”2)
0.0
1 56.75 16.90 16.90 -16.90 0.297 959.5
2 1.49 5.64 22.54 -22.54 3.76 8.44
3 15.55 1014 123.9 -123.9 6.52 1577.7
4 0.688

ALL PARAMETERS ARE FREE

Parameter Bounds from Equivalence Analysis
LAYER  MINIMUM BEST  MAXIMUM

RHO 1 42.05 56.76 103.42
2 0.97 1.50 2.34
3 11.49 15.55 2491
4 0.25 0.69 1.78

THICK 1 15.16 16.90 18.70
2 3.32 5.64 9.68
3 92.60 101.44 111.98

PARAMETER RESOLUTION MATRIX:
"FIX" INDICATES FIXED PARAMETER

RHO 1 0.79

RHO 2 -0.16 0.72

RHO 3 -0.02-0.07 0.83

RHO 4 0.03 0.03-0.15 0.42

THK 1 0.03 0.06 0.01-0.01 0.98

THK 2 -0.19-0.34-0.14 0.01 0.07 0.56
THK 3 0.01 0.01 0.01-0.01 0.00 0.02 0.99

R IR 2R 3R 4T 1T 2T 3

Smooth Model: Occam's Inversion

Prepared for geoview
ECRC-17-010571



L # RESISTIVITY  THICKNESS

TEM 2
(ohm-m)
1 39.24
2 13.36
3 4.85
4 3.61
5 5.23
6 5.50
1 3.45
8 4.24
9 9.31
10 16.10
11 20.36
12 20.19
13 16.39
14 11.26
15 6.23
16 2.48
17 0.659
18 0.450
19 0.563
20 0.564
21 0.568
22 0.572
23 0.575
24 0.578
25 0.581
26 0.583
27 0.584
28 0.585
29 0.586
30 0.586

Prepared for geoview

(m)

5.52
1.29
1.60
1.97
244
3.01
3.72
4.59
5.67
1.00
8.65
10.68
13.19
16.28
20.11
24.83
30.66
37.86
46.75
57.73
711.29
88.03
108.7
134.2
165.7
204.6
252.6
312.0
385.2

DEPTH

5.52
6.81
§.42
10.39
12.83
15.85
19.57
24.17
29.84
36.85
45.50
56.19
69.38
85.67
105.7
130.6
161.2
199.1
245.9
303.6
374.9
462.9
571.6
705.9
871.6
1076.2
1328.9
1641.0
2026.2

%k ok %k ok k% ok kK ok % Kk k% Kk kK ok kK k% Kk ok H K ok *
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Page 3

ELEVATION LONG. COND.TRANS. RES.

(m)

0.0
-5.52
-6.81
-8.42
-10.39
-12.83
-15.85
-19.57
-24.17
-29.84
-36.85
-45.50
-56.19
-69.38
-85.67
-105.7
-130.6
-161.2
-199.1
-245.9
-303.6
-374.9
-462.9
-571.6
-105.9
-871.6
-1076.2
-1328.9
-1641.0
-2026.2

""" INDICATES FIXED PARAMETER

(Siemens)

0.140
0.0970
0.329
0.546
0.466
0.547
1.07
1.08
0.609
0.435
0.424
0.529
0.804
1.44
3.22
10.00
46.51
84.13
83.03
1023
1254
1538
188.8
231.9
285.2
350.9
432.2
532.6
656.8

(Ohm-m”2)

216.7
1733
1.71
1.15
12.78
16.58
12.85
19.50
52.84
112.8
176.1
215.7
216.3
183.4
1254
61.63
20.21
17.04
26.33
32.56
40.51
50.37
62.57
17.65
96.29
119.3
1477
182.7
225.9
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Report on Advanced Processing and Inversion of AEM Survey Data and Derived Chloride
Concentrations near the Turkey Point Power Plant, Southern Florida
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Disclaimer:

AGF conducted this project using the current standards of the geophysical industry and used in-house quality control
standards to produce this geophysical survey and products. The geophysical methods and procedures described in this
report are applicable to the particular project objectives, and these methods have been successfully applied by AGF to
investigations and projects of similar size and nature. However, field or subsurface conditions may differ from those
anticipated, and the resultant data may not achieve the project objectives. AGF’s services were performed consistent
with the professional skill and care ordinarily provided by professional geophysicists and geologists under the same or
similar circumstances. No other warranty or representation, either expressed or implied, is made by AGF in connection
with its services unless in writing and signed by an authorized representative of AGF.
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Executive Summary

Aqua Geo Frameworks (AGF) is pleased to submit this report titled “Report on Advanced
Processing and Inversion of AEM Survey Data and Derived Chloride Concentrations near the
Turkey Point Power Plant, Southern Florida” to ENERCON Services Inc. for a project sponsored by
Florida Power and Light. ENERCON required AGF to produce a three-dimensional (3D) data set of
chloride concentrations in the area of the January 2016 SkyTEM304M AEM survey of the Turkey
Point Power Plant.

The scope of work for this project was as follows:

1. SCOPE OF WORK

1.1 ENERCON will provide to AGF the final inversions of the SkyTEM304 data collected in January
2016. ENERCON will also provide chloride concentration control points to AGF prior to the
beginning of the project.

1.2 AGF will produce a 3D map of the estimated salinity of the area of interest (AOI) as provided by
ENERCON. The chloride concentrations will be inferred from the resistivity values derived from
the AEM data and the process as illustrated in Fitterman and Prinos (2011). The 3D grid (or
Voxel) will be created based on the vertical and horizontal discretization of the AEM data and
will extend from the land surface to the base of the Biscayne Aquifer (Fish and Stewart, 1991).
Chloride concentration values will only be displayed for those concentrations greater than
19,000, mg/L.

1.3 AGF will make a comparison of the voxel of AEM-derived chloride concentrations to the chloride
concentration control points provided by ENERCON that are within the project AOI. This
comparison will include the chloride concentration control point values at the time of the AEM
surveys versus the chloride concentration values derived from the AEM relationships published
in Fitterman and Prinos (2011). A detailed analysis of those comparisons will be provided.

1.4 AGF will calculate the mass of chloride in the Biscayne Aquifer greater than 19,000 mg/L.

1.5 AGF will provide the chloride concentration voxel in a format that is easily readable and
importable on or before April 1, 2016.

1.6 AGF will provide representative 3D images of the greater than 19,000 mg/L volume.

1.7 AGF will provide a summary report that explains the methods and the processes used to create
the Voxel and the comparisons of the AEM-derived chloride concentrations versus the chloride
concentration control points

2. KEY FINDINGS

2.1. The acquired AEM data have been processed and inverted. The quality of the AEM data was quite
good given the infrastructure in the survey area. Profile and depth slice images are included in the
report appendices. Images and data files are presented down to the base of the Biscayne Aquifer
(Fish and Stewart, 1991) and within the AOI.

2.2 The chloride concentration control points allowed AGF to calculate a new calibration set for the
January 2016 AEM data in addition to analyzing and comparing with the Fitterman and Prinos
(2011) calibration. The AEM-derived chloride concentrations compared quite well with the control
points of TPGW wells. The chloride concentration images and data are presented down to the
base of the Biscayne Aquifer (Fish and Stewart, 1991).

ECRC-17-010575
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One issue of note is that the chloride concentration calibration developed is only valid for the
range from 20 mg/L to 40,000 mg/L chloride concentration because that is the range of the
available data. Note that 1 mg/L equals 1 ppm. These units are used interchangeably throughout
this report. The calibration could be expanded with more control points outside of that range, but
caution needs to be exercised as the sensitivity of the AEM to the changes outside the above
range is problematic due to the fundamental physics of the technique. Fortunately, about 90% of
the Turkey Point AEM-derived chloride concentrations lay within the valid range.

The estimated mass of chloride for concentrations greater than 19,000 mg/L is approximately
3,042,471,451 kg.

RECOMMENDATIONS

Recommendations provided to the client in this section are based on the knowledge and experience of

AGF in applying AEM to mapping salinity and hydrogeologic frameworks. There are three

recommendations:

3.1

3.2

3.3.

A coupled hydrogeophysical inversion approach (CHI) should be implemented using a
groundwater transport model of the area and the AEM data (Herckenrath et al., 2013). In this

approach the information that is available with a groundwater flow model is utilized to constrain
the ambiguity of the determination of the salinity level of the pore fluid inherent in the Archie
approach;

Lithology logs and additional drilling should be acquired and used to construct a hydrogeological
framework complementing the AEM resistivity data; and

The resistivity data in this project show a great amount of detail and variety that is related to the
geological structure within the survey area. While it was beyond the scope of this study to fully
develop a hydrogeological framework, with the use of lithology logs and additional drilling on
targets indicated within the AEM, a robust hydrogeological framework could be developed. This
would aid in the understanding of the flow paths and ultimate fate of the saline waters within the
study area.

ECRC-17-010576
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4, DELIVERABLES

As mentioned above, project deliverables include data files for the processed and inverted AEM
resistivity model and the chloride concentration voxel model and database that was used to calculate
the Voxel model. In addition, 2D-profiles of the resistivity and chloride concentration from 0 to 30
meters in depth are provided as well as 2D-layer maps for the first 14 model layers within the 0-30-
meter depth range of resistivity and chloride concentrations. The data in these files are presented down
to the base of the Biscayne Aquifer as defined by Fish and Stewart (1991).

In particular,
e Data File — Processed and inverted AEM data
e Data File — AEM-derived Chloride concentration data
e Data File — Chloride concentrations in each voxel model cell including identification of cells with
greater than 19,000 mg/L and the thickness and volume of those cells.

ECRC-17-010577
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Table 2-3: Channel name, description, and units for TurkeyPt_Data_Chloride_Concentration_v1.csv with
X and Y locations, Elevation, and Chloride Concentrations presented down to the base of the Biscayne
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List of Abbreviations

2D Two-dimensional

3D Three-dimensional

AEM Airborne Electromagnetic

AGF Agua Geo Frameworks LLC.

B Magnetic Field

dB/dt Change in amplitude of magnetic field with time
CHI Coupled Hydrogeophysical Inversion Approach
cm Centimeters

em, EM Electromagnetic

HEM Helicopter Electromagnetic

m Meters

mg/L Milligrams per liter equal to ppm

MSDOS Microsoft Disk Operating System

pS/cm Micro Siemens per centimeter

NADS83 North American Datum of 1983

Ohm-m Ohm meter

PLNI Power Line Noise Intensity

ppm parts per million equal to milligrams per liter (mg/L)
PSU Practical Salinity Units

R? Coefficient of Determination

Rx Receiver

SCI Spatially-Constrained Inversion

STD Standard Deviation

TEM Transient Electromagnetic

TDS Total Dissolved Solids

TPGW Turkey Point Groundwater Well

Tx Transmitter

USGS United States Geological Survey

UT™m Universal Transverse Mercator
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1 Geophysical Methodology
1.1 AEM Methodology, Acquisition, and Inversion

1.1.1 AEM Methodology

AEM (Airborne Electromagnetic (AEM)) investigations provide characterization of electrical properties of
earth materials from the land surface downward using electromagnetic induction. Figure 1-1 gives a
conceptual illustration of the airborne Transient Electromagnetic (TEM) method.

Figure 1-1: Schematic of an AEM survey.

To collect TEM data, an electrical current is sent through a large loop of wire consisting of multiple turns
which generates an electromagnetic (EM) field. This is called the transmitter (Tx) coil. After the EM field
produced by the Tx coil is stable, it is switched off as abruptly as possible. The EM field dissipates and
decays with time, traveling deeper and spreading wider into the subsurface. The rate of dissipation is
dependent on the electrical properties of the subsurface (controlled by the material composition of the
geology including the amount of mineralogical clay, the water content, the presence of dissolved solids,
the metallic mineralization, and the percentage of void space). At the moment of turnoff, a secondary
EM field, which also begins to decay, is generated within the subsurface. The decaying secondary EM
field generates a current in a receiver (Rx) coil, per Ampere’s Law. This current is measured at several
different moments in time (each moment being within a time band called a “time gate”). From the
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induced current, the time rate of decay of the magnetic field, B, is determined (dB/dt). When compiled
in time, these measurements constitute a “sounding” at that location. Each AEM measurement
produces an EM sounding at one point on the surface.

The sounding curves are numerically inverted to produce a model of subsurface resistivity as a function
of depth. Inversion relates the measured geophysical data to probable physical earth properties. Figure
1-2 shows an example of a dual-moment TEM dB/dt sounding curve and the corresponding inverted
electrical resistivity model.

Figure 1-2: A) Example of a dB/dt sounding curve. B) Corresponding inverted model values. C)
Corresponding resistivity earth model.

1.1.2 AEM Acquisition

AEM data were acquired using the SkyTEM 304M (304) airborne electromagnetic system (SkyTem
Airborne Surveys Worldwide, 2015). The 304 is a rigid frame, dual-magnetic moment (Low and High)

transient airborne electromagnetic (TEM) system. The area of the 304 Tx coil is 340.8 m? and the coil
contains four (4) turns of wire. A peak current of 9 amps is passed through one turn of wire in the Tx for
Low Moment measurements and a peak current of 112 amps is passed through the four turns of wire
for High Moment measurements. This results in peak Tx Low and High magnetic moments of ~3,000
Ampere-meter-squared (A*m?) and ~150,000 A*m?, respectively.

All SkyTEM systems are calibrated to a ground test site in Lyngby, Denmark prior to being used for
production work (HydroGeophysics Group Aarhus University, 2010; HydroGeophysics Group Aarhus

University, 2011; Foged et al., 2013). The calibration process involves acquiring data with the system

hovering at different altitudes, from 5 m to 50 m, over the Lyngby site. Acquired data are processed and
a scale factor (time and amplitude) is applied so that the inversion process produces the model that
approximates the known geology at Lyngby. Details on the calibration can be found in SkyTEM (2016).

Calibration test flights were flown to ensure that the equipment was operating within technical
specifications. Survey set-up procedures included measurement of the transmitter waveforms,
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verification that the receiver was properly located in a null position, and verification that all positioning
instruments were functioning properly. A high altitude test, used to verify system performance, was
flown prior to the beginning of the survey’s production flights. In the field, visual quality control of the
operational parameters for the EM and magnetic field sensors including current levels, positioning
sensor dropouts, acquisition speed, and system orientation were conducted with proprietary SkyTEM
software following each flight.

Approximately 274 line-miles (444 line-kilometers) of AEM data were acquired over the Turkey Point
power plant project area on January 25-27, 2016. The flight planning for these data were carried out by
SkyTEM Canada and ENERCON.

1.1.3 Primary Field Compensation

A standard SkyTEM data acquisition procedure involves review of acquired raw data by SkyTEM in
Denmark for Primary Field Compensation (PFC) prior to continued data processing by AGF (Schamper et
al., 2014). The primary field of the transmitter affects the recorded early time gates, which in the case of

the Low Moment, are helpful in resolving the near surface resistivity structure of the ground. The Low
Moment uses a saw tooth waveform which is calculated and then used in the PFC correction to correct
the early time gates.

1.1.4 Automatic Processing

The AEM data collected by the 304 were processed using Aarhus Workbench version 5.0.1.0
(HydroGeophysics Group Aarhus University, 2011).

Automatic processing algorithms provided within the Workbench program are initially applied to the
AEM data. GPS locations were filtered using a stepwise, second-order polynomial filter of 5 seconds with
a beat time of 0.5 seconds, based on flight acquisition parameters. The AEM data are corrected for tilt
deviations from level and so filters were also applied to both of the tilt meter readings with a median
filter of 3 seconds and an average filter of 2 seconds. The altitude data were corrected using a series of
two polynomial filters. The lengths of both eighth-order polynomial filters were set to 20 seconds with
shift lengths of 6 seconds. The lower and upper thresholds were 1 and 100 meters, respectively.

Trapezoidal spatial averaging filters were next applied to the AEM data. The times used to define the
trapezoidal filters for the Low Moment were 1.0x10°® sec, 1.0x10* sec, and 1.0x10°3 sec with widths of 2,
5 and 10 seconds. The times used to define the trapezoid for the High Moment were 1.0x10™ sec,
1.0x10°3 sec, and 1.0x1072 sec with widths of 5, 10, and 20 seconds. The trapezoid sounding distance was
set to 2 seconds and the left/right setting, which requires the trapezoid to be complete on both sides,
was turned on. The spike factor and minimum number of gates were both set to 25 percent for both
soundings. Lastly, the locations of the averaged soundings were synchronized between the High and
Low moments.
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1.1.5 Manual Processing and Laterally-Constrained Inversions

After the implementation of the automatic filtering, the AEM data were manually examined using a
sliding two-minute time window. The data were examined for possible electromagnetic coupling with
surface and buried utilities and metal, as well as for late time-gate noise. Data affected by these were
removed. It was determined that the 8" time-gate data (7.27x10% sec) of the high moment data were
precluding adequate data fit, most likely due to it being too close to the “on-time” of the transmitter and
looks to be impacted by the Tx turn off ramp. All data from this gate were removed prior to inversion.

1.1.6 Power Line Noise Intensity (PLNI)

The PLNI channel assists in identifying possible sources of noise from power lines. The PLNI is produced
by performing a spectral frequency content analysis on the raw received Z-component SkyTEM data. For
every Low Moment data block, a Fast Fourier Transform (FFT) is performed on the latest usable time
gate data. The FFT is evaluated at the local power line transmission frequency (60 Hz) yielding the
amplitude spectral density of the local power line noise. The PLNI data for the Turkey Point project area
are presented in Figure 1-3. Pipelines, unless they are cathodically-protected, are not mapped by the
PLNI.

1.1.7 Total Magnetic Field and Analytic Signal Data

As discussed above, the SkyTEM 304M includes a Total Field magnetometer. The magnetic field data can
yield information about infrastructure as well as geology. Figure 1-4 shows the magnetic Total Field data
for the Turkey Point AEM survey area after correcting for diurnal drift and removing the International
Geomagnetic Reference Field (IGRF) and Figure 1-5 shows what is known as the Magnetic Field Analytic
Signal. The magnetic Analytic Signal data highlights magnetic field sources. These data are used in
decoupling efforts.

1.1.8 In-Field Quality Control

As part of the in-field Quality Control program, the AEM data from each day’s flight were inverted using
a Laterally-Constrained Inversion (LCI) algorithm (HydroGeophysics Group Aarhus University, 2011). The

profile and depth slices were examined, and any remaining electromagnetic couplings were masked out
of the data set. Once data acquisition was complete, additional processing was performed on all the
acquired data, with more time allocated to data analysis. The result was that a large amount of data
were removed in the northwest area of the survey due to above- and below-ground pipelines and power
lines.

After final processing, 209 line-miles (338 line-km) of data were retained for the final SCI inversions for
the Turkey Point area, a reduction by 106 line-km from the acquired data set. This amounts to a data
retention of 76.2% for the Turkey Point area. Figure 1-6 shows the Turkey Point AEM data within the AOI
that were decoupled or processed out of the data set with red colors representing data retained for
inversion and blue lines data removed due to infrastructure and late time noise.
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Figure 1-3: Power Line Noise Intensity (PLNI) map of the Turkey Point AEM project area.
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Figure 1-4: Magnetic Total Field data for the Turkey Point AEM survey area corrected for diurnal drift,
with the IGRF removed.
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Figure 1-5: Magnetic Field Analytic Signal plot for the Turkey Point AEM survey area. The Analytic
Signal is sensitive to electromagnetic as well as purely magnetic sources.
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1.1.9 Spatially-Constrained Inversion

Following the initial decoupling and LCI analyses, Spatially-Constrained Inversions (SCI) were performed.
SCIs use EM data along, and across, flight lines within user-specified distance criteria (Viezzoli et al.,
2008).

The Turkey Point survey data were inverted using SCI smooth models with 30 layers, each with a starting
resistivity of 10 ohm-m (equivalent to a 10 ohm-m halfspace). The thicknesses of the first layers of the
models were 1 m with the thicknesses of the consecutive layers increasing by a factor of 1.1. The depths
to the bottoms of the 30™ layers were set to 201 m, with thicknesses up to about 21 m. The thicknesses
of the layers increase with depth (Table 1-1 and Figure 1-7) as the resolution of the technique decreases.
The spatial reference distance, s, for the constraints were set to 100 m with power laws of 0.5. The
vertical and lateral constraints, ResVerSTD and ResLatStD, were set to 2.0 for all layers.

In addition to the recovered resistivity models, the SCI’s also produce data residual values (single
sounding error residuals), total residual values (total model residual error values), and Depth of
Investigation (DOI) estimates. The data residuals compare the measured data with the response of the
individual inverted models. The total residual is a weighted average of the data residual and the model
residual (Christensen et al., 2009; SkyTEM Airborne Surveys Worldwide, 2012). The DOI provides a
general estimate of the depth to which the AEM data are sensitive to changes in the resistivity
distribution at depth (Christiansen and Auken, 2012). These data are included in the data deliverables

described below in Section 2.0.

An example of a full SCl inversion is presented in Figure 1-8. The inset map on the top right of the figure
shows the position of the profile within the survey area. The top profile on the left shows the profile
position on a detailed map. The next two profiles present the system flight altitude during acquisition
and the SCl individual data residuals. The bottom profile is the SCI resistivity earth model. The dashed
grey line is a representation of the depth of investigation. The color scales are on the right of each
profile.

An example of a 2D map of a depth slice of the SCI earth resistivity model is presented in Figure 1-9.

Note that the data are presented down to the base of the Biscayne Aquifer as determined by Fish and

Stewart (1991).

All the 2D resistivity profile representations of the SCl results (Figure 1-8) are presented in Appendix 1.
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Figure 1-6: Locations of the decoupled and removed data (blue lines) along the AEM flight lines of the
data used in the inversion (red lines) in the Turkey Point project area. Where blue lines are present
indicates decoupled (removed) data.

ECRC-17-010591



Appendix B of NEE270-REPT-001
Page 19 of 202

Table 1-1: Thickness and depth to bottom for each layer in the SClI inverted AEM models. The
thickness of the model layers increase with depth as the resolution of the AEM technique decreases.

Layer Depth to Bottom Thickness Layer Depth to Bottom Thickness
1 1.0 1 16 394 4.8
2 2.1 1.1 17 44.7 5.3
3 3.3 1.2 18 50.6 59
4 4.7 14 19 57.2 6.6
5 6.2 15 20 64.5 7.3
6 7.9 1.7 21 72.6 8.1
7 9.8 1.9 22 81.6 9.0
8 11.9 2.1 23 91.6 10.0
9 14.2 2.3 24 103.0 111
10 16.8 2.6 25 115.0 124
11 19.7 2.9 26 129.0 13.7
12 22.9 3.2 27 144.0 15.3
13 26.4 3.5 28 161.0 16.9
14 30.3 3.9 29 180.0 18.8
15 34.6 4.3 30 201.0 20.7

g 2

Elevation (m)
3

-120

560000

561000

562000

563000

Figure 1-7: A cut-out example of a Turkey Point AEM resistivity profile illustrating increasing model
layer thicknesses with depth — fine near the top, coarser towards the bottom. The dashed grey line
indicates what is known as the ‘Depth of Investigation’. The white area represents data that has been

cut out during the decoupling process.
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1.2 Resistivity Model Verification and Acceptance

One of the key items in ‘accepting’ the data (i.e. accepting the quality of the data) and verifying the
resistivity model is the inspection of the data residuals from the inversion and the comparison of the
resistivity structure in the inversion to borehole induction logs. Figure 1-10 is a plot of the data residual
from the final Spatially Constrained Inversion and Figure 1-11 is a histogram of the data residuals from
the SCI. The distribution is ‘normal’ around 0.577 indicating that there are no problems with outliers or
other biases. A detailed description of the calculation of the residual within the Aarhus Workbench can
be found in Christensen, Reid, and Halkjaer (2009).

The next step in verification is to look at the comparison of the induction logs (Wacker, 2010) (personal
communication Craig Oural, ENERCON February 8, 2016) (Table 1-2) versus the inverted resistivity
values. In looking at the induction logs care needs to be taken to understand that the logs are likely not

directly on the flight line and may be impacted by the drilling and well completion process, as is
common. Another critical component of the analysis is calibration of the well logs (Ley-Copper and

Davis, 2010) — they are usually not very well, if at all, calibrated. However, even with the inherent
limitations of borehole measurements, it is important to evaluate the ability of the AEM to reproduce
the earth resistivities. Note that this comparison is also dependent on the calibration of the AEM
system.

Comparison between some of the available induction logs listed in Table 1-2 and the inverted resistivity
models at locations on profiles closest to the boreholes are presented in Figure 1-12 through Figure 1-
15. The examination process is to compare how well the borehole log (the red line) and the AEM
inversion model (the black line) compare with each other. The results indicate that the AEM resistivity
models are reproducing the resistivity structure of the earth in the vicinity of the Turkey Point power
plant as indicated by the induction logs within an acceptable range. There are differences at depth that
are likely due to small local variations in the subsurface at the location of the borehole versus the AEM
flight line.

It should be noted that a qualitative comparison was also made between the available ground-based
TEM soundings and HEM survey (Fitterman et al. 2012; Fitterman and Prinos 2011) and the AEM earth
resistivity models. They also compared quite well.
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Figure 1-8: Example Turkey Point AEM SCl inversion result as a 2D profile, profile 14 in this example. The map on the top right shows the position
of the profile in the survey area. The top profile on the left shows the profile position in detail. The next profile presents the inversion data
residual. The bottom profile is the SCl resistivity model. The resistivity images are presented to the base of the Biscayne Aquifer as determined
by Fish and Stewart (1991). The color scales are on the right of each profile. All 2D resistivity profiles are included in Appendix 1.

ECRC-17-010594



Appendix B of NEE270-REPT-001
Page 22 of 202

Figure 1-9: Example of 2D depth slice of SCl inversion results, Layer 12 in this example (depths 19.7
m to 22.9 m). Boreholes with induction logs are indicated by black labeled squares.
The resistivity color scale is underneath the image.
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Figure 1-10: Map of the data residual from the Spatially Constrained Inversion.
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Figure 1-11: Histogram of the data residual from the Spatially Constrained Inversion (red bars). The
green line indicates the cumulative histogram.

Table 1-2: Induction Logs used to verify the AEM Models

Well ID Logging Date | AEM Line Position of AEM Line in Reference to Well Location
TPGW-1 03-25-2013 101101 | Off Line

TPGW-4 03-27-2013 | 200301 | Off Line

TPGW-5 03-26-2013 101701 | Within 200 m

TPGW-7 03-26-2013 301201 | Within 200 m

TPGW-8 03-26-2013 302401 | Off Line

TPGW-12 03-25-2013 100501 | Within Line Break due to Coupling
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Figure 1-12: Comparison of Induction Log for TPGW-1 (red line) with the AEM SCI resistivity model
(black line).

Figure 1-13: Comparison of Induction Log for TPGW-4 (red line) with the AEM SClI resistivity model
(black line).
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Figure 1-14: Comparison of Induction Log for TPGW-5 (red line) with the AEM SCI resistivity model
(black line).

Figure 1-15: Comparison of Induction Log for TPGW-7 (red line) with the AEM SClI resistivity model
(black line).
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1.3 Water Quality Data

Water quality samples from multi-level monitoring wells used by Florida Power and Light to track
various parameters over time were used to calibrate the AEM. These samples were analyzed in a
laboratory for total dissolved solids (TDS), chloride, sodium, salinity, and several other parameters.
Samples taken in September 2015 (personal communication Craig Oural, ENERCON February 24, 2016)
from shallow, medium, and deep levels at each well site were used in the calibration of the AEM
resistivity models to water conductivity/resistivity and to chloride concentration. Table 1-3 is a list of
the parameters that were examined including the specific conductance and the chloride concentrations
used in the calibration. Sample analysis for all wells was complete for all parameters and depths. The
chloride concentrations levels varied from 31.8 (mg/L) (TPGW-8S) to 28,800 mg/L (TPGW-2D).
Information on laboratory methods and analysis, sampling procedures including field parameters, blanks
and spikes, chain of custody and related protocols are available from ENERCON (personal
communication Craig Oural, ENERCON February 24, 2016).

Table 1-3: Water Quality Data Used for Calibration (September 2015 Laboratory Measurements)

Screen
CL NA TDS Salinity Specific Conductance
Well ID From (m) | To(m) | (mg/L) (mg/L) (mg/L) (PSU) (uS/cm)
TPGW-1S 8.23 8.84 21200 11800 37200 38.909 58381
TPGW-1M 14.63 15.24 26700 14500 39600 48.97 71423
TPGW-1D 24.38 25.6 27000 14800 48200 50.08 72806
TPGW-4S 6.86 7.47 487 244 1150 1.12 2195
TPGW-4M 11.58 13.1 12900 7530 24500 25.8 40457
TPGW-4D 18.89 20.12 15500 8250 26600 27.52 42850
TPGW-5S 7.32 8.53 151 74.4 526 0.49 999
TPGW-5M 13.72 15.24 10700 5870 18000 19.7 31646
TPGW-5D 19.05 20.57 11800 6700 21100 22.71 35991
TPGW-7S 6.71 7.92 36.7 21.1 298 0.28 572
TPGW-7M 14.63 15.84 37.799 21.2 314 0.28 584
TPGW-7D 24.38 25.6 2130 876 5100 3.75 6840
TPGW-8S 5.18 6.4 31.8 17.1 216 0.21 444
TPGW-8M 10.67 11.28 31.8 17.6 360 0.31 643
TPGW-8D 15.09 16.31 43 25.2 382 0.34 705
TPGW-12S 6.71 7.31 16300 9480 29200 30.93 47659
TPGW-12M 17.07 18.29 23000 12800 41200 41.99 62472
TPGW-12D 27.43 28.65 23700 14100 41500 444 65603
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1.4 Calibration of AEM Resistivity to Chloride Concentration

The calibration of the AEM data was conducted using a two-step approach as presented in Fitterman
and Prinos (2011) and Fitterman et al. (2012). First a relationship (Figure 1-16) was determined

between the AEM bulk or formation resistivities resulting from the AEM inversion models and formation
water resistivities utilizing the September 2015 laboratory samples for the TPGW wells.

2016 AEM Water Resitivity = 0.08378(AEM Model Resitivity)'2387
R?=0.91

100

September 2015 Laboratory Water Resistivity (ohm-m)

0.1

0.1 1 10 100
AEM Model Resisitivity (ohm-m)

Figure 1-16: Cross-plot of AEM and formation water resistivities. The equation that describes the
relationship is at the top of the figure.

The next step was to develop a relationship between formation water resistivities and chloride
concentrations using the September 2015 laboratory sample data from the TPGW wells (Figure 1-17).
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Figure 1-17: Cross-plot of formation water resistivities and chloride concentrations. The equation that
describes the relationship is at the bottom of the figure.

After combining the above relationships shown in Figure 1-16 and Figure 1-17, the AEM inversion earth-

model resistivities could be calibrated to the chloride concentrations measured in the September 2015
TPGW laboratory samples. After applying the calculations, a comparison can be made between the
AEM-derived water resistivities and chloride concentrations and the September 2015 TPGW laboratory
samples (Figure 1-18 and Figure 1-19).

It is important to note that the calibration is not constrained below 20 (mg/L) or above 40,000 (mg/L).
This is due to two important reasons: 1) Due to the fundamental physics, there is a reduced sensitivity of
the AEM bulk resistivity values to the low chloride concentrations, as well as the high concentrations of
TDS in the formation waters; and 2) the absence of calibration data points in these ranges from the
September 2015 chloride concentration laboratory samples. The minimum lab sample, 21.6 (mg/L), was
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from TPGW-9S, and the maximum, 36,400 (mg/L), was from TPGW-13S. Both TPGW-9 and TPGW-13
were outside the AEM survey coverage with no survey lines directly over, or close to, the boreholes.

Figure 1-18: Cross-plot of AEM-derived and laboratory sample water resistivity. For reference, the
black line represents a 1:1 relationship between the two data sets.
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Figure 1-19: Cross-plot of AEM-derived and laboratory sample chloride concentrations. For reference,
the black line represents a 1:1 relationship between the two data sets.

After the application of the formulas to the AEM resistivity model, the chloride concentration results can
be inspected in a profile format in the proximity of the TPGW wells where AEM data was collected and
inverted. These are the same locations as in Table 1-3 that were used in the resistivity model
verification process. Figure 1-20 through Figure 1-26 are the comparison of the TPGW wells and the
calibrated chloride concentrations. All the 2D chloride concentration profiles can be found in Appendix 2
and depth slices and 3D views of chloride concentration can be found in Appendix 3.
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Figure 1-20: Portion of profile 11 and TPGW-1 illustrating the comparison between AEM-derived
chloride concentrations and laboratory-determined chloride concentrations. Gray color indicates the
location of logged boreholes with the screened intervals colored using the same color scale as the
AEM-derived chloride concentrations. TPGW-1 was greater than 200 m from the profile. The bottom

of the Biscayne Aquifer is from Fish and Stewart (1991).
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Figure 1-21: Portion of profile 40 and TPGW-2 illustrating the comparison between AEM-derived
chloride concentrations and laboratory-determined chloride concentrations. Gray color indicates the
location of logged boreholes with the screened intervals colored using the same color scale as the
AEM-derived chloride concentrations. TPGW-2 was greater than 200 m from the profile. The bottom

of the Biscayne Aquifer is from Fish and Stewart (1991).
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Figure 1-22: Portion of profile 46 and TPGW-4 illustrating the comparison between AEM-derived
chloride concentrations and laboratory-determined chloride concentrations. Gray color indicates the
location of logged boreholes with the screened intervals colored using the same color scale as the
AEM-derived chloride concentrations. TPGW-4 was greater than 200 m from the profile. The bottom

of the Biscayne Aquifer is from Fish and Stewart (1991).
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Figure 1-23: Portion of profile 18 and TPGW-5 illustrating the comparison between AEM-derived
chloride concentrations and laboratory-determined chloride concentrations. Gray color indicates the
location of logged boreholes with the screened intervals colored using the same color scale as the
AEM-derived chloride concentrations. TPGW-5 was within 200 m of the profile. The bottom of the

Biscayne Aquifer is from Fish and Stewart (1991).
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Figure 1-24: Portion of profile 12 and TPGW-7 illustrating the comparison between AEM-derived
chloride concentrations and laboratory-determined chloride concentrations. Gray color indicates the
location of logged boreholes with the screened intervals colored using the same color scale as the
AEM-derived chloride concentrations. TPGW-7 was within 200 m of the profile. The bottom of the

Biscayne Aquifer is from Fish and Stewart (1991).
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Figure 1-25: Portion of profile 24 and TPGW-8 illustrating the comparison between AEM-derived
chloride concentrations and laboratory-determined chloride concentrations. Gray color indicates the
location of logged boreholes with the screened intervals colored using the same color scale as the
AEM-derived chloride concentrations. TPGW-8 was greater than 200 m from the profile. The bottom

of the Biscayne Aquifer is from Fish and Stewart (1991).
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Figure 1-26: Portion of profile 4 and TPGW-12 illustrating the comparison between AEM-derived
chloride concentrations and laboratory-determined chloride concentrations. Gray color indicates the
location of logged boreholes with the screened intervals colored using the same color scale as the
AEM-derived chloride concentrations. TPGW-12 was greater than 200 m from the profile. The bottom

of the Biscayne Aquifer is from Fish and Stewart (1991).
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1.5 Producing the Voxel Grid of Chloride Concentration

Chloride concentration values were calculated for the AEM survey area where the AEM data were not
cut during decoupling and processing. They were gridded in three-dimensions using a minimum
curvature algorithm with a smoothing function equal to five using pbEncom Discover PA version 15.0.13
(2016) at a 100 x 100-meter horizontal cell size with the vertical cell size controlled by the EM inversion
model layering (Table 1-4). The voxel grid includes data from 0.0 (the surface) down to the base of the
Biscayne Aquifer, (personal communication Craig Oural, ENERCON February 29, 2016). As a result of this
low sensitivity and calibration limits of the AEM-chloride concentration relationship, the data were
gridded with cut-off values of chloride concentration of 20 (mg/L) and 40,000 (mg/L), respectfully (see
Section 1.4). By using these cutoff limits, the final voxel grid had 8.92% of data above 40,000 (mg/L) and
0.52% of the data below 20 (mg/L). The mean value of the voxel grid dataset is equal to 12,967 (mg/L).

Table 1-4: Resistivity Model Layers and Final Voxel Grid Nodes

Voxel
Layer | From (m) | To (m) [ Grid node
(m)

1 0 -1 -1.02
2 -1 2.1 -2.13
3 -2.1 -3.3 -3.35
4 -3.3 -4.7 -4.72
5 -4.7 -6.2 -6.25
6 -6.2 -7.9 -7.95
7 -7.9 -9.8 -9.85
8 -9.8 -11.9 -11.95
9 -11.9 -14.2 -14.28
10 -14.2 -16.8 -16.88
11 -16.8 -19.7 -19.77
12 -19.7 -22.9 -22.98
13 -22.9 -26.4 -26.5
14 -26.4 -30.3 -30.4

An example of a 3D voxel view of the AEM-derived chloride concentrations greater than 19,000 mg/L is
presented in Figure 1-27 and an example of a chloride concentration depth slice layer from the voxel is
presented in Figure 1-28. The data are presented down to the base of the Biscayne Aquifer as
determined by Fish and Stewart (1991) and for chloride concentrations greater than 19,000 mg/L. Note
that the color scale is different from that in Figure 1-27 in order to show more variation in the range
from 19,000 mg/L to 40,000 mg/L.
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Figure 1-27: Example view of Turkey Point AEM chloride concentrations greater than 19,000 mg/L as a 3D voxel. The view is to the northeast.
All 3D chloride concentration voxel views are included in Appendix 3.
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Figure 1-28: Example of 2D depth slice from the voxel of AEM-derived chloride concentrations,
Layer 12 in this example (depths 19.7 m to 22.9 m). Boreholes with induction logs are indicated by
black labeled squares. All 2D chloride concentration depth slices are in Appendix 2. Note that the
color scale is different from that in Figure 1-27 in order to show more variation in the range from
19,000 mg/L to 40,000 mg/L. The area is bounded by a black line which represents the AOI.
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1.6 Comparison of Chloride Concentration from Other Studies

As a comparison, the calibration of AEM formation resistivity to formation water resistivity and then
formation water resistivity to chloride concentration as determined by Fitterman and Prinos (2011) and
Fitterman et al. (2012) for the conversion of borehole induction logs, ground based TEM soundings, and
frequency-domain Helicopter Electrometric (HEM) data is compared to the calibrations determined for
the 2016 AEM data. Figure 1-29 and Figure 1-30 are comparisons of the determination of the water
resistivity and the chloride concentrations, respectfully.

Figure 1-29: Cross-plot (black dots) of the AEM model resistivity and the September 2015 laboratory
measurements of water resistivity. The black line is the fit determined for the conversion of the 2016
AEM resistivity data to water resistivity. For reference, the Fitterman and Prinos (2011) calibration for
conversion of formation resistivity to water resistivity is shown as a blue line. Formulas for the lines
are the bottom of the figure.
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Figure 1-30: Cross-plot of the September 2015 laboratory measurements of water resistivity and the
September 2015 laboratory measurements of chloride concentration (black dots). The black line is
the fit determined for the conversion of September 2015 water resistivity to chloride concentration.
For reference, the Fitterman and Prinos (2011) calibration relation for conversion of water resistivity
to chloride concentration is shown as a blue line. Formulas for the lines are provided at the bottom of
the figure.

The calibrations are not that far removed from each other with only a small offset with a slightly
differing slope. This is not unexpected as the data sets that were used to determine the Fitterman and
Prinos (2011) calibration and the 2016 AEM calibration are from the same area. It is also not
unexpected that they are slightly different based on the datasets of control points that were used. The
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Fitterman and Prinos (2011) calibration was based on the resistivity of water samples collected in
monitoring wells in Miami-Dade County and the bulk aquifer resistivity measured by induction logs in
the screened intervals of the same well and the 2016 AEM calibration based on the 2015 laboratory
samples and the AEM Resistivity Model. The slight differences in the calibration can be also inspected
via cross plots of the Fitterman and Prinos (2011) formulas applied to the 2016 AEM Resistivity Model to
calculate the water resistivity (Figure 1-31) and the chloride concentrations (Figure 1-32).

Figure 1-31: Cross-plot of the application of Fitterman and Prinos (2011) calibration and the AEM
2016-derived calibration for water resistivity. For reference, the black line represents a 1:1
relationship between the two data sets.
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Figure 1-32: Cross-plot of the application of Fitterman and Prinos (2011) calibration and AEM 2016
derived calibration for chloride concentrations. For reference, the black line represents a 1:1
relationship between the two data sets.
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1.6.1 Volume and Mass of Chloride Concentration Greater than 19,000 mg/L

The volume and mass of the material with chloride concentrations greater than 19,000 mg/L within the
AOI have been estimated. Porosity for the Biscayne Aquifer was based on the calculations of Wacker et
al. (2014) and communication with direction from ENERCON based on their experience in the project
area.

Values of porosity were determined by the USGS from the results of sonic logs collected in the Biscayne
aquifer from the Snapper Creek Well Field that is in central Miami-Dade County. These logs were
acquired as part of detailed study of the Biscayne Aquifer in southeast Florida. Porosity values ranged
from 17% to 81% depending on the materials encountered at depth. Based on discussions with
ENERCON, a value of 30% porosity was selected as the average value for the project area (Craig Oural,
Personal Comm., 29 March 2016).

To calculate the mass of chloride in the voxel model cells with greater than 19,000 mg/L chloride
concentration, the following relation (Equation 1) was used for conversion from mg/L to mass per cubic
meter:

1m 1 1L 1
gX 9 X _ 9

m = =
pp 1L 1000 mg  0.001m3 1m3

(1)
Next, a close examination of the chloride concentration voxel model was performed. The examined
voxel model data are included in Appendix 4 and the columns described in Table 2-2. Those voxel model
cells containing chloride concentrations greater than 19,000 mg/L were identified. The thicknesses and
volumes of each of these cells were then calculated using voxel cell dimensions of 100 m by 100 m by
cell thickness (m). Finally the estimated mass of chloride in each cell of the AOI was calculated using
Equation 2:

Cell Mass = (Cell Chloride Concentration >19,000) x (Volume of Cell) x (Porosity (0.3)) (2)

After adding the masses from each cell together, the estimated mass of chloride in those zones with
chloride concentrations greater than 19,000 mg/L is approximately 3,042,471,451 kg.
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1.7 Recommendations for Future Studies

The goal of this study was to determine the salinity of the waters in the Turkey Point survey area. Many
previous studies have demonstrated the ability of electromagnetic data to determine the extent of
salinity at many sites in the world (e.g., Fitterman and Stewart 1986; Goldman et al. 1991; Frohlich et al.
1994; Adepelumi et al. 2009; Abdalla et al. 2010). With AEM surveys high-resolution 3D voxel models of
the salinity can be created and calibrated to the regional geology and salinity. This is accomplished by

translating the AEM electrical resistivity model into a pore fluid model. This is a common practice in the
petroleum industry using a variety of mixing models with the most common being Archie (1942). One of
the most important keys in a successful transformation of a bulk resistivity model to a pore fluid model
is the utilization of the calibration points obtained from borehole logs and water quality readings in the
area. However, in many studies these data can be sparse.

In order to utilize the spatial character of the AEM data, a more rigorous approach is suggested by
Herckenrath et al. (2013). In this approach the information that is available with a groundwater flow

model is utilized to constrain the ambiguity of the determination of the salinity level of the pore fluid
inherent in the Archie approach. Using the Archie approach, it is important to constrain the porosity or
the salinity of the pore fluid. Traditionally this is done in the borehole using a porosity tool or knowing
the fluid conductivity. When flying over an area that has limited data points and spatial variability,
broad-based interpolation of porosity from boreholes can introduce errors into the estimation of the
salinity of the pore fluid.

We recommend a coupled hydrogeophysical inversion approach (CHI) be implemented that combines
the groundwater transport model under development (or completed) of the Area of Interest and the
processed AEM data (see Herckenrath et al., 2013 for more detail).

The resistivity data in this project show a great amount of detail and variety that is related to the aquifer
structure within the survey area. While it was beyond the scope of this study to fully develop a
hydrogeological framework, with the use of lithology logs and additional drilling on targets indicated
within the AEM, a robust hydrogeological framework could be developed. This would aid in the
understanding of the flow paths and ultimate fate of the saline waters within the study area.
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2 Description of Data Delivered

Table 2-1, Table 2-2, and Table 2-3 provide lists of the data columns of ASCII files contained in Appendix 4.
These files contain the processed and inverted AEM resistivity data, the chloride concentration data
used to create the voxel model, and the data included in the voxel model. The data in these files are

presented down to the base of the Biscayne Aquifer as determined by Fish and Stewart (1991).

In particular,
e Data File — Processed and inverted AEM data
e Data File — AEM-derived Chloride concentration data
e Data File — Chloride concentrations in each voxel model cell including identification of cells with
greater than 19,000 mg/L and the thickness and volume of those cells.

Table 2-1: Channel name, description, and units for TurkeyPt_AEM_Resistivity_Model_v1.csv with the
AEM inversion results. Resistivity data are presented down to the base of the Biscayne Aquifer as
determined by Fish and Stewart (1991).

Parameter Description Unit

LINE Line Number

Easting Easting NAD83, UTM Zone 17 North Meters [m]
Northing Northing NAD83, UTM Zone 17 North Meters [m]
Elevation Elevation NAVD88 Meters [m]
RESDATA Residual of individual sounding

RHO[0] THROUGH RHO[29] Inverted resistivity of each layer Ohm-m
RHO_STD[0] THROUGH RHO_STD[29] Standard deviation of inversion of each layer Ohm-m
DEP_TOP[0] THROUGH DEP_TOP[29] Depth to the top of individual model layers Meters [m]
DEP_BOT[0] THROUGH DEP_BOT[29] Depth to the bottom of individual model layers Meters [m]
THK[0] THROUGH THK[29] Thickness of individual layers Meters [m]
DOI_UPPER Conservative estimate of DOI* Meters [m]
DOI_LOWER Less conservative estimate of DOI* Meters [m]

* For explanation of the DOI see Christiansen and Auken (2012).
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Table 2-2 contains the chloride concentration information derived from the voxel mode including all
chloride concentrations in the voxel, chloride concentrations greater than 19,000 mg/L, and the
thickness and volume of each voxel cell. The calculated cell volumes in Table 2-2 are based on cell sizes
of 100 m x 100 m x thickness of each cell. The file is in MSDOS ASCII format.

Table 2-2: Column description for the voxel grid file
TurkeyPt_Voxel_Chloride_Concentrations_Volume_Mass_v3.csv. Chloride concentrations are
presented down to the base of the Biscayne Aquifer as determined by Fish and Stewart (1991).

Parameter Description Unit
Easting Easting NAD83, UTM Zone 17 North Meters [m]
Northing Northing NAD83, UTM Zone 17 North Meters [m]
Elevation Bottom of Layer Elevation NAVD 88 Meters [m]
Calculated chloride concentration of
CHLORIDE_MG/L each layer from 2016 calibration for mg/L

each voxel cell

Values of chloride concentrations
CHLORIDE_MG/L_GT19000 greater than 19,000 mg/L in each voxel — mg/L
cell
Thickness of each voxel layer down to
the bottom of the Biscayne Aquifer
Volume of each voxel cell containing
chloride concentrations >19,000 mg/L

CELL_MASS_G Calculated chloride mass per Eqtn 2 Grams

LAYER THK_M Meters (m)

VOLCHLLAYER_M3 Cubic Meters

Table 2-3 describes the data columns in the .csv file TurkeyPoint_Data_Chloride_Concentration_v1.csv.
This file contains the AEM-derived chloride concentration data. Chloride concentrations are masked
below the bottom of the Biscayne Aquifer.

Table 2-3: Channel name, description, and units for TurkeyPt_Data_Chloride_Concentration_v1.csv
with X and Y locations, Elevation, and Chloride Concentrations presented down to the base of the
Biscayne Aquifer as determined by Fish and Stewart (1991).

Parameter Description Unit

LINE Line Number

Easting Easting NAD83, UTM Zone 17 North Meters [m]
Northing Northing NAD83, UTM Zone 17 North Meters [m]
Elevation Elevation NAVD 88 Meters [m]

Elevation of Bottom of Biscayne

ELEVBOTTOM_BISCAYNEAQ Aquifer NAVD 88 Meters (m)
DEPTH_TOP[0] THROUGH DEPTH_TOP[29] giztr? to the top of individual model < 1)
DEPTH_BOTTOM[0] THROUGH DEPTH_BOTTOM[29] Depth to the bottom of individual Meters [m]

model layers

THK[0] THROUUGH THK[29] Model layer thickness Meters
Calculated chloride concentration of

CHLORIDE_MG/L_INTERP[0] THROUGH CHLORIDE_MG/L_INTERP[29] each layer from 2016 calibration with mg/L

interpolation through gaps

Calculated chloride concentration of

CHLORIDE_MG/L[0] THROUGH CHLORIDE_MG/L[29] each layer from 2016 calibration mg/L
Calculated chloride concentration of
CHLORIDE_FITTERMAN[0] THROUGH CHLORIDE_FITTERMAN[29] each layer from Fitterman and Prinos mg/L

(2011)
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APPENDIX 1

2D RESISITIVITY PROFILES
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2D CHLORIDE PROFILES
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Layer 1 Chloride O mto -1 m
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Layer 2 Chloride -1 mto-2.1 m

A3B-2
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Layer 3 Chloride -2.1 mto -3.3 m
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Layer 4 Chloride -3.3 mto -4.7 m
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Layer 5 Chloride -4.7 mto -6.2 m
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Layer 6 Chloride -6.2 mto -7.9 m
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Layer 7 Chloride -7.9 mt0 -9.8 m
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Layer 8 Chloride -9.8 mto -11.9 m
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Layer 9 Chloride -11.9 mto -14.2 m
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Appendix 3B

Layer 10 Chloride -14.2 mto -16.8 m
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Layer 11 Chloride -16.8 mto -19.7 m
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Layer 12 Chloride -19.7 m to -22.9 m

A3B-12

ECRC-17-010773



Appendix B to NEE270-REPT-001
Page 216 of 217

Appendix 3B

Layer 13 Chloride -22.9 m to -26.4 m

A3B-13

ECRC-17-010774



Appendix B to NEE270-REPT-001
Page 217 of 217

Appendix 3B

Layer 14 Chloride -26.4 m to -30.3 m

A3B-14
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