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Hydrogeoclogic Investigation - Western Hillsboro Basin Executive Summary

EXECUTIVE SUMMARY

The purpose of this project was to provide hydrogeologic information on the
Floridan Aquifer System (FAS) in the Western Hillsboro Basin, WS-8. This area has been
identified as the site for a pilot aquifer storage and recovery system in both the Central
and Southern Florida Project Comprehensive Review Study (USACE and SFWMD, 1999)
and the Lower East Coast Regional Water Supply Plan (SFWMD, 2000). Hydrogeologic
data obtained will also support future groundwater modeling efforts of the FAS, for which
current data are limited. In particular, water level information from the upper portion of
the lower FAS was found insufficient while attempting to calibrate past FAS models.
Therefore, South Florida Water Management District (SFWMD) Contract C-9761 for
$999.915 was executed in November 1998 to install two wells at the site, consisting of a
tri-zone FAS monitor well and a dual-zone test-production well. These wells were to
provide data to evaluate the subsurface at the site for water supply development and ASR
potential.

This report primarily describes the drilling, construction, and testing of the 24-inch
diameter Class V exploratory well identified as EXW-1 at the Western Hillsboro site. This
report presents data obtained during drilling and testing operations and summarizes
analyses conducted. Well EXW-1 is the designation assigned by the Florida Department of
Environmental Protection (FDEP) under Permit Number UC-1353872-001. The
exploratory well (EXW-1) was constructed on a SFWMD-owned right-of-way proximal
to the SFWMD’s S-39 water control structure on the Hillsboro Canal in the southwestern
quarter of Section 19, Township 47 South, Range 41 East.

The scope of the investigation consisted of constructing and testing a FDEP
permitted exploratory well. The exploratory well (EXW-1) was drilled to a total depth of
1,225 feet below pad level (bpl). It was completed into a single distinct hydrogeologic
zone within the upper Floridan aquifer between 1,015 and 1,225 feet bpl.

The main findings of the exploratory drilling and testing program at this site are as
follows:

» Lithologic information and geophysical logs obtained from
EXW-1 indicate that soft nonindurated detritial clays, silts, and
poorly indurated mudstones of the Hawthorn Group predominate
from 205 to 985 feet bpl. These low permeable sediments act as
confining units separating the FAS from the Surficial Aquifer
System.

* The top of the FAS was identified at a depth of approximately
985 feet bpl, as defined by the Southeastern Geological Society
Ad Hoc Committee on Florida Hydrostratigraphic Unit
Definition (1986).

+ Lithologic and geophysical logs, packer test results, and specific
capacity results indicate moderate to good production capacity of
the upper Floridan aquifer from 1,015 to 1,225 feet bpl.
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* A productive horizon in the upper Floridan aquifer from 1,015 to
1,225 feet bpl yielded a transmissivity value of 60,620 gallons
per day per foot, and a dimensionless storage coefficient of 9.8 x
107 based on a leaky aquifer model.

+ Composite water quality sampling of EXW-1 indicates that
chloride and total dissolved solids exceed potable drinking water
standards, with chloride and total dissolved solid concentrations
of 1,812 and 4,064 milligrams per liter, respectively.

* The fluid-type logs (e.g., flow, temperature) indicate good
production from flow zones between 1,050 and 1,170 feet bpl
and 1,190 to 1,210 feet bpl. Below 1,210 feet bpl, the productive
capacity is limited suggesting lower permeable semiconfining
units near the base of the proposed storage horizon.
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INTRODUCTION

Background

The purpose of this project was to provide hydrogeologic information on the
Floridan Aquifer System (FAS) in the Western Hillsboro Basin. This area has been
identified as the site for a pilot aquifer storage and recovery (ASR) system in both the
Central and Southern Florida Project Comprehensive Review Study (Restudy) (USACE
and SFWMD, 1999) and the Lower East Coast Regional Water Supply Plan (SFWMD,
2000). Hydrogeologic data obtained will also support future groundwater modeling efforts
of the FAS for which current data are limited. In particular, water level information from
the upper portion of the lower FAS was found insufficient while attempting to calibrate
past FAS models. Therefore, South Florida Water Management District (SFWMD)
Contract C-9761 in the amount of $999,915 was executed in November 1998 to install two
wells at the site, consisting of a tri-zone FAS monitor well and a dual-zone, test production
well. These wells were to provide data to evaluate the subsurface at the site for water
supply development and ASR potential.

The drilling contractor, Diversified Drilling Corporation of Tampa, Florida,
mobilized to the site in November 1998. Three distinct zones of higher permeability
within the FAS were identified during the drilling and testing of a research oriented test
pilot hole. A tri-zone monitor well was then constructed using various diameter concentric
casings cemented in place, resulting in the FAS monitor intervals indicated in Table 1.

Table 1. FAS Moniter Intervals

Depth Interval
Zone Identifier (feet bpl?) Hydrogeologic Units
PBF-10R 1,015-1,225 Upper Floridan Aquifer
PBF-11 1,515 - 1,670 Middle Floridan Confining Unit
PBF-12 2,135 - 2,260 Lower Floridan Aquifer

a. bpl = below pad level

However, the results of drilling the tri-zone FAS monitor well (at a cost of
approximately $650,000) indicated that the middle zone of the FAS did not yield as much
water as anticipated. Therefore, the proposed dual-zone production well was redesigned as
a single-zone exploratory well conforming to Florida Department of Environmental
Protection’s (FDEP) Class V injection well standards.

Scope

This report primarily describes the drilling, construction, and testing of the 24-inch
diameter Class V exploratory well identified as EXW-1 at the Western Hillsboro site.
Also, the data obtained during drilling and testing operations and analyses conducted on
the data are presented in this report.
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Project Description

The Western Hillsboro site is located approximate 15 miles west of the Atlantic
Ocean and approximately 7 miles west of the western boundary of the city of Boca Raton

in unincorporated Palm Beach County, Florida. The exploratory well, EXW-1, was
constructed on a SFWMD-owned right-of-way proximal to the SFWMD’s S-39 water
control structure on the Hillsboro Canal in the southwestern quarter of Section 19
Township 47 South, Range 41 East (Figure 1)
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On December 8, 1999, the FDEP’s Underground Injection Control (UIC) group
issued Permit Number UC 153872-001 to the SFWMD. This permit allowed for the
construction of one Class V, Group 8, 24-inch outside diameter exploratory well at the
Western Hillsboro site. A copy of the permit is provided in Appendix A.

Upon issuance of the UIC permit, the exploratory well was constructed to the
same depth as the monitor zone identified as PBF-10R: 1,015 to 1,225 feet below pad
level (bpl). Once completed, additional data gathering and analyses were conducted
including a specific capacity and aquifer performance test (APT) to evaluate ASR
potential and establish design considerations for a future pilot ASR facility at the site. The
remaining portion of this report will focus on the hydrogeology, well drilling,
construction, and testing of the FDEP-permitted exploratory well identified as EXW-1.

A change order to Contract C-9671 was executed on November 15, 1999, to drill
and construct the 24-inch diameter exploratory well. On December 9, 1999, Diversified
Drilling Corporation began construction of EXW-1. Drilling and testing of the exploratory
well was completed on June 16, 2000, with the exception of the APT, which was
conducted in November 2000.

EXPLORATORY DRILLING AND WELL CONSTRUCTION

Exploratory Well

Diversified Drilling Corporation began site preparation during mid-November,
1999. After minor clearing and rough grading of the site, the ground surface beneath the
drill rig and settling tanks was lined with an impermeable high-density polyethylene
(HDPE) liner, which was covered with 10-inches of granular fill to protect the liner. A
two-foot thick temporary drilling pad was then constructed using crushed limestone. An
carthen berm two-feet in height above pad level surrounded the perimeter of the rig and
settling tanks. This earthen berm was constructed to contain drilling fluids and/or
formation waters produced during well drilling, testing, and well construction activities
(Figure 2). Four pad monitor wells were installed at the corners of the temporary drilling
pad and water quality monitoring was performed on a weekly basis to ensure no releases
of brackish water occurred during construction.

Lithologic (well cuttings), packer test, and borehole geophysical log data were
used to determine the actual casing setting depths. The pilot hole was then reamed to
specified diameters for the selected casing setting depths. Three concentric steel casings
(42-, 36-, and 24-inch diameter) were used in the construction of the Floridan aquifer
exploratory well (EXW-1).

Upon issuance of UIC Permit Number UC 153872-001 (Appendix A), Diversified
Drilling Corporation initiated drilling activities for EXW-1. Drilling operations began on
December 9, 1999, by advancing a 46-inch diameter borehole to a depth of 57 feet bpl. A
caliper log was then conducted on the borehole to verify depths and to calculate cement
volumes for subsequent cement grouting operations. A nominal 42-inch diameter, steel

3



Exploratory Drilling and Well Construction Hydrogeologic Investigation - Western Hillsboro Basin
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Figure 2. Well Pad Schematic

casing was installed in the nominal 46-inch diameter borehole. The steel casing was
American Society of Testing Materials (ASTM) AS3, Grade B, with a 0.375-inch wall
thickness. The annulus was grouted to land surface using 153 cubic feet (ft3) of ASTM
Type II, Portland neat cement (15.6 pounds per gallon). A factory mill certificate for the
42-inch diameter pit casing is provided in Appendix B.

After installing the 42-inch diameter pit casing, a nominal 10-inch diameter pilot
hole was advanced from 57 to 210 feet bpl using the mud-rotary method. MV Geophysical
Inc. of Fort Myers, Florida, geophysically logged the pilot hole on December 10, 1999.
The logging suite included 4-arm caliper, natural gamma, dual induction laterolog
combination, and spontaneous potential (SP) logs. The individual log traces are presented
in Appendix C, Figure C-1.

Using well cuttings, geophysical log data, and existing site data, the base of the
Surficial Aquifer System (SAS) was identified at approximately 210 feet bpl. The pilot
hole was reamed to 210 feet bpl using a nominal 42-inch diameter staged bit reamer. The
nominal 42-inch borehole was geophysically logged (caliper) on December 11, 1999, to
verify depths and to calculate cement volumes for subsequent grouting operations
(Appendix C, Figure C-2). The 36-inch diameter steel casing (ASTM AS53, Grade B, and
0.375-inch wall thickness) was installed in the nominal 42-inch diameter reamed
borehole. Once installed, the 36-inch diameter steel pi3pe was pressure grouted using 505
ft> of Portland neat cement. An additional stage (10 ft°) of Type III Portland Neat cement
was placed using the tremie method, bringing cement levels to the surface. Installation of
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the 36-inch diameter surface casing was completed on December 13, 1999. The purpose
of the surface casing is to prevent unconsolidated surface sediments from collapsing into
the drilled hole, to isolate the SAS from brackish water contamination, and to provide drill
rig stability during continued drilling operations. A factory mill certificate for the 36-inch
diameter surface casing is provided in Appendix B.

With the surface casing installed, the pilot hole was advanced using the closed
circulation mud rotary drilling method through the unconsolidated to semi-consolidated
Pliocene-Miocene aged sediments and Eocene aged carbonates. Drilling operations
through these sediments were completed to a depth of 1,225 feet bpl on January 6, 2000,
with a minor loss of circulation from 1,200 to 1,205 feet bpl. No further drilling mud
losses were noted below 1,205 feet bpl. MV Geophysical Inc. conducted a suite of
geophysical logs within the nominal 10-inch diameter pilot hole from 210 to 1,225 feet
bpl. The logging suite consisted of the following logs: x-y caliper, natural gamma,
spontaneous potential, dual induction-laterolog combination, and borehole compensated
sonic log (Appendix C, Figure C-3). A deviation survey for the nominal 10-inch
diameter pilot hole is summarized in Appendix B.

Review of lithologic data (Appendix E) and geophysical logs from the subject
borehole and from existing site data indicates that the top of the FAS occurs at a depth of
approximately 985 feet bpl. However, the final 24-inch steel production casing was set at a
depth of 1,015 feet bpl for the following reasons:

+ At this depth, the overlying clays of the Hawthorn Group and
carbonate mud stringers and fine quartz and phosphatic sands
within the Basal Hawthorn Unit were isolated.

* The quartz and phosphate silt/sand component of the limestone
unit between 985 and 1,015 feet bpl, identified by the drill
cuttings and peaks on the natural gamma log, indicate that this
interval i1s not productive and should be cased off to avoid
potential operational difficulties should EXW-1 be repermitted in
the future as an ASR well.

* The casing needed to be located in a competent, well-indurated
rock unit to reduce undermining by erosion at its base as a result
of natural and induced high velocity upward flow.

» At this depth, flow characteristics of the open hole interval could
be evaluated for final selection of the potential ASR horizon. The
fluid-type logs (e.g., flow, temperature) from a proximal monitor
well indicate good production from flow zones between 1,050
and 1,205 feet bpl.

Therefore, on January 10, 2000, the nominal 10-inch diameter pilot hole was
temporarily backfilled with 3/8-inch diameter crushed limestone gravel to approximately
1,000 feet bpl. The nominal 10-inch diameter pilot hole was reamed using a nominal
35-inch diameter staged bit reamer, completed to a depth of 1,015 feet bpl on January 28,
2000. The reamed borehole was conditioned and caliper logged (Appendix C, Figure
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C-4) and the 24-inch diameter production casing was installed (ASTM AS53, Grade B, and
0.5-inch wall thickness). The factory mill certificate for the 24-inch diameter production
casing is provided in Appendix B. Once the casing was installed to a depth of 1,015 feet
bpl, approximately 20,000 gallons of fluid was circulated through the annular space for
one hour. The purpose of this postconditioning water flush was to displace the heavy
drilling mud that was previously required for borehole stabilization. This water flush
reduces the potential mixing of grout and drilling mud of similar densities during grouting
operations, reducing the risk of mud channels (annular voids).

Pressure grouting operations began on the morning of January 30, 2000, by
installing a 2 1/16-inch diameter tremie pipe to 971 feet bpl. A volume of 178 barrels (850
bags at 94 pounds per bag) of ASTM C-150 Type Il neat cement was then pumped during
pressure grouting operations.

A temperature/gamma survey was conducted cight hours after cementing
operations ceased. These surveys were used to identify the top of the cement within the
annulus as a result of pressure grouting. A significant shift in the temperature gradient log
and corresponding deflection in the temperature differential log occurred at 850 feet bpl
(Appendix C, Figure C-5), suggesting that the top of the first stage is located at that
depth.

Shortly after completing the temperature/gamma survey, 2-inch diameter steel
tremie pipe was run into the annulus between the nominal 35-inch diameter borehole and
the 24-inch steel diameter casing. This was done to verify the top of the primary cement
stage at 850 feet bpl as inferred by the temperature log. While lowering the tremie pipe
into the annulus, an obstruction was encountered at a depth of 550 feet bpl. Repeated
attempts to lower the tremie pipe below 550 feet bpl failed. Upon removal of the tremie
pipe from the annulus, it was discovered that the tremie pipe was plugged with greenish-
gray silty clay. This suggests that a clay ring encroached into the annular space during
casing installation, or that sediments from the Hawthom Group swelled causing a
localized plug in the annulus or a combination of these two mechanisms.

Subsequent attempts to jet through the obstruction at a depth of 550 feet bpl and
below, using high-pressure flow (2,500 pounds per square inch [psi]) and various diameter
(2-, 12~ and 1-inch diameter) steel tubing met with limited success. At this point,
Diversified Drilling Corporation suggested the use of a positive-displacement down-hole
pump to clear the obstruction within the annulus. This method was successful in washing
and clearing the sediments from a portion of the annulus to a depth of 750 feet bpl.
However, difficulties were encountered at a depth of 755 feet bpl when efforts were made
to move the mud pump up the annulus. Sediments from the overlying formations or the
unwashed sections (550 to 755 feet bpl) of the annulus apparently caved onto the down-
hole mud pump, causing it to bind within the annulus. Several attempts were made to
circulate drilling mud through the mud pump to lift the sediments and circulate the debris
back to surface. These efforts were unsuccessful and the down-hole mud pump and 2-inch
diameter steel tubing could not be moved in either direction. During the course of
circulating drilling mud and pulling on the steel tubing, the tubing separated at
approximately 550 feet bpl. Diversified Drilling Corporation determined that retrieval of

8
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these items would not be possible due to the weight of overlying sediments presently atop
the down-hole mud pump and instability of the annulus within the 550 and 750 feet bpl
mterval.

Diversified Drilling Corporation suggested that the pump and steel tubing be
abandoned in place, since the probability of retrieving these items was relatively low and
additional efforts to retrieve them increased the risk of additional clogging of the annulus.
The SFWMD staff agreed with Diversified Drilling Corporation that additional retrieval
efforts were unlikely to be successful and unreasonable because retrieval effort could
cause more borchole collapse. In addition, it was the SFWMD’s opinion that the
uncemented annulus would be located within the relatively impermeable sediments of the
Hawthorn Group, which would provide a natural seal. Specifically, the clay that squeezed
into the annulus from 550 to 850 feet bpl should provide an adequate seal to prevent
upward migration of water stored should this well be repermitted in the future as a
functional ASR well. A letter was sent to FDEP concerning this matter and concurrence
was gained shortly thereafter.

Cementing operations resumed on March 1, 2000. The second stage of grouting,
via the tremie method, was performed by setting a 2 1/8-inch tremie pipe in the annulus at
535 feet bpl. A volume of 510 ft* of ASTM C-150 Type II neat cement was then pumped
into the annulus. A temperature survey was conducted seven hours after the completion of
cementing operations. This survey was used to identify the top of the cement within the
annulus installed during the second grout stage. A significant shift in the temperature
gradient log and corresponding deflection in the temperature differential log occurred at
240 feet bpl (Appendix C, Figure C-6). A hard tag was then conducted on March 2,
2000, using tremie pipe to verify the top of the second cement stage at 245 feet bpl. The
tremie pipe was then set at 224 feet bpl to begin pumping the third stage of cement. A
volume of 882 ft* of ASTM C-150 Type II neat cement was then pumped into the annulus
to bring cement levels to surface, completing grouting operations for the 24-inch diameter
production casing.

A pressure test, witnessed by a FDEP representative, on the 24-inch diameter
production casing was successfully completed on March 9, 2000. The wellhead was
sealed at the surface with a temporary header to facilitate the test. Next, the well was filled
with water and pressurized to approximately 100-psi with a high pressure pump. During
the course of the 60-minute pressure test, the total pressure within the 24-inch diameter
casing decreased 0.1 psi, representing a 0.1 percent decline - well within the test tolerance
limit of +/- 5 percent (Table 2).

However, during the pressure test, the on-site FDEP representative identified a
discrepancy concerning the pressure gauge’s certification dates. The date of calibration on
the pressure gauge was January 11, 2000, whereas the certificate itself was dated January
13, 2000. A written statement from the testing facility was faxed to the FDEP on March
14, 2000, describing the reason for the date discrepancy. The testing facility’s description
was sufficient to resolve this issue.
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Table 2. Official Pressure Test on 24-Inch Casing String for Well EXW-12

Elapsed | Pressure | Delta
Time Time Reading | Pressure
Date {hour} | (minute) {psi) {psi) Remarks

03/09/00 13:38 0 101.0 0.0 Start of Pressure Test

03/09/00 13:43 5 101.0 0.0

03/09/00 13:48 10 100.9 0.1

03/09/00 13:53 15 100.9 0.1

03/09/00 13:58 20 100.9 0.1

03/09/00 14:03 25 100.9 0.1

03/09/00 14:08 30 100.9 0.1

03/09/00 14:13 35 100.9 0.1

03/09/00 14:18 40 100.9 0.1

03/09/00 14:23 45 100.9 0.1

03/09/00 14:28 50 100.9 0.1

03/09/00 14:33 55 100.9 0.1

03/09/00 14:38 60 100.9 0.1 End of Pressure Test - Total Pressure Change 0.1psi

a. Recorded by Ed Rectenwald, SFWMD, and witnessed by Paul F. Linton (Engineer of Record),
SFWMD, and Heidi Vandor, FDEP.

A cement bond log was conducted on March 10, 2000, to evaluate the bond quality
between the annular cement and the 24-inch diameter production casing string. The
recorded amplitude curve for this logging run infers that the 24-inch diameter casing is
supported (cement and/or squeezed clays) with no discernible voids within the annular
space (Appendix C, Figure C-7).

The rig and site were then prepared for reverse-air drilling procedures via open
circulation. On March 22, 2000, Diversified Drilling Corporation began to drill out the
cement plug from the base of the final casing string with a nominal 22-inch diameter bit.
They completed drilling through the cement plug (a result of pressure grouting) on March
28, 2000. Then, they tripped back in with a nominal 10-inch bit and began to drill-out the
temporary backfill material (3/8-inch diameter crushed limestone) from the original pilot
hole via the open circulation, reverse-air technique. The pilot hole was redrilled to its
original total depth of 1,225 feet bpl on March 29, 2000.

The production interval (1,015 to 1,225 feet bpl) was then developed by reverse-
air and natural flow techniques on March 30, 2000. The formation water was diverted
through a series of 7,500-gallon settling tanks, then it was discharged into the Hillsboro
Canal via a 12-inch diameter polyvinyl chloride (PVC) pipe equipped with a silt screen to
minimize particulate matter being discharged. An in-line flowmeter was installed along
the 12-inch discharge line to measure flow rates and total discharge volumes produced
during well development of EXW-1. SFWMD personnel collected water quality data
(three times daily) from the Hillsboro Canal during discharges produced from the
exploratory well to comply with FDEP-issued National Pollutant Discharge Elimination
System (NPDES) permit requirements. Sondes were used to collect temperature, pH,
specific conductance, dissolved oxvgen, and turbidity data during the discharges. These
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sondes were deployed 100 meters upstream from the discharge, at the point of discharge,
and 800 meters downstream from the discharge. Water quality data were recorded prior to,
during, and after discharging formation waters into the canal.

Geophysical surveys were conducted on March 31, 2000, to determine in situ
borehole conditions prior to conducting packer tests. The nominal 10-inch pilot hole
(1,015 to 1,225 feet bpl) logging suite consisted of the following: x-y caliper, natural
gamma, SP, dual induction/laterolog combination, temperature, fluid resistivity, flowmeter
(static and dynamic runs), and a borehole video survey. The logs are presented in
Appendix C, Figure C-8 The borchole video survey was unsuccessful due to high
particulate content within the fluid column but reran once the well was successfully
developed.

Using the information provided by the geophysical logs and well cuttings,
straddle-packer test intervals were selected. The first of two tests began on April 5, 2000
to a depth of 1,160 - 1,225, the second packer test was conducted on April 10, 2000 to a
depth of 1,015 to 1,225 feet bpl. The purpose of these tests was to characterize the water
quality and production capacities of specific intervals within the larger open hole interval
(1,015 to 1,225 feet bpl). The set of two packer tests was completed on April 10, 2000 (see
the Packer Tests section of this report for a description of the methods and a summary of
the results).

Following the completion of packer testing operations, the pilot hole was reamed
from 1,015 to 1,225 feet bpl via the reverse method using a nominal 22-inch diameter drill
bit on April 12, 2000. The open hole section (1,015 to 1,225 feet bpl) was then developed
using both reverse air and natural flow techniques through April 26, 2000. Geophysical
surveys were conducted in the nominal 22-inch diameter open hole section of EXW-1 on
April 27, 2000. The geophysical logging suite consisted of the following logs: x-v caliper,
natural gamma, temperature, fluid resistivity, and a flow meter including both static and
dynamic runs (Appendix C, Figure C-9).

On May 25, 2000, Diversified Drilling Corporation began well development of
EXW-1 before starting a high flow rate step-drawdown test. The well was developed using
a turbine pump with pump rates varying from 2,500 to 3,500 gallons per minute (gpm).
The step-drawdown test was initiated after well development ceased and water levels
within EXW-1 were allowed to recover to ambient conditions and stabilize. The step-
drawdown test was initiated by pumping EXW-1 at successive increments of 500 gpm,
ranging between 1,000 gpm to 3,000 gpm. The step-drawdown test vielded a specific
capacity of 25.5 gpm per foot of drawdown (gpm/ft-dd) at a pump rate of 3,500 gpm (see
the Step-Drawdown Tests section of this report for further details). The specific capacity
results indicate that the production capacity of EXW-1 would not be sufficient to meet the
lower threshold limits of 40 to 50 gpm/ft-dd at an anticipated withdrawal/injection rate of
3,500 gpm or 5 million gallons per day (mgd).

Based on the insufficient specific yields measured during the first step-drawdown
test, well acidization of EXW-1 was conducted by HydroChem Industrial Services. On
June 2, 2000, HydroChem rigged up to the acid line on the wellhead of EXW-1 and
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Diversified Drilling Corporation prepared to pump the necessary volume of water. The
open borehole section of EXW-1 was then acidified with 5,000 gallons of sulfuric acid (36
percent) without incident. All pumping associated with well acidization was completed on
June 2, 2000. At no time during well acidization were positive pressure increases recorded
at the wellhead. The acid was developed out by flushing it with fresh water from June 3-4,
2000, and neutralized with soda ash prior to surface water discharge in compliance with
NPDES permit requirements.

A second step-drawdown test was then conducted on June 16, 2000. During the
second step-drawdown test, EXW-1 was pumped at successive increments of 800 gpm,
ranging between 2,000 gpm and 5,200 gpm. The results from step-drawdown test indicate
that the production capacity of EXW-1 doubled to 50 gpm/ft-dd as a result of the well
acidization. See the Step-Drawdown Tests section of this report for a description of the
methods and summary of results.

After the second test, well construction was completed by removing the turbine
pump and installing the permanent wellhead on EXW-1. Figure 3 presents a construction
schematic of the completed EXW-1. A summary of well construction and testing activities
associated with EXW-1 is imncluded in Table 3.

After construction was completed, EXW-1 was surveyed relative to permanent
reference points by a Florida registered land surveyor, and located on a site plan map by
latitude and longitude, and recorded in the public record (Appendix D). EXW-1 was left
idle until a planned 72-hour APT could be conducted at the site.

HYDROGEOLOGIC FRAMEWORK

Two major aquifer systems underlie this site: the Surficial Aquifer System (SAS),
the intermediate confining unit, and the Floridan Aquifer System (FAS) with the FAS
being the focus of this test well program. These aquifer systems are composed of multiple,
discrete aquifers separated by low permeable “confining” units that occur throughout the
Tertiary/Quaternary aged sequence. Figure 4 shows a hydrogeologic section underlying
the Western Hillsboro site.

Surficial Aquifer System

The SAS extends from land surface (top of the water table) to a depth of 205 feet
bpl. It consists of Holocene and Pliocene-Pleistocene aged sediments. The
undifferentiated Holocene sediments occur from land surface to a depth of 10 feet bpl, and
consist of unconsolidated orange to light gray, very fine to coarse grained quartz sands and
shell fragments within a calcilutite matrix. The sediments from 10 feet to 110 feet in depth
are composed primarily of yellowish gray, moderately indurated calcareous sandstone
with intermittent shell beds 5 to 10 feet thick. A change in lithology to a vellowish-gray,
moderately to well indurated biogenic limestone occurs below 110 feet bpl and continues
to a depth of 205 feet bpl, this may be the Tamiami Formation. Low permeable,
arenaceous calcilutite at 205 feet bpl forms the base of the SAS at this site. A significant
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Table 3. Construction and Testing Activities Associated with EXVW-1

Date

Description of Activities

111598

Project initiated (Notice to Proceed)

11/20/99

Set up rig over EXW-1 and installed 4 pad monitor wells

12/09/99

Installed surface casing (55 ft; 42-inch diameter steel) at EXWW-1

12110/98

Drilled 10-inch diameter pilot hole to 210 feet bpl

12/11/99

Conducted geophysical logging of EXW-1 pilot hole to 210 feet bpl

12112/99

Reamed pilot hole and installed 36-inch diameter steel casing to 205 feet bpl

01/06/00

Drilled 10-inch diameter pilot hole from 205 to 1,225 feet bpl

01/06/00

Conducted geophysical logging of EXW-1 pilot hole to 1,225 feet bpl

01/10/00

Temporarily backfilled pilot hole to 1,000 feet bpl with crushed limestone

01/28/00

Reamed pilot hole with 35-inch diameter bit to 1,015 feet bpl

01/28/00

Conducted geophysical logging of EXW-1 pilot hole to 1,015 feet bpl

01/30/00

Installed 24-inch diameter steel production casing to 1,015 feet bpl

01/30/00

Pressured grout - 850 bags at 94 pounds per bag neat cement

01/30/00

Ran temperature survey to verify top of cement at 850 feet bpl

03/01/00

Second stage of grouting completed

03/01/00

Ran temperature survey to verify top of cement at 240 feet bpl

03/01/00

Third stage of grouting completed to pad level

03/08/00

Conducted 100-psi pressure test of 24-inch diameter production casing

03/10/00

Ran cement bond log of the 24-inch diameter production casing

03/22/00

Drilled out cement plug (as a result of pressure grouting) within 24-inch diameter casing by reverse air method

03/29/00

Drilled out backfill with 10-inch diameter bit by reverse-air method to 1,225 feet bpl

03/30/00

Developed open hole interval by the reverse-air and natural flow techniques

03/31/00

Conducted geophysical logging of EXW-1 pilot hole to 1,225 feet bpl

04/05/00

Packer test was conducted from 1,160 to 1,225 feet bpl

04/10/00

Packer test was conducted from 1,015 to 1,150 feet bpl

04/12/00

Pilot hole was reamed with a 22-inch diameter drill bit

04/26/00

Developed open hole interval by the reverse air and natural flow techniques

04/27/00

Conducted geophysical logging of EXW-1 pilot hole to 1,225 feet bpl

05/25/00

Well development via a turbine pump between 2,500 to 3,000 gpm

05/25/00

Step drawdown test conducted at successive increments of 500 gpm, ranging between 1,000 and 3,000 gpm

06/02/00

Well acidization was conducted to the open hole section of EXW-1 using 5,000 gal. of sulfuric acid (36%)

06/03/00

EXW-1 was developed out by flushing it with fresh water

06/16/00

Step drawdown test conducted at successive increments of 800 gpm, ranging between 2,000 and 5,200 gpm

1MASH0

A 60-hour constant-rate discharge (3,050-gpm) test was conducted on an interval from 1,015 to 1,225 feet bpl
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of this interval with values of approximately 2 barnes per ¢lectron (b/¢). Both the irregular
shape of the x-y caliper trace and borehole diameter exceeding the bit size (nominal 10-
inch) indicates a poorly consolidated interval. Qualitatively, the resistivity profile of the
induction log also suggests a porous horizon whereby the medium resistivity curve
(RILM) reads near the shallow resistivity curve (RLL3) as a result of drilling mud
invading the porous sediments (see Appendix C, Figure C-3).

A change in lithology occurs below 485 feet bpl, which is identified by both a
decrease in sonic travel times and natural gamma radiation (Arcadia Formation?). The
interval from 485 to 915 feet bpl is composed of poorly indurated mudstones to
wackestones. Thin, intermittent, high porosity, moderately indurated, carbonate units are
identified by the sonic log from 485 to 915 feet bpl. These produce an irregular, spiked
sonic trace with average sonic travel times of approximately 110 usec/ft (see Appendix C,
Figure C-3). The photoelectric log values from PBF-10 within this interval range between
3 and 4 b/e indicating a mixed carbonate lithology including a minor silt/sand component
(Hallenburg, 1998). The natural gamma log below 485 feet bpl produces thin, intermittent,
high gamma radiation peaks, associated primarily with intervals of high phosphate sand/
silt content. The sediments from 915 feet to 985 feet in depth are composed of yellowish
to greenish gray, moderately indurated wackestone containing 25 to 35 percent
nonindurated carbonate mud. These low permeable units form the lower boundary of the
intermediate confining unit.

Floridan Aquifer System

The FAS consists of a series of Tertiary aged limestones and dolostones. The
system includes permeable sediments of the lower Arcadia Formation, Suwannee
Limestone, Ocala Limestone, Avon Park Formation, and the Oldsmar Formation. The
Paleocene age Cedar Keys Formation with evaporitic gypsum and anhydrite forms the
lower boundary of the FAS (Miller, 1986).

The top of the FAS, as defined by the Southeastern Geological Society Ad Hoc
Committee on Florida Hydrostratigraphic Unit Definition (1986), coincides with the top
of a vertically continuous permeable carbonate sequence. The Upper Floridan aquifer
consists of thin, high permeable water bearing horizons interspersed within thick, low
permeable units of early Miocene to middle Eocene aged sediments, including the
Suwannee Limestone, Ocala Limestone, and the Avon Park Formation. At this site, the top
of'the FAS occurs at a depth of 985 feet bpl, which coincides with the basal Hawthorn unit
(Reese and Memberg, 2000), part of the of the Arcadia Formation.

The lithology from 985 to 1,010 feet bpl is composed primarily of moderately
indurated wackestones and packstones containing approximately 15-50 percent shell
fragments and 10-15 percent quartz and phosphatic sands and silts. The sonic, induction,
and caliper logs all indicate a competent, low porosity unit at 1,010 feet that continues to
1,025 feet bpl. The sonic travel time decreases to 90 Usec/ft, resistivity increases to 70
ohm-meter (ohm-m), and the caliper log indicates a relatively gauged borehole (i.e.,
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similar to the diameter of the drill bit) that corresponds to a well-indurated yellowish-gray
packstone unit.

Sediments from 1,025 to 1,070 feet bpl consist of vellowish gray, moderately
indurated wackestones interspersed with thin fine-grained calcitic sandstones. Sonic-
derived porosity values based on a limestone matrix (47.6 usec/ft transit time) through this
interval range between 40-45 percent. A change in lithology occurs at 1,070 feet bpl from
a yellowish-gray, phosphatic wackestone to light-gray, clean, moderately indurated
wackestone-packstone. This change at 1,070 feet bpl causes an attenuation of natural
gamma activity, a slight increase in sonic travel times, and an enlarged borehole with
increase water flow. These changes at 1,070 feet bpl may represent a flow zone that occurs
near the top of a lithologic contact.

The light-gray moderately indurated wackestones and packestones continue from
1,070 feet to 1,170 feet bpl. Minor water production is identified by a deflection in the
temperature log at 1,140 feet bpl. A light orange to yellowish gray, moderately to well
indurated packstone unit is encountered from 1,170 to 1,205 feet bpl. A minor lost
circulation interval was present at 1,205 feet bpl, necessitating the use of thinned mud to
prevent additional mud loss by reducing the weight of the mud column. This resulted in no
drill cutting returns at the surface. This continued to the total depth of the well, which was
1,225 feet bpl.

The fluid type logs (e.g., flow, temperature) indicate good production from flow
zones between 1,050 and 1,170 feet bpl and 1,190 to 1,210 feet bpl. Below 1,210 feet bpl,
the productive capacity is limited (as indicated by the fluid-type logs) suggesting lower
permeable units near the base of the proposed storage horizon. Review of previous data
from the FAS monitor well (PBF-10), located approximately 330 feet to the west of EX'W-
1, shows consistent lithologic and geophysical trends with depth indicating lower
permeable sediments. The lower permeable sediments at 1,225 feet bpl marked the base of
the production interval of EXW-1.

HYDROGEOLOGIC TESTING

Specific information was collected during the drilling program to determine the
lithologic, hydraulic, and water quality characteristics of the FAS at the Western Hillsboro
site. These data were to be used to design both the FAS monitor and exploratory wells for
use in a site-specific aquifer test and for a long-term water level and water quality
monitoring program.

Formation Sampling

During the drilling of the pilot hole, geologic formation samples (well cuttings)
were collected, washed, and described on-site using the Dunham classification scheme
(Dunham, 1962). Formation samples were collected continuously and separated based on
their dominant lithologic or textural characteristics, and, to a lesser extent, color. If a
massively bedded unit was encountered, composite samples were taken at 5-foot intervals.
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The representative formation samples were split into two sets and distributed to the
SFWMD and the Florida Geological Survey (FGS).

The lithostratigraphic column shown in Figure S was constructed using the
SFWMD’s on-site drilling log for EXW-1 and PBF-10. A copy of the SFWMD’s
lithologic descriptions for well EXW-1 is provided in Appendix E.

Geophysical Logging

Geophysical logs were conducted in the pilot hole after each stage of drilling and
before reaming of the borehole for casing installations. These logs were conducted to
provide a continuous record of the physical properties of the subsurface formations and
their contained fluids. These logs were later used to assist in the interpretation of
lithology; to provide estimates of permeability, porosity, bulk density, and resistivity of the
aquifer; and to determine the salinity of the groundwater using Archie's equation (Archie,
1942). In addition, the extent and degree of confinement of confining intervals can be
discerned from the individual logs. The geophysical logs also provided data to determine
the desired casing setting depths on the exploratory well. A cement bond log was
conducted on the 24-diameter production casing for EXW-1 to assess the quality of the
cement sheath as a result of grouting operations.

All geophysical log data were downloaded directly from the on-site logging
processor in log American Standard Code for Information Interchange (ASCII) version
1.2 or 2.0 format. The geophysical log traces from log runs 1 through 9 for well EXW-1
are presented in Appendix C. The original geophysical logs and video surveys are
archived and available for review at SFWMD's headquarters in West Palm Beach, Florida.
A summary of the geophysical logging program conducted at this site is listed in Table 4.

Water Quality Data

Upon completion of well construction of EXW-1, background water quality
samples were collected. The samples were analyzed to determine basic water quality
characteristics (temperature, pH, and specific conductance) as well as primary and
secondary drinking water standards (Chapter 62-350, Florida Administrative Code
[F.A.C.]) and minimum criteria parameters (Chapter 62-520, F A.C.).

On November 30, 2000, EXW-1 was purged until three borehole volumes were
evacuated, or until field parameters of samples collected from the discharge pipe had
stabilized. A limit of +/-5 percent variation in consecutive field parameter readings was
used to determine chemical stability. The flow of water from the discharge point was
adjusted to minimize the aeration and disturbance of the samples. Unfiltered and filtered
samples were collected directly from the discharge point by SFWMD staff into a clean
plastic bucket. An equipment blank was obtained prior to sampling to qualify sampling
procedures. A Teflon bailer was then placed on a bailer stand where the sample bottles
were filled slowly to minimize acration. Replicate samples were collected from
consecutive bailers (SFWMD, 1999).
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Table 4. Summary of the Geophysical Logging Program for EXVW-1

&
et
=
8
©
E|l%|5 ‘E‘ ©
ElS3|s o T =
s |0 |© - | S| |8
olelg| |8|E|5|2
Logged |5 |5 |S ||, || |2|E|q
. . o -
Run Logging Elevation | Interval |2 |3 |5 |5 |E | E‘ 2le|8
Number| Date Company |{ft NGVD)?| (feet bpl) SI21&|3|8 u—? @ u—:_’ 815
1 12/10/99 | MV Geophysical 12.86 0-208 X | x| x| x
2 12/11/99 | MV Geophysical 12.86 0-210 X | x
3 01/06/00 | MV Geophysical 12.86 2101225 | x [ x | x | x | x
4 01/28/00 | MV Geophysical 12.86 2071015 | x | x
5 01/30/00 | MV Geophysical 12.86 0-983 X X
6 03/01/00 | MV Geophysical 12.86 0-701 X X
7 03/10/00 | MV Geophysical 12.86 0-983 X
8 03/31/00 | MV Geophysical 12.86 0-1,229 X | x| x| x X X | X X
9 04/27/00 | MV Geophysical 12.86 900-1,225 | x | x X X | X

a. ft NGVD = feet National Geodetic Vertical Datum, 1929

Once the samples were collected, the bottles were preserved, if necessary, and
immediately placed on ice in a closed container and transported to the SFWMD’s water
quality laboratory. The samples were then shipped to a laboratory operated by ELAB, Inc.
located in Ormond Beach, Florida. The samples were analyzed for primary and secondary
drinking water standards and minimum criteria parameters using United States
Environmental Protection Agency (USEPA) and/or Standard Method procedures. The
results of these analyses are presented in Appendix F.

Packer Tests

A preliminary packer test on an open hole interval 1,160 to 1,225 feet bpl was
successfully completed on April 5, 2000. A single packer with an open port at its base was
set at 1,160 feet bpl. The single packer was connected to nonperforated, 4-inch inner
diameter drill pipe that extended back to land surface. A 15-horsepower submersible
pump was installed within the standpipe at 137 feet bpl. A 100-psi pressure transducer was
set to 110 feet bpl and then connected to an electronic data recorder (Hermit 3000 data
logger) to measure water-level changes during testing operations. The pressure transducer
readings within the standpipe and water quality parameters (temperature, pH, and specific
conductance) of the purged formation water were monitored for stability. These parameters
were used to determine the quality of isolation of the test interval. The drawdown and
recovery phases of the formal packer test on the 1,160 to 1,225 foot interval were
successfully completed on April 6, 2000.
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The results of the drawdown test indicated good production, with a specific
capacity (SC) of 22.6 gpm/ft-dd. The specific capacity was calculated using Equation 1.

SC = Q/Drawdown 1
SC =95 gpm/(12.3 feet - 8.1 feet)
SC =22.6 gpm/ft-dd

where

SC = Specific capacity

Q = Pumping rate in gpm as measured by an in-line flowmeter
Drawdown = Aquifer head loss in feet, which is the measured drawdown

minus the pipe friction losses. The frictional loss coefficient
was 0.70 feet per 100 feet of pipe for a 4-inch inside diameter
pipe with a flow rate of 95 gpm (Appendix 13.K., Driscoll,
1989). The pipe extended to 1,160 feet bpl resulting in a pipe
frictional loss of 8.1 feet.

The productive nature of this interval enabled it to respond almost instantaneously
to the limited applied pumping stress. The rapid reduction or addition of water within the
standpipe, caused by the starting or stopping of pumping, induced a pressure wave into the
formation. The response to this pressure wave as seen in the drawdown and recovery
semi-log plots labeled PBF13-PT1D and PBF13-PT1R, respectively, masks its true
drawdown and recovery responses. Therefore, no formal curve matching techniques were
used to determine the transmissivity of this interval. These time series plots are provided
in Appendix G, Figure G-1 and G-2.

Shortly before the end of the drawdown phase for Packer Test 1, a composite water
sample was taken from the discharge point and field water quality parameters were
measured. The results were as follows: temperature was 23.91 degrees Celsius (°C);
specific conductance was 4,600 micromhos per centimeter (Umhos/cm); and pH was 7.57
standard units (s.u.). The composite water samples were submitted to the SFWMD’s
Water Quality Laboratory for major cation/anion/total dissolved solids (TDS) analysis.
The analytical results are present in Table S.

Table 5. Packer Test Water Quality Data from the Western Hillshoro Site

Cations (mglL)b Anions (mg/L)® Field Parameters
Depth Specific
Interval |Sample Alkalinity Conductivity|Temp| pH
Identifier?| (feet bpl) | Date | Na* |K*|cCa?*|Mg?*| CI' |asCaCO4|S0,%|TDS|(umhosicm)| (°C) |(s.u.)
EX0W-1PT#2(1,015-1,150(04/10/00| 1,228.1|145.8| 157.7[ 182.3(2,336.3 131.6] 734.0[5,110 8,223| 23.82| 7.52
EXW-1PT#1(1,160-1,225(04/05/00( 722.6|30.9] 103.2( 117.1|1,287.6 125.0] 397.9|2,932 4,8000 23.91| 7.57

a. PT = packer test
b. mg/L = milligram per Liter; Na = sodium; K = potassium; Ca = calcium, Mg = magnesium
c. Cl = chloride; CaCO4 = calcium carbonate; SO, = sulfate, TDS = total dissolved sclids
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Upon completion of the first packer test, Diversified Drilling Corporation tripped
the packer assembly out of the hole and reconfigured it for the second test. On April 7,
2000, Diversified Drilling Corporation installed the newly configured packer assembly
and reinflated the single packer set at 1,150 feet bpl. The packer assembly consisted of 20
feet of slotted 4-inch inner diameter pipe connected to an 8 1/4-inch diameter packer. The
remaining portion of drill stem that extended back to land surface consisted of
nonperforated, 4-inch inner diameter drill pipe. A 15-horsepower submersible pump was
installed within the standpipe at a depth of 100 feet bpl. A 100-psi pressure transducer was
set to 90 feet bpl and then connected to an Hermit 3000 data logger, an electronic data
recorder, to measure water level changes during testing operations. The 24-inch diameter
steel casing set at 1,015 feet bpl formed the upper limit of the test interval. A preliminary
test on the 1,015 to 1,150 foot bpl interval began the afternoon of April 7, 2000. The
pressure transducer readings within the standpipe and water quality parameters
(temperature, pH, and specific conductance) of the purged formation water were again
monitored for stability. However, water quality indicators would not stabilize during the
mitial drawdown/pumping phase. A decision was made to stop the preliminary test and
allow Diversified Drilling Corporation time to develop this interval over the weekend and
begin preliminary testing on Monday, April 10, 2000.

Both the drawdown and recovery phases of the preliminary test were successfully
completed during the afternoon of April 10, 2000. The water quality parameters and water
levels in the standpipe stabilized during the initial pumping phase. Pumping ceased and
water levels were allowed to recover to static conditions. The formal packer test was
successfully completed on the same day. Drawdown data indicate relatively good
production from the interval tested, vielding a specific capacity of 10.9 gpm/feet-
drawdown. The SC was calculated using the following method:

SC = Q/Drawdown 1
SC =105 gpm/(18.0 feet - 8.4 feet)
SC=10.9 gpm/ft-dd

where

SC = Specific capacity

Q = Pumping rate in gpm as measured by an in-line flowmeter
Drawdown = Aquifer head loss in feet, which is measured drawdown minus

the pipe friction losses. The friction loss coefficient is 0.73 feet
per 100 feet of pipe for a 4-inch inside diameter pipe with a
flow rate of 105 gpm (Appendix 13.K., Driscoll, 1989). The
pipe extended to 1,150 feet bpl, resulting in a pipe frictional
loss of 8.4 feet.

The productive nature of this interval also enabled it to respond almost
instantaneously to a limited applied pumping stress. The rapid reduction or addition of
water within the standpipe, caused by the starting or stopping of pumping, induced a
pressure wave into the formation. The response to this pressure wave as seen in the
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drawdown and recovery semi-log plots (Figures G-3 and G-4 in Appendix G) masks its
true drawdown and recovery responses. Therefore, no formal curve matching techniques
were used to determine the transmissivity of this interval.

Shortly before the end of the drawdown phase for Packer Test 2, a composite water
sample was taken from the discharge point and ficld parameters measured. The field
determined water quality results are as follows: temperature, 23.82°C; specific
conductance, 8,223 umhos/cm; and pH 7.52 s.u. The composite samples were submitted
to the SFWMD’s Water Quality Laboratory for major cation/anion/TDS analysis. The
analytical results are reported in Table S.

Step-Drawdown Tests

On May 25, 2000, Diversified Drilling Corporation began well development of
EXW-1 before starting a high volume step-drawdown test. The well was developed via a
turbine pump with pump rates varied between 2,500 to 3,000 gpm. The step-drawdown
test was initiated after well development ceased and water levels within EXW-1 were
allowed to recover to ambient conditions. The step-drawdown test was initiated by
pumping EXW-1 at successive increments of 500 gpm, ranging between 1,000 gpm to

3,500 gpm. The specific capacity results of the first step-drawdown test are shown on
Figure 6.
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Figure 6. Results from Step-Drawdown Test No. 1 for EXW-1

Based on drawdowns and elevation of the pump and length of drop pipe within
EXW-1, the higher pump rates (3,500 to 4,000 gpm) could not be achieved. However, the
specific capacity results at the slightly lower pump rates indicate that the production
capacity of EXW-1 would not be sufficient to meet the lower threshold limits of 40 to 50
gpm per foot of drawdown at an anticipated withdrawal/injection rate of 3,500 gpm or
5 mgd. Based on the unfavorable yields from the step-drawdown test, well acidization of
EXW-1 was conducted by HydroChem Industrial Services of Jacksonville, Florida.
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Following well acidization, a second step-drawdown test was then conducted on
June 16, 2000. During the second step-drawdown test, EXW-1 was pumped at successive
increments of 800 gpm, ranging between 2,000 gpm and 5,200 gpm. The results from the
second step-drawdown test (Figure 7) indicate that the production capacity of EXW-1
doubled to approximately 50 gpm/ft-dd as a result of the well acidization. After the test,
well construction was completed and the well was left idle until conditions were suitable
to conduct a large-scale aquifer performance test.

70

65 | A 6540
60 |
55 |
50 |

45 |

40 |

Specific Capacity (gpm/ft-dd)

KU

30 . . .
1,200 2,000 2,800 3,600 4,400 5,200 6,000

Pum p Rate (gpm)

Figure 7. Results from Step-Drawdown Test No. 2 for EXW-1

Aquifer Performance Test

An APT was conducted to determine the hydraulic performance of a proposed
ASR horizon (1,015 to 1,225 feet bpl) within the upper Floridan aquifer at the Western
Hillsboro site. The principle factors of aquifer performance, such as transmissivity and
storage coefficients, can be calculated from the drawdown and/or recovery data obtained
from the proximal monitor well, PBF-10R, completed in the same interval. If the aquifer
tested is semiconfined, the hydraulic parameter of leakance of the semipervious layer(s)
can also be determined.

A 60-hour constant-rate discharge (3,050-gpm) test was conducted on an interval
from 1,015 to 1,225 feet bpl. Figure 8 shows the well configuration of the FAS monitor
wells (PBF-10R, PBF-11, PBF-12, and EXW-1) used in the APT. The 60-hour drawdown
phase was followed by a 72-hour recovery period, during which water levels were allowed
to return to background condition.

A vertical turbine pump was positioned atop the test-production well on November
15, 2000, with 12-inch diameter intake pipe installed to 145 feet below top of casing. This
depth was chosen based on preliminary data that indicated low to moderate drawdowns
would occur. The wellhead was reinstalled with appurtenances consisting of a shut-off
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Figure 8. Well Configuration of the Aquifer Performance Test

valve, discharge pressure gauge, and a wellhead pressure gauge. A 16-inch diameter PVC
discharge line was connected to the wellhead. A 16-inch diameter circular orifice weir
with a 12-inch diameter orifice plate was used to measure discharge rates during pumping,
verified by an in-line flowmeter. A pressure transducer was installed on the orifice weir to
record discharge rates during the pump test at 2-minute intervals. Additional pressure
transducers were installed on/in both the test-production (EXW-1) and monitor wells
(PBF-10R, PBF-11, and PBF-12) and connected to a Hermit 3000 (Insitu, Inc) data logger
via electronic cables. The transducers and data logger were used to measure and record
water level changes at predetermined intervals during testing operations.

On November 15, 2000, a specific-capacity test was conducted to determine an
appropriate pumping rate for the planned 72-hour drawdown test. Once completed, water
levels were allowed to recover to static conditions. Later that day, the drawdown phase of
the APT started by initiating pumping of EXW-1, located 330 feet east of the FAS monitor
wells. The pumping rate was 3,050 gpm. During the drawdown phase, water levels and
pump rates were continuously measured and recorded by the installed electronic
instruments. Pumping continued uninterrupted for the next 60 hours, completing the
drawdown phase on November 18, 2000. The drawdown phase of the APT was limited to
60 hours instead of the planned 72 hours. This was a result of elevated specific
conductance of the surface water within the Hillsboro Canal; 800 meters downstream
from the point of formation water discharges. The NPDES permit stipulated specific
conductance within the Hillsboro Canal could not exceed 1,250 pmhos or 50 percent
above background at the edge of an 800-meter mixing zone. Within 60 hours after
pumping began, specific conductance increased to the specified limit, requiring the
premature ending of the pumping portion of the test.
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Semi-log plots of the drawdown data for both the test production well (EXW-1)
and corresponding monitor well (PRB-10R) are shown in Figure9. Maximum
drawdowns in EXW-1 and PBF-10R were 79.8 feet (34.5 psi) and 28.9 feet (12.5 psi),
respectively.
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Figure 9. Time Series Plot of Aquifer Performance Test Drawdown Data from Wells EXWV-1
and PBF-10R (1,015 to 1,225 feet bpl)

Time series plots of water level changes during the drawdown phase for the other
two FAS monitor zones (PBF-11 and PBF-12) and barometric pressure data are included
in Figure 10. The maximum water level change in PBF-11 during pumping was recorded
at -1.3 feet (-0.6 psi) with PBF-12 water level fluctuations attributed to tidal loading and
changes in atmospheric pressure (i.e., barometric effect).

Discharge data from the 16-inch diameter, circular orifice weir acquired during the
pumping phase of the APT are shown in Figure 11. Figure 11 shows minor fluctuations in
the pump rate (less than +/-5 percent) during the course of the APT. These fluctuation
were small enough to be inconsequential to the overall test results.

After approximately 24-hours of pumping, samples were taken from the discharge
pipe for major cation/anion analyses. Before groundwater sampling, the field parameters
of samples collected from the discharge pipe had stabilized. A limit of +/-5 percent
variation in consecutive field parameter readings was used to determine chemical stability.
Unfiltered and filtered samples were collected directly from the discharge point into a
Teflon bailer. The bailer was then placed on a bailer stand where the sample bottles were
filled slowly to minimize aeration. Duplicate samples were collected by sampling from
consecutive bailers. Sample splits were collected from the same bailer.
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Figure 10. Time Series Plot of Aquifer Performance Test Water Level Data from the Lower
Monitor Zones of Wells PBF-11 and PBF-12 during the Drawdown Phase of the APT
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Figure 11. Time Series Plot of Aquifer Performance Test Pumping Rate Data for the Circular

Orifice Weir

Once samples were collected, the bottles were preserved and immediately placed
on ice in a closed container and transported to the SFWMD’s water quality laboratory. The
samples were then analyzed for major cation and anions using USEPA and/or Standard
Method procedures (SFWMD, 1999). The results of the cation/anion analyses for EXW-1

are listed in Table 6.
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Table 6. Composite Water Quality Data from the Western Hillsboro Site

Cations (mg/L)? Anions (mg/L)° Field Parameters

Depth Specific
Interval [Sample Alkalinity Conductivity|Temp| pH
Identifier|(feet bpl)| Date | Na* |K*|CaZ*[Mg?*| CI" |asCaCO3|S0427| TDS |(LLmhosicm)| (°C) |(s.u.)

EXW-1 [1015-1225/11/16/00|1,020.0({37.4| 139.0| 143.0(1,812.0 141.2| 560.6|4,064 6,587| 23.78| 7.17|

a. Na = sodium; K = potassium; Ca = calcium, Mg = magnesium
b. CaCOgj = calcium carbonate; SO4 = sulfate, TDS = total dissolved solids

Before pumping stopped, the data loggers were reconfigured to record the
recovery data. The pump was then manually stopped and water levels were allowed to
recover to static condition. The recovery phase of the APT continued for 48 hours, ending
on November 20, 2000. The recovery data for the pumped monitor zone (PBF-10R) is
shown in Figure 12. Water level fluctuations during the recovery period for the lower
monitor intervals (PBF-11 and PBF-12) and barometric pressure are shown in Figure 13.
Electronic copies of the original drawdown, recovery, and manometer data for this APT

are archived and available for review at the SFWMD headquarters in West Palm Beach,
Florida.
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Figure 12. Time Series Plot of Aquifer Performance Test Recovery Data from VWell PBF-10R

Following the 72-hour recovery phase, background water level data was collected
for 7 days (November 21, 2000, to November 27, 2000) from the three monitor FAS
horizons (PBF-10R, PBF-11, and PBF-12) to discem tidal and barometric effects. Time
series plots of background water level data from the three FAS monitor zones and
barometric pressures are included in Figure 14.

A log/log plot of drawdown versus time for PBF-10R is shown in Figure 15. The
shape of the drawdown curve is indicative of a leaky-type aquifer. A leaky (semiconfined)
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Figure 13. Time Series Plot of Aquifer Performance Test Water Level Data from Wells PBF-11
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Figure 14. Time Series Plot of Background Water Levels for Wells PBF-10R, PBF-11, and
PBF-12

aquifer is defined as an aquifer that loses or gains water (depending on the pressure
gradients) through a semiconfining unit (aquitard). If a semiconfining unit is composed of
a thick layer of poorly indurated, high porosity sediments, it may provide water to the
pumping well.

Three different analytical solutions were applied to the drawdown data collected
during the APT to determine transmissivity and the storage coefficient of the proposed
ASR horizon at the Western Hillsboro site. The solutions used were Theis (1935), Hantush
(1960), and Moench (1985). The analytical results from each method are listed in Table 7.
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Table 7. Summary of Analytical Solutions
Transmissivity
Analytical Method (gpd/feet) Storativity B r/BP
Theis, 1935 (Confined) 83,470 9.776 E-05 NA® NA
Hantush, 1960 (Leaky) 60,620 9.776E-05 0.10 NA
Moench, 1985 (Leaky) 75,830 1.147E-04 0.10 0.16

a. [ storage factor
b. r/B = Leakage factor
c. NA = Not applicable

The Hantush (1960) analytical model appears to best represent the hydraulic
conditions present within the upper Floridan aquifer based on the lithologic character of
the overlying and underlying units, water level declines noted in PBF-11, and the resulting
drawdown curve. The Hawthorn Group rests above the production interval, which is
composed of approximately 800 feet of effectively impermeable clay layers interbedded
with low permeable carbonate units. However, a monitor zone located above the test
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interval was not available for monitoring to quantify the contribution from the overlying
confining units. The underlying sediments at this site are composed of highly porous (25
percent to 45 percent) mudstones to wackestones that have the potential to supply
additional water to the pumping well. The proximal FAS monitor well (PBF-11)
completed below the test interval (1,515 to 1,670 feet bpl) was monitored during the APT
to quantify the relative contribution of the underlying semiconfining units. During the
pump test, water levels in PBF-11 declined a maximum of 1.3 feet (-0.6 psi) (Figure 10).
This indicates that the low permeable unit below the production interval of EXW-1 is
semiconfining in nature and additional water may be derived from it and lower units
during pumping. Water level fluctuations in PBF-12 (2,135 to 2,260 feet bpl) during
pumping are attributed to diumal tidal and barometric pressure changes.

Hantush (1960) derived an analytical solution for predicting water level
displacements in response to pumping in a leaky confined aquifer, assuming storage in the
aquitard(s). Other assumptions related to this solution can be found in Hantush (1960).
The production interval in the upper Floridan aquifer from 1,015 to 1,225 feet bpl yielded
a transmissivity value of 60,620 gpd/foot and a storage coefficient of 9.8 x 10~ based on
the Hantush (1960) leaky aquifer model (Table 7).

Pressure Analysis

A three-dimensional, steady state, finite difference model, MODFLOW,
previously developed by SEFWMD for the Lower East Coast Planning Area (encompassing
Miami-Dade, Broward, and Palm Beach counties), was used in a local pressure analysis
(Fairbank, 1999). The horizontal resolution of the model is one square mile with vertical
discretization consisting of nine layers representing the following hydrogeologic units:

» Layer 1 — Surficial Aquifer System (used as an upper boundary)
» Layer 2 — Hawthorn Group (low permeability unit)
» Layer 3 — Upper Floridan aquifer (upper flow zone — Flow Zone 1)

» Layer 4 - Upper Floridan aquifer (interaquifer confining unit)

» Layer 5 - Upper Floridan aquifer (lower flow zone - Flow Zone 2)

» Layer 6 - Middle confining unit of the FAS

» Layer 7 - Lower Floridan aquifer (upper flow zone - Flow Zone 3)

+ Layer 8 - Lower Floridan aquifer (lower permeable units)

» Layer 9 - Lower Floridan aquifer (Boulder Zone - used as a lower boundary)

This model was used to evaluate water level (pressure) changes as a result of
simulating injecting water into EXW-1 (the upper Floridan aquifer) at a rate of 5 mgd. The
results of the steady-state model stimulation are shown in Figure 16.
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Figure 16. Results of Steady-State Model Simulation

The model results show a net increase of approximately 8 feet within the
production interval (1,015 to 1,225 feet bpl - layer 3) in the model cell where the 5-mgd
injection rate is simulated. The pressure changes within all the model layers, under and
above the injection cell are as follows:

Layer 1

Layer 2
Layer 3
Layer 4
Layer 5
Layer 6
Layer 7
Layer 8
Layer 9

Surficial Aquifer System (upper boundary) - negligible to no
simulate effect

Hawthorn Group (low permeability unit) - less than 0.75 feet
Upper Floridan aquifer (upper flow zone - Flow Zone 1) - 7.7 feet
Upper Floridan aquifer (interaquifer confining unit) - 6.5 feet
Upper Floridan aquifer (lower flow zone - Flow Zone 2) - 5.5 feet
Middle confining unit of the FAS - 3.2 feet

Lower Floridan aquifer (upper flow zone - Flow Zone 3) - 0.75 feet
Lower Floridan aquifer (lower permeable units) - less than 0.2 feet

Lower Floridan aquifer (Boulder Zone - used as a lower boundary)
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Based on the simulated head changes in Layer 7, the layer that represents the
interval containing water with TDS concentrations greater than 10,000 milligrams/Liter
(mg/L), continuous long-term injection has a net effect of less than 1 foot. Therefore, the
simulated effects suggest the potential for upconing of poorer quality water is limited. The
simulated distribution for the various layers (hydrogeologic units) do not indicate pressure
increases sufficient to induce horizontal or vertical fracture within the injection horizon or
overlying/underlying confining units. The pressure required to fracture a formation is a
function of the unconfined strength of the material that makes up the aquifer and the
confining pressure (overburden pressure). Given the depth of even the upper formation,
there is considerable confining pressure to resist fracturing. An injection pressure of
greater than 1,015 psi would be necessary to overcome overburden stresses (1 psi per foot
of depth multiplied by 1,015 feet from the top of production horizon at the site) to induce
a horizontal fracture. A pressure of approximately 550 psi (1,000 feet multiplied by 0.55
psi per foot of depth) would be required to initiate a vertical fracture (Howard and Fast,
1970). Based on drawdown data from the 60-hour APT with a pump rate of 3,050 gpm, the
maximum pressure reduction observed was 34.5 psi within the production well (EXW-1).
The pressure reduction during pumping from static in the corresponding monitor well
(PBF-10R) located 330 to the west was 12.1 psi. Since, the injection zone is a semi-
confined, fully saturated aquifer, the pressure change due to injection should be the same
as the pressure change that would result from withdrawal, albeit a rise instead of a
drawdown.

SUMMARY

* A Class V, Group 8, 24-inch outer diameter exploratory well at
the Western Hillsboro site was successfully constructed and
tested in accordance with FDEP Permit Number UC 153872-001.

» Lithologic information and geophysical logs obtained from
EXW-1 indicates that soft nonindurated detritial clays, silts, and
poorly indurated mudstones of the Hawthorn Group predominate
from 205 to 985 feet bpl. These low permeable sediments act as
confining units separating the FAS from the SAS.

* The top of the FAS was identified at a depth of approximately
985 feet bpl, as defined by the Southeastern Geological Society
Ad Hoc Committee on Florida Hydrostratigraphic Unit
Definition (1986).

+ Lithologic and geophysical logs, packer test results, and specific
capacity results indicate moderate to good production capacity of
the upper Floridan aquifer from 1,015 to 1,225 feet bpl.

* A productive horizon in the upper Floridan aquifer from 1,015 to
1.225 feet bpl vielded a transmissivity value of 60,620 gpd/foot,
and a dimensionless storage coefficient of 9.8 x 10™ based on a
leaky aquifer model.
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+ Composite water quality sampling of EXW-1 indicate that
chloride and TDS exceed potable drinking water standards with
chloride and TDS concentrations of 1,812 and 4,064 mg/L,
respectively.

* The fluid-type logs (e.g., flow, temperature) indicate good
production from flow zones between 1,050 and 1,170 feet bpl
and 1,190 to 1,210 feet bpl. Below 1,210 feet bpl, the productive
capacity is limited, as indicated by the fluid-type logs, suggesting
lower permeable semiconfining units near the base of the
proposed storage horizon.
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Encicaed s Parni Nunter 153872-201-UC, 15 consyuct cne CRss V, Geoup 3, 24-inch ouside dareter (OD) exploratory
well, EXW-1, for Scuts Flords Water Management Diatric), West Pam Seach, Paim Beach County, Ford, issued purswant 2
Secionis) 403027, Perda Suanutes [FS) and Florda Adninisiatve Codes [FAC) 624 62-520, 62522, 62-229, €2-250, 83800, 62+

601 3 Q400

Ady party W0 s Ovder (2O NS e AQT 0 Seek |

uicly! spvew of the perme urder Sexocn 12084, FS, by e firg cla

Notes of Apped wnder Rue 9110 of the Flarda Rules of Apselane Procacuse, wen e Clerk of tre Dapartment n the OFce of
Geners Coursal 3900 Commormwealh Boulevard, Mal Statos 35 Talarassee, Ronda 223953000 and by Siag a copy of Pe
Notioe of Appedl accompatied by he apcicabie S0y fees wrh the sppropriane Disdict Coun of Azpeal  The Nasce of Agpeal must
be Fo2 wnn 30 days My 105 notice is Slad with e Cerk of 170 Dapartrmant

Srould you have a%y quentera please conladd Jede Cas, PE, o Heidi Vardor, PG, of ths offce. telephone (381) 5812231

Or (961) C01-0583, reaspeciney

Executed in West Pam Beadh, Flarida

STATE CF FLORIDA
DEPARTMENT COF ENVIRONMENTAL PROTECTION

oY,

MeiZ5a L. Meeker *

(2/5/9%
Dste

Dvecky of Dstrict Managament
Soutneast Dustret

ML Emwr

Francine Folkes, OGCTIN
Sieve Aroersor, SPYND
Medi Vander, FDERPMFS

«

Rictas Deverirg FLEPTLH
Tom Letews, PBCPIY
Low Cenbin SFANO

Nancy Marsh USEPNVATL
Ron Reese, USSENA

CERTIFICAYE CF SERYE

™

%S u D Camby that iNg
" COECTE 198

Chark Starrp

12 Ne 15000 parsens

NOTICE OF PERORY ard o' CopMS weve

mayfed befrve tre doze of baaness

0EC 0§ 1599

Date

*Mae Protamin, Lers Process”

racp!d

A3



Appeadic 4 Hydrogeohg i lwuesgation - ks n Hikboro Bash

Department of
Environmental Protection

Scutheast Datrict

F.O. Bex 15425 Dund B Serury
Wez Paim Basch, Florida 3)416 Secreqyry
PERMITTEE
Frank Finch
Executive Orector PERMIT NUMBER: 153872-001-UC
Scuth Flonda Watar Managamant District DATE OF ISSUE QEC 1353
3301 Gun Ciub Read EXPIRATION DATE 0[% 80 7 2004
West Pa'm Beach FL 33406-0000 COUNTY: Palm Beac

MTITUCELONG‘TUDE 28°210TNED"ITATV
PROJECT: SFVAD Site 1 Pliot Study
Class V Explatory Wall EXW-1

This parmit is Hsued wdar the provisions of Chapter 403.087, Flonida Stantes, and Firida Adminisiaive
Code (FAC) Rules 624, 62.420, 62.822, 62.528 and §2-550. The above named permitise 5 herely
authonzed 1o Pe1or T work of operats the faciity shown on the appictsaten 8% 8pproved drawings)
plans, and omer documents attached haveto or on fim wih the Department anc made a pat hereo! anc
specificaly described as 1olows

TO CONSTRUCT. Crne Class V, Group 8 exploratary wel, EXVAT. The wall shal be consinucted win 24-
inch outside clameter (CO) carten steel cazing to 8 depth of appraximaialy 1,000 fee: daiow land surface
(bis). with 3 noming 24-inch opan barehcla criled 10 2 10t depth of approxr=ately 1.200 feet tis. Final
deprs wil be determined during construstion 3 fald tesing. The pupose cf the parmi is for ™e
construction & WsIng of an expioralary wel 10 cbiain sile spechc subsuriace nformaton for he
propesed aguifer storage and recovery (ASR) wel retwerk for the South Flanda \Water Management
Distnct ASR Pict Study  The proposad future of use of expicratory wail EXW-1 i3 89 an ASR wel. Injez3on
of AUds Into EXW-1 is not permitied a3 part of this permil. Exising SFVWMD research wel POF-10 wil be used
as a morhoe wall cunng agufer performance lesting (APT)

IN ACCORDANCE '"WITH, Appication 1o comitruct a Class V, exploratony well, EXV-* recered March 3C,
1999, Racuest %or Infcrmation (RFI) dated April 28, 1999, respcnse to RFI recetved May 11, 1556, RFI
dated June 10, 1999; respense to RF) receved June 30, 1952, pubhication of the Notice of Ovah Permitin

the Palm Beach Past on August 2, 1953, consideralion of recaipt of putiic comment receved 235 3 resul
of 3 publc meeting held co Septemder 8. 1999 and putlicabon of ™e Intent to tsue Permi i the Pam
Beach Post cn Novembder B, 1559

LOCATED AT, The Eastem comergence of Te Hilsboro Can, WCA 1, WCA 24, Faim Beach County.
Fiorda 33445

TO SERVE: Lower Eas: Coast

SUBJECT TO Ganaral Congitions 1-2¢ and Specife Corditons 1.8

“Mare Pratachze, Less Pracess™




Hydrogeokagle huestaator -Wese n Hilkboro Bash Apperdic &

Frank Finch PERMIT Nupaeno tsun-omvc
Exseytive Drecior oate oF 1ssue OEC %"u |?9290
South Florida Watar Management District EXPIRATION OATE: DE 04

PROJECT: Class V Exgioratory Wl EXVi1

GENERAL CONCITIONS:

1 The terms, ccadidons, requirements, limitations and restrictions set forth in this permit, are “parmit
condhcns’ ard are binding and enforcasbe pursuant 1 Sections 403,141, 403,727, FS

2 This permi 5 valkd cnly for the speciic processes and operaions applied for 899 rdicated In the
appraved crawrgs of exhbits  Any unsuthorzed devisticn from e apdoved crawings, exhbits,
spechications, or condtions of this permk may corsthte grounds for revecadon and endorcement
action by e Ospartment

3. As prowided in sudsections 403.067(7) FS, e issuance cof this parmt dces rct corvey 3ty vested
rights or any exdusive privieges.  Neither does it authcrze any njury 1o puliic o pavae propenty or
a1y invasion of personsd rights, nor &y infringamant cf federal state, or local Qws o regulatons. This
parmit Is not a walver of, or appraval of, any cther Department parmi that may be requred for cther
aspects of the totsl project which are not sddressad in this permi

4. This parmit conveys no the to and or waler, does not consituts State recognlion & acknowladgment
of the, and does ~ct consitute authority for the use of submerged lands unkess herein provided and the
necessary Uie cr leasehcld interests have been cblained from the State. Cnly the Trusteas of the
Intermal Improvement Trust Fund msy expréss State ozinion as %0 titke.

& This permi doas nol relieve the parmities Kom liabiky for harm or injury 32 human heath or weltare,
anima, o plant ¥e. or propenty caused by the construction or operation of this permited source, o
from penaltes therafore, nor does it Skow ™he permizee to cause palulen i contravenson of Fledda
Statutas and Department rules, uniess specfically suthcrized by 8 order from the Depstment

6 The penmitice shall property operale anc maintain the facilty and systems of trealment 8 contrdd
(and relatad appurtenances) that are instgled and used by the permities o achieve complance wih
the canditions of s permz, are required oy Department ndes. This provisicn ncudes ™ cperaion of
backup or auxiary faciites or simidr systems when necessdy 0 achieve complance wih the
condivcns of the permi and when required by Departmacs rubes,

7. The permizee, oy acbepung this permit, specificaly 8grees to 8low sthcazed Depsriment parsonnel
upon presenision of credentils Or O dCCumEnts 3 MYy be required Ty Qw and at reasonable
LMas, Access to the premises where the permitted aciviy @ loCed or Condutted 1o

&  Have azcess 10 and copy any reccrds that must be kgt Lader Conditons of the permit,

Inspact fackty, equpment, peactices, o oparations reguidied or required under this permit,

¢ Sampke or monter any substances or paramatars 8! any KCalion ressorably necssssty 10 assure
compiance wih ths parmit or Departmant ndes Reasonabie time may degend on the natwre of
the concarn Eeing rwesigatad

o

8 If, for any Mason pevmillas does NOt COMDY with or wil be unatie to comel with any coaditon of
imitascn specified in the permit, parmitiee shall immadialely provice the Cepanrant wan the foliowing

8 Acesirption of and cause of nancompliance; and

b, The pencd cf noncomplance, inchiding ¢atas and tmes, o, If not correzied, the a~scpated time
the rencomplidnce B GXPEcIc 1O CONINLE, and seps Cevg laken w educe, simnate, and
YAV Rourence of the nancompliance. Tre permitiae shall be responsicle for sy and 81
damages which may resuk and méy De sudec to enforcement acien by tha Cepartment for
panabes o for revocaton of this permE

Pagze 20! 11




Appedic A Hydroge okogie lnues 8aation - ks n Hiksboro Bash

Frank Finch PERMIT NUMBER. 153872.0C1-UC

Executve Dreor OATE OF ISSUE: |EC 1338

South Florkda Véater Management Distrct EXPIRATION DA ggg zmﬂ
PROJECT. Class V 1

9. In acceping NS permit, the permines understands and agrees that al racodds, noles, MonRcring daty
and omner infarmation refating to the consiucion of cperation of this permited scurce which are
siomitad o the Cepartrent may be used by the Department as evidence in a0y enfarcement case
rvohing the parmited sowte arksing under the Florids Statutes o Departmen: rules, except where
suzh use is prescribed by Secton 403,111 8nd 403 73, FS. Such evidence shal only be used to the
extent £ # consslest with the Flanda Rukes af Crvi Procedurs and approgaats evidendarny ries

10 The permites agrees 1o comply with ¢harges in Depariment rues and Flords Stabtes after 3
reasonatle lime for compiance. provided, however, the garmites CCes ot wake any other rights
granied by Florida Stattes or Depariment rubss

11. This permi $ rassfaratie cnly upon Department approval in 3ccordance with Rule 624,120 and 62-
528350 FAC, as appicade. Tha permitae shal be labie for any noncomplance of 2 permited
actvity untl ¥ Yanifar is approved by the Department.

12. Tris permit or 3 copy Peveol shall be kept at the work site of the parmitec actvty
13. Tha parmittee shal comply with the folowrg

8. Upon request the permitee shall furnish &l resords and plans requred under Depariment nies
Owring enfercament actions. ™ ratantion percd for 8l records shall be extended automaticaly
unless Me Department detarmines that the eo0rds are no longer required.

b The permizes shal hold & ¥ faciity or oher locaton desgnaled by s perm? records of &l
montorng information (including 31 calidratcn and maintenance records and i anginal stnp chant
recarcings for confnucus mMoaning rGtramentation) required by he permil. copes ¢f all repons
roquired oy this permit, and records of 8l ¢ata used to compiete the appication for this permt
These materiss shall be relgnad &t ast three yaars from the date of the savple, messurement,
ragont, of anglication uriess otherwiss spechad oy Department rule

¢ Records of menitorng information shal incluce
« the date, exact place, and time of samping Of measwements
o the person responsibie for performing the sampling OF messuremants,

o the dates andlyses were parformed,

o the person redgensle 1or parforming the analyses,
o the aralyical technigues o methods used

o the resuts of Suth aalysas

¢ The permitee shal furnish to the ODaparimeet, wihin the tme requested in writng, any information
which the Departmant requests 10 cetermine whether cause exiils for macifying, ravoling and
reBSuIng or terminatng this permit, or to datarming compliance win Bs parmil.

e I the permimes Decomas warg e relevant facts were nol s.bmined of wwe incirrect in the
parmit spplication or in any reger to the Depatment such facts or informabon shal oe comectyd
premedy

14 Al appicaices, reports or information réqured ty the Departmant sha!l De cartfied s beng true,
dzcursle ond cempleta

15 Repcrs of complancs of norcompiance wil, of any Prograss rIZomns on, reduiraments corta ned 0
any camplarce schedule cf ws permit shel Be subminied ro faler than 14 days folowins eacn
schecse date

18 Asy permit nanzomglance consttutes a viclpicn of the Safe Dnniing Water Azt anc is grounds for

entarcement acton: dor parmil Larminalion, ravecation and MEisiuance o madSeaion, o for camial of
2 parmil recéwd 8picaicn

Pagelcd 1l
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spperdti A

Frank Finch PERMIT NUMBER. 7
Executive Direclor DATE OF ISSUE 6& ﬁﬁo‘w‘s
Seuth Flenca YWater Management District EXPIRATION DATE DEC 0 7 Z00%

17

18.

15

21,

23

24

PROJECT: Class V Explorstory Weil EXW-1

1 shall not be 3 daferse for & parmitles in an enforoement acten that & weukd have been necessary 1o
hat of redacs the permined activity In arder 1o maintan corplisnce wih the conditions of this perm.

The permites shall 1aka all regscnabie 5ieps lo Mrimae o comest avy adverse impact on the
enviranment resuting from ncncamplance with this peemt

Ths permit may be modified, reveked and reissued, or terminaled for cause, as peovided in 40 CFR
8045005 144,35(2). 144 40[a), and 144 41 [1958). The Sing of 2 requast by e permitiee for 8 parmit
mocification, revecation Or reissusncs, of armnation. or 8 noliScaion of planned changes o
anscpated rorcompliancs, does not stay any permit condifon

The parmities sall retain &1 recorgs of all mociioring niormation conteming the nature and
composition of jecied fuld ural fve years afer complation of any pluggng a~d abandonment
proceduras spacfied under rule §2-528 435, FAC The permitee shall defvar the reccerds to the
Department olfce that sued the permit at the corchusion of the ratenticn pericd uriess he permitiee
ekcls 1o contnue retention of the recerds

Al repens and cther subenittals required % comply wih s permit shal be sgned by & person
authorized under rules 62-528 340(1) or (2], FACT All reports shal contain the centficaticn required
rute 62-528 340(4), FAC

The permitee shal nosly the Departiment as 00n 33 pessidie of any planned physcal alterabons o
#3&tons 10 the permitad facilty. In additon, poe approval 5 required for actvities cedcrided in rule
62-828.410(1) 1)

The permitiee shal give Scvance nosce o the Deparymant of any plarned changes in the permitied
facity or Injoction actiily which may resyll in rencomplance with parmé requirements

The permitice shall report any noncemplance which myy endanges hesth c¢ the erwircament
Including

3. Ary mostehng o oher information which IndCalG that any conlamrant myy Cause &0
endangerment 1o an underground source of arirking water, or

b Ay noncorrglance with @ parmit concition or mafuncien of die injecticn system which may cause
N4d migrabon inio or betweaan underg ounc sodrces of dnnkng water,

Ay infarmation shall be provided orslty wizvn 24 hours from the me [he pervilies Lecomas aware of
the oroursiances A willen submission shal also be prosvided within 5 days of the ame the permillee
becames aware of the circumstances The written submissca shall comsin & descrpscn cf the
noncompiance and its cause. e perod of ncacompiancs, indudng exact dates and tmes, and ifthe
nencomMpiance Nas not been correctad, e anticpated bime £ 15 expacted o coninue, And the steps
takan ar planned to raduce, elimnale. and prevent reccoxrancs of the nanccmpiarce.

Pagedcf 1}
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Frank Fingh PERMIT NUMBER: 153472-001.UC
Exacutive Diecior OATE OF ISSUE ) 1539
South Florca Water Managemees District EXPIRATION DATE: 7 2604

PROJECT: Ciass V Exploratory Wall EXVIY
SPECIFIC CONDITIONS
1. General Requirements

&) This permit i to construct 8 Class V, Group 8 exploratory well EXVE-1. The exploratory wel
system wil inchude the exising research well PBF-10 for monitoring. This penmit alows only %o the
constrochon and withdrawal testing of EXW-1 a3 an exploratory well in accorda~ce with Chapter 52-
528, FAC Amy modification of this exploratory well systam o azceptingc! waters mus! be
azcoemglshed through the regulatary process and may require the appication 3¢ ssuarce of 2 new
permit and Depanment apgroval.

b} Proger operation and maintenance includes efactive performance, adequate funding. adegquate
operator s1a¥ng 8d raning, and adequale BDOBISY and PrOCESS conlrols, Ich.cing appropriate
quaity assurarce procedures

¢} Tha parmines shal Do subjact 10 all requirgments and regulatens of Paim Eeach County ard he
South Florida Water Management District regardng the construchion, tasting and operation of this well
system,

d) Four parmanect shalow suficial agufer pad mocilor walls (PAMNS) shal be instaled &t the
comars of the drilng pad and idantifed by locatcn number and pad kcaticn, le. MW, KE, SWw, SE
The PMWs shal be samgied and analyzed prior 1o % onsel of drding, Inliy aralysas shall be
submimed prigr 1 the intiation of driling, The PATANS are 10 De retained In senice, sampied weekly
and analyzed for chiorides (ML), concuctvity (umhoicm), WIN dssobed soids and water kel
(relatve 10 NGVD) during the consrucicn and tasting  In a3dbon, the PAWYs shal be sampled 45
hours price %0 any mantenance, testing (indduding mechanicsl ntagrty tasing] o regdirs 10 the
system which reprasest an increased potental dor accikdental gischarge to the surficial aquier. The
resdts of thess anyyzes shall be submined to the Depatmant withis 30 days cf the comgietion of the
acthity. A summary sheet fom the FDEP Scutheast Distnct s a7achas  If lecated in 2 traffic area
e wel head must be protected by a ralfic beanng erciosura and cover. The cover must iKck and be
scecticaly marked to identdy the wel and £s purpose.

@] Any permk ncocompliance constiutes a viclation of the Sale Onnkng Waler Act and is grounds
for enforcament sclion; for parmit termrabion, révecalion and reissuancs, of modfication, or for denial
of a permi renewal application

f] Changes to Tis CONSYLLHON parme, and'cr any change in the siorage zore or Ficrdan aguifer
montoe well zone, may be addressad by 8 reques! for @ permil mModfcation it pioiedanse with Rue
§2-528, FS

2. Construction asd Testing Requirements

a) The messyramen! paints for drilng anc kKgging operabions shall te surveyed and réferenced o
the National Geodesc Verical Datum [NGVD) of 1828 prior to the onsel of crling actnites for the
expicratory well and sssocated montor wel

t) Nodning ogeratons shal begin withcut an )reved Cispsal ste r d4ding Aucs cutings, o
waste 12 3941 Be the pevmittes’'s respons Dilly to cttan the necassary appnal's) ansd permes for
gisposal gr e 10 the start of congiruzocn. Any formaticn waters discharged to surface or surficial
aquifer waters during aquifer performance test shall require an Industrial Wastewater permit
from the Departiment,

c) The Depatment shal be ncbfad wikin 43 hours altar wark Has commances

PagaSefll
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Frank Finch PERMIT NUMBER: 153372-001-UC

Executive Directar OATE OF ISSUE ) 8? g ;9

Scuth Flioacs Water Managemant District EXPIRATION DATE: DEC 0 “-"éx\
PROJECT. Crass V Exploratory W

d) Waters spled during modficatcn or testirg of the expicratory wel systam shal be contained sng
propery dGpcsed

e] Hurrcane Pragaredress - Upon the ssuance of a "Hurnicans Walch® by the National Weathgr
Sarvice, tha preparaions to b mada inciude but are not necessariy Imitad 1o ™ folicwing:
«  Seoure al onesite sait and stockpiied addtive materials 10 prevent surface andior grouncwater
comtamnaticn.
o  Pregery secure crling equipment & rigl(s) 1o prevent camage 12 wel(s) and cn-site
treatmert process equipment.

f} Eow-cut preventers shall be instailed on wels prior to penetraton of ?he Ficndan Aguifer

g) TAC and EPA review and Dupaniment apeeaval ane regquired prior to the folcwing stages of wel
construzhon. Requests for approval shall be in the form of separate stand-alone documents:

Spud date

Final casing seat

Phoging back plol hoe (¥ needsd)

Selaction of the packer test intervals based upen testing of EXW-1

Upon campletion of well construction, backgreund water quaiity sampling shall be performed to
dourmno waler quallty charactersscs (chionde, conductvity, 101 dsichad solds lemparature and
pH) as wel as prmary and secondary drinidng water standards (Rule 62.520, FAC) and minmum
critena paramabacs (Rule 62-520, FAC), as sttached

i} The gesphyical loggng program for wel consirucicn, $hal al @ mnmum, nchade

() 9-7/8 weh plot hole 10 spproximately 200 fast Bis, to the base of the suficid aquiter
o Caiper
o Nalwal gamma
*  Spgenlanecous potential
o Long ang shart normal electnc

(1) 35-nch reamed hoke to sporoxmataly 2C0 %6t s, 10 the Dase of the sunMdal aouifer
o Calper
o Natwal gamma

(i} 9-7/8 inch pict hoe to apgraximataly 1200 fest bis, the fnal depth of the wall
« Cailper

Natural gamma

Dual induction

Spontaneous potental

Borehole compematad somic with VDL doplay

) 35-ineh reamed hote from appraximately ZC0 %ot Dis to the top of Tw Fiordan Agquler &
approximatety 1000 feet bis

o Calper

o Nalural gamms

(¥) 24.nch casad hole 1o the top cf the Flondan Aquiter 8t approxmataly 1000 feet bis
o Tevparsioe g aftar asch s1age of cementing

Page ol 1N
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Frank Frch PERMIT NUMBE 1-UC
Exacuthe Directer DATE OF :ssuepbw&%
South Florida Water Management District EXPIRATION DATE: DEC 0 7 200

PROJECT: Class V Exploratory Wel &XWA

(vi} 24<nch reamed open hole delow fnal casing 10 appraximanely 1200 feet b's 4nal depth:
e Calger

Nan.ral gamma

Temperatre [static)

kong ard short normal electric

Fowmaetar (s1ac and purging)

Fiuid resisavity

(vi) Compietad well
o Dowrhcle video survey with rotating lens
o Temparatwe

i} Testing during reversa air dnling cf the piiot hole in the proposed siorage zore, ff appicable, shal
te performed 2 delarming waler Quaity &% hydraubc chamclersiics The dala, results and
inlerprataton of the results shail be submitted with the weekly reponts (SC £ d). Tre testing shall, at a
minimum, incude the llowng

() Bettom samples of formation waler discharging from the reverse air dscharge setup shal be
celeciod and Meld analyzad for lamperadre, conductivity, pH and chicrdes  Total cissched
soids small be measured 1o estatish a relatcnship tetween TOS and concuctivity. At a
Minimom, waldf samples shal be Sallected &t 30 ool ntarvals of the diles borehos

(i) Flow 18855 shal be conducted every 30 faat of the drillad Boretcle or dril rod change. Esch
fiow test shall include a static level measurement using 3 fued marcmetler tute, a free
aasian Mow %or 10 minvtes. Now rate and drawdown madsurements, spechic capacly
analysis and flow water sampie calection

(i) A five gafcn samplie of formaton fluc shal be colleciad fom e completad wel after
dasloprant Bt before injection Degns.  Samples should be 1abeed 38 10 well numbaer,
cdepth. Yype cf sample and shipped % Cr. Jomes Cowart, Department of Geology, Ficrda
State Untearsity, Telahasses, FL 32304

X) Hycrogeakgic Wsting of the propesed SCracaingciion 2008 rom beween Approximalely the
1000 to 12C0 feet bis depth range

1) Al least Jsingledsiracdie packer tesis shall te performed to celermine the characterstcs of
TR anticeateg Now zores. A Now best shall be gerformed for gach pac«ar tas! and a waler
Qquality sample colecied to determine the hycrauc and water Qualty characierisbics of the
Waled iarvals  The sample shall De analyzed for chiondae, canductivity, tavperstune and
TOS. The flow %est shal De of sutfciat durabon o acheve stadicator of water leveis and
waler qually, Pre and pos! test morildning shall De performac 1 ach.ave stabiizaien of
waser levels

i} Aguifer performancs tass to inch.Cf
o 72:hcur constart rate drawdown tast
o &B-hcur recovery test
N The Degarmant shal ba notifiad o1 B33t 72 hours prios 10 pressure testing

m} Al mechancs rtagriy testing must te MLMed during rormal Busingss Moy, Moaday theeugh
Fraay

PacaTeol 1}
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Frank Finch PERMIT NUMBER. 153872001-UC
Executive Drector CATE OF 18SUE DEC 0 8 1983
South Flonda 'Watae Management District EXPIRATION DATE

PROJECT. Class ¥ ELbatry VTS xw.t

n) A pressure tes: for the Mgl ¢asing shall be paformed. The final casing must Be teited with 3
flus-filed casing 8! 1.5 tmes the expeciad opatating pressure wih a test tolerance of < or - 5% A
Certificata of Caltraton of tha prassure gags Mus! e provided 1o the Department 814 wilnessing the
test, pnce 10 commencement of he et and with the fnal tast repons

o) WVIC-TAC meatings ane schedulad on e 20 and 41h Tuesday of esch month subject 16 3 fve
working cay prior natce and timaly rece'pt of crtical data by all UIC-TAC mamiers and the Unitad
States Envionmental Protection Agancy (EPA), Region IV, Atlanta. Emerpancy meelirgs may de
arranged when usified to avaid undue CONSIUCION dHays

p) Depammert adpeoval 8l a scheduled UIC-TAC meetng shal be basad on e permitiee’s
presentation It shows compliance with Department ndes and this permit

3. Quality Assurance'Quaity Control Requirements

a) Pursuant 10 Rule §2-528 440(5).b). FAC, the Professcnal Erginesr(s) of Racoerd shal cartfy 3l
cocuments refated to the compieticn of all wel consyucton  The Depan™an! shal be nothed
immediately of any change of the Engineer(s) of Record.

o) I accoedatce wih Secion 452, Florkda  Statutes, al documents prepared for the
oedcgicaihydregeoiogical avaluston of tha explovatory wall systam shal be signed and seswd by 8
Florida Licensad Professional Gedlegls: or qualfied Fiorda Licensed Prefessional Engreer.

c) Cantinuous cn-she supenizicn by qualfied personnel (engineer or geciogis?) s required during al
wWaling, gecphysical Icggeg and camaning opevalions

4. Reporting Requirements

8] Al repans, cocuments and surveys required by this permt snall be submitted corcumenty to a1
members of the UIC-TAC and the Unked States Envronmental Protecticn Agency [EPA), Region IV,
Afanta. Tha UIC-TAC shil consst of répresentalves of the foliowing agencies

Cepaniment of Ervronmental Protecscn, Waest Paim Beach
Cepariment of Ervironmental Frotecicn Talahassee

Urited States Geological Survey (USGS), Miami

South Flordta Viser Managament Bisyict (SFWMD). YWest Paim Beach
Paim Beach Ceunty Pubic Haalth Unit [PBCPHU), West Paim Beach

b) The Cepartment and other dpplicable agences must be nolfied of 8%y unumual cr abaomal
Qvents ooturring during consinuclion, 8nd i tha gvent the Permitiee IS tempivarly unatia 1o comply
with ™he proviscns of the permit (2., onske spils. artesan fiows, large volume crculzbon losses,
equIpMan! 4aMage due to fre, wind and drilng difculies, etc ) Any informasen shil be grovided
arally within 24 hours ¥om e tme the permitee becomes gware of the crcumsiances. A writlen
submason shal also be peovided within § days ¢f tha M the pemMmines Ncovas geare of the
oroamatances.  The writien submission shal contan 3 descrption cf the norcomglance and its
causa, the penod of Acncompiionce, Ncluding exact ¢ates and timws, &<  the ronzomplance has
NOL Do COTECIDd. tha BNICIPINE 1M £ 6 xpected 0 conlinue; and the sieds taken & planned 10
reduce. elminate ard prevent reoccurrence of the rorcomplancs

¢) Pror 1 $08 peedaraton foc the explaratory well sysiem, a dnling 3¢ consvuction schedue shal
be siomited. Als, price to e preparaton. 3 ste drawings) shadl be submited dor TAC and EPA
review and Désacyment approva 3t 3 scale that will show wel locatons and 3l surfacs features of the
exploratery well system

Page Bl 1}
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Appedic A Hydroge okogie lnues 8aation - ks n Hiksboro Bash

Frank Finch PERMIT NUMBER: 153872.001-UC

Exacutive Oractor DATE OF ISSUE E 0§ 1998

South Flonda Wiatar Managament District EXPIRATION DA 3 q%x
PROJECT. Class V 8%{ W

¢) Woeekly progress reports shal be submitied throughout the construcbon process, and shat
indiude at a minmum the folowing information:

* A COWr Blter summary of the daily enginaer report and dnller's log

e Aproecion Ky acthiles in e next repanting paricd

e Qsly engineers report and criler's log with detalled cescrigtions cof al drilrg progress,
camantieg, sling. loggng. casng anc steel iner instalaticn aciviies, el

o Uthciopc bogs, gecphysical logs, Now test reports and water qualty test results with
intargralstons.

o Incerpretive Now tast repons shall inchoe the lalowing
e Development records
o W\allhead antesian pressure
e Speohc capacly testing, aquifer performance tesing
o Water quaity

o Inerpratation with all tast rasuls and gacplyscal iKGS A5 My ralgle to the week's sctivities

o Deataled descnption of any unusual canstruction related events that occur during the repering
P iod

e ‘Neekly water quaity analyss and water ivals for the four FMWs

@) Per Rudes €2-528.410{4)(¢), 62-528.420(4)(c) anc B2-528.805(2). FAC, the seecticn of the fing
casng seat and the proposed stocraje zone mwst te approved bty the Depamment  To cbian
appraval, Ihe camimes must SubME & reques 10 e Deparimant in the form of & separate stand-alcne
document. Al requests shal te accompanec by techrical justécation ncluding, but net te limeed to
e following itams:

Agecuacy of mechanesl pegpames of the loMmation 10 Craale a casing seal

Gecphysical iog nterpreiations, as the nterpretations relate to the casing seat

Lithcioge criing rate @53 waght on bit Jata, with imerpratations (felatad 12 T ¢asng 944!
idantfication of storage zone doundaries and charactensics, inclding hydrogeciogic cata
and interpretations

Water quality dats with nterpretabions

* Demaonstration of confingment and evaluation of patential far upcaning af pocrer qually water
Usa al sporopeate formation testing informaton includng but rct limted % hydroiogcal
QeopTysical and watar quaity data colected In EXWLT and o data colected from any
oher neardy, in particulds the rearby existing ressdrch wel PEF-10, that wil provide usehsl
correlaive iniormason 1or inlerpeaive purposes.

)  Tha subminal for the raques! for agpedwal 10 plug Dack the pilct hale, ¥ Mcessary, to modily the
storage zone, shall include

o Withdrawal tes: 8252 for tha $206a20 20%e. Wit interpretations and evaluaton

o SNave qualiy repons

»  Gecghysical iog ntergratatcns inducing fow analysis, as the miepretations plae to the
regquest

o Eanifizatcn of §20ra%¢ 20ne Beundanres and charactensics

o Demanstrabon of confirement anc evaiuation of polentiéd Rr upcanng of poorer qualty water
Usa 8b sporooviate formabon testing informaton induding but nit imzed o hydrofcg cal
geoonysical and wamr qually data colected in EXW-1 37 otnes dala collected from any
oer neardy, In partcular the naxchy exsing résaarch wall PS50, ;at wil provide vsehl
Loeralpive inRymaten for intarpralng purplses

o Jushfcanon of necessiy of lack of necessty of BHC sonc o

Paze 0ot 1L
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Hydrogeokagle huestaator -Wese n Hilkboro Bash Apperdic &

Frank Fiech FERMIT NUMBE §72-001-
Exacutive Drector DATE OF nssusRDPe 08 1“?
South Flanda Water Management Drsrict EXPIRATION DATEQEC 0 7 2004

PROJECT: Class V Exploratory Well EXVA

g) Aninterpretaten of al test resuls and geoptySiKal '0GS Musl be sbmited win al submivais

n] Upen comgleion of analysis of cores, ¢ applicable, and sample C.ttings, ™e permiliee shal
contact tha Undesgreund injection Comirel Section of the Department of Emircnmentsl Protecton in
Taliahasses 19 8rrange ther ¥anster 12 the Ficnda State Geclogic Survey.

i} Vithin 30 cays of completion of consructicn and APT, a final report shal be submitied. Tre
repoct shall rehade, DUt nol Ba limited %2, all informabtion ard dats collested under Rues 62-528 805,
62-523 615, and 62-528 835, FAC, with interpeetstions. The repan shall inch.ce:

Transmasivity ! data for the storage zone, with evalugticn

Evaluation of e maximum injecton cagachty within safe pressure kmis.

Evalusion of confemmant and potantial for upooning of poorer quakty water

Record (as-bull) drawings of the exploratory well, surface equipment, Instrumentstion and

appurtenances, f appicatie, catifad by the engineer of record.

o Sumrmary of 8l waler qualty, water level and well perforvance ¢ata colecied, with
canclusions and recommendabons

e Wal kcatons surveyed rélative O parmanent reference ponts by 8 Fleda regsiered Bnd
SUNVWCr, 3nd located on a siie plan by latrude #nd lenginude, recorded in the pJbic recond

o Factory mil certificates for &l casing ppe

6. Surface Equipment

a) The ntagrty of the manitor zane samping systems shall te maintaned at Jl imes  Samping
lines and equipment shal be kept frée of contamination with ndependert dscharges and no
intarconrecticns with ary other lines. Sameling lines shall be clearly and unamdiguousty entified by
manitoring zone 3t the pont at which sampies are drawn. Al reasorable and prudent precautions
shall be ke 10 enswe that samples are propedy identfied by monkor zone and that samphes
oblaned are represantaive of those 200es

D) The surace squpment kor the expioranocy wel system must mantsn coeglancs with Depanment
ndes for water hammaer control, screanng, access Korlogging and testing. and relablty arg fexbiity
in Te evert of camage 1o the wal and piang  Acdbionally, 8 Mguli program of exercisng the vaves
inegral 10 ™ well Pead shal be insituted on 3 cuatady dasis

c) The explonatory wel and mantonng wel surface equipment and piping, If acpicadre, shal be kept
free of corrcsicn at ol tmes

¢] Spilage onio the injecton wel pad during cansiucicn actvbes, and amy walers splc dunng
mecharical imegrty lesting. other maintenance lasing of PSS 1o the sysiem shal be contaimed by
80 imparmeatie wal around the edge of e pad and disposed of via approved 8% permitted
methods

@) The four sufici agufer monitor wels instaled at ¥ comans of the wel pac shall te secured,
maitaned, and relaisad in senvice

Page 0cf 11
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Appeadic 4 Hydrogeohg i lwuesgation - ks n Hikboro Bash

Fracnk Finch PERMIT NUMBER: 153872-001.UC

Executive Director DATE CF 18SuE: DEC 0 8 1938

Soun Flanda Water Management District EXPIRATION DATE: QEC 0 7 t
FPROJECT. Class V Eoéoralnary \2&9 -1

7. Plugging and Abandonment

a) The parmitee shall unconditionaly cbica themseives to plug and azanddn the well should the
wel Bacome & vest 10 Pe waters of the State, ¥ the well is no longer usad, or if the wel is ro lenger
wsable for Its Interced purpose. per Rules §2-523 460\1) and 62-523 605(2), FAC.

B) Inthe evert the wel must be piugged and abandoned, the permitles shal obiain an FCEP permi
as required by Rule 62.528.645, FAC.

8. Permit Extension(s), Renewal{s) anc Authorization 1o Use

a) Pursusnl % Ru% 624 080(3), a permittee may request the! 8 permit te extended a3 a
modifcation of an exising parmit. A request & 8n extansicn is he responsibity of the permities and
shal be submited 1o the Depsrtment Dakore 1e expiradon of the permit. In accordance with Rule 62-
4.070(4), FAC, a permit cannat be extendad beyond the maximum 5 year siatutory ime Shoud
construction need %0 conlinue beyond the 5 years of this permt, e parmitee must 8pply or 3 new
construction pemit

9. Signatories and Certification Requirements

al Al reports and ofter submtals required to comply with this permi s*all be signed by a person
sutharized under Rules 62-528.340(1) or (2), FAC

b) In accordacce with Rule 62-528.340(4), FAC, 81 régens shal contain the folowing carshication

*| cartly under penaly of law that this cocumant and al attachments were pregared undar my
cirection Of SUPEVISICN in SCCONSANCe with 2 sysiem desigred 10 83sue that quaified personne
property gather and evaliate the information submitied. Based cn my iquiry of the person o
persons wWho manage the syilam o those parsons drectly resgensibia for gathering the
infermatian, the Informaticn submitted is, 1o 1ha test of my knowledge and belel, tros, accurate,
ad complets. | am gware Tl there are signifcant penalies for submitting faise Informaticn,
inchcing the péssitily of fne and impracnmant for knowing viokabions ™

STATE CF FLORIDA
DEFPARTMENT OF ENVIRONMENTAL PROTECTION

(_/E.é,él {‘!%E: u’“ oo /2/2,/22
Melssa L Meeker Date

Director of Disvict Managament
Southeas: Dsinct

M'J(%S#J
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Hydrogeologic Investigation - Western Hillsboro Basin Appendix B

APPENDIX B
CASING FACTORY MILL CERTIFICATES AND
DEVIATION SURVEY DATA
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Hydrogeologic Investigation - Western Hillsboro Basin Appendix B

Table B-1. Deviation Summary of EXW-1 UIC Permit - 153872-001#

Depth Deviation

Date {feet) {degrees) Construction Activity
11/24/99 55 0 9 7/8-inch pilot hole
11/27/99 150 0 9 7/8-inch pilot hole
11/28/99 205 0 9 7/8-inch pilot hole
12/15/99 300 0 9 7/8-inch pilot hole
12/16/99 392 0 9 7/8-inch pilot hole
12/16/99 485 0 9 7/8-inch pilot hole
12/16/99 578 0 9 7/8-inch pilot hole
12/21/99 670 0 9 7/8-inch pilot hole
12122199 766 0 9 7/8-inch pilot hole
01/04/00 856 0 9 7/8-inch pilot hole
01/05/00 949 0 9 7/8-inch pilot hole
01/05/00 1,044 0 9 7/8-inch pilot hole
01/05/00 1,137 0 9 7/8-inch pilot hole
01/06/00 1,200 0 9 7/8-inch pilot hole

a. Instrument used is a SureShot - Model A 7 Degree
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APPENDIX C
GEOPHYSICAL LOGS
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Legend for Geophysical Log Traces

AMP3 amplitude

CPS counts per second
degF degrees Fahrenheit

DT delta time

DTMP delta temperature
FLOWN flowmeter - dynamic
FLOWNS flowmeter - static
FRES fluid resistivity

ft feet

GAPI gamma American Petroleum Institute units
GR gamma ray

in inches

my milliVolts

MV millivolts

Ohm-m ohm-meters

RILD deep resistivity curve
RILM medium resistivity curve
RLL3 shallow resistivity curve
SP spontaneous potential
TEMP temperature

TT3 travel time

usec microsecond

usecft microseconds per foot
XCAL X caliper

YCAL y caliper
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APPENDIX D
SITE PLAN MAP
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Figure D-1. Site Plan for Western Hillsboro Basin
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LITHOLOGIC DESCRIPTIONS
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Western Hillsboro Basin - Site 1 Pilot Study

Exploratory Well EXW-1
Lithologic Description

Depth (feet bpl)

Date From To Description

12/09/99 0 10 No sample

12/09/99 10 15 Light olive gray to white; moderately indurated calcerous sandstone to sandy
limestone; grain size is fine to coarse; 30% shell fragments; calcilutite matrix;
sparry calcite cement; intergranular and moldic porosity

12/09/99 15 20 Yellowish gray unconsolidated shell bed with thin limestone stringers;
intergranular porosity

12/09/99 20 45 Yellowish gray to light gray; moderately indurated sandstone; grain size is fine to
coarse; 50% shell fragments; calcilutite matrix; intergranular and moldic porosity

12/09/99 45 50 Yellowish gray to light gray; unconsolidated shell bed with 35% quartz sand;
sand is in the form of small calcereous sandstone fragments; intergranular
porosity; some recystallization

12/10/99 50 70 Yellowish gray to light gray; moderately indurated sandstone; grain size is very
fine to coarse; 40% shell fragments; calcilutite matrix; sparry calcite cement;
intergranular and moldic porosity; 2% phosphatic sand

12/10/99 70 110 Yellowish gray; well indurated calcereous sandstone; grain size is very fine to
coarse; 30% shell fragments; calcilutite matrix; sparry calcite cement;
intergranular and moldic porosity; 3% phosphatic sand

12/10/99 110 200 Yellowish gray, moderately indurated limestone (biogenic); 65% allochems;
calcilutite matrix; sparry calcite cement 20-40% quartz sand; 2% phosphatic
sand; intergranular and moldic porosity; 2% phosphatic sand

12/10/99 200 210 Yellowish gray; poorly indurated silt, clay, and calcilutite matrix; 15-20% fine
grained quartz sand; intergranular porosity; 3% phosphatic sand/silt

12/15/99 210 230 Same as above

12/15/99 230 270 Light olive gray, poorly indurated silt clay and calcilutite matrix; 10-15% fine
grained quartz sand; intergranular porosity; 10% phosphatic sand/silt

12/15/99 270 280 Yellowish gray;, moderately indurated limestone calcilutite and clay matrix; 30%
silt; 20-25% quartz sand; intergranular porosity; 10% phosphatic sand/silt

12/15/99 280 290 Light olive gray poorly indurated silt/clay, clay, and calcilutite matrix; 20-25% fine
grained quartz sand;10% limestone; 10% shell fragments

12/15/99 290 300 Light olive gray to yellowish gray; moderately indurated calcereous sandstone;
grain size is very fine to medium; calcilutite matrix and minor sparry calcite
cement; 25% silt; 15% shell fragments; 5% phosphatic sand/silt

12/15/99 300 330 Yellowish gray to light olive gray; moderately indurated limestone (biogenic and
skeletal); 70% allochems; calcilutite matrix and sparry calcite cement; 20-25%
quartz sand; 15% silt; 20% shell fragments; intergranular and moldic porosity

12/15/99 330 358 Light olive gray, poorly indurated silt (clayey, sandy silt), clay, and calcilutite

matrix; 20-25% fine grained quartz sand; 3% shell fragments; 2% phosphatic
sand/silt
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Western Hillsboro Basin - Site 1 Pilot Study

Exploratory Well EXW-1
Lithologic Description

Date

Depth (feet bpl)

From

To

Description

12116/99

12/16/99

12116/99

12116/99

12/16/99

12116/99

12/16/99

12/21/99

12/21/99

12/21/99

12/21/99

12/21/99

01/04/99

01/05/99

01/05/99

358

375

485

495

505

550

575

610

645

700

730

765

798

864

869

375

485

485

505

550

575

610

645

700

730

785

798

864

869

915

Yellowish gray to olive gray; moderately indurated shelly; sandy limestone; 60%
allochems; calcilutite matrix; 20-30% quartz sand; 20% silt; 20% shell
fragments; low intergranular porosity; minor moldic porosity

Olive gray; nonindurated silt/clay; stiff, sticky, cohesive clay and calcilutite
matrix; 20-25% fine grained quartz sand; trace of phosphate; low permeability

Yellowish gray, moderately indurated silty limestone 60% allochems; calcilutite
matrix {micrite); clay matrix; 25% silt; 20% very fine-grained sand; 5% shell
fragments; low intergranular porosity; phosphatic

Yellowish to olive gray; poorly to nonindurated silt/clay, clay, and calcilutite
matrix; 5% fine grained quartz sand; 15% limestone; trace of phosphate

Yellowish to light gray; poorly indurated biomicrite (wackestone); 40%
allochems; calcilutite matrix (micrite); 5-10% silt; 5% fine-grained sand; 5% shell
fragments; 2-3% phosphatic sand

Yellowish to light gray; poorly indurated biomicrite (wackestone); 50%
allochems; calcilutite matrix (micrite); 10-15% silt; 20% quartz sand; 40% shell
fragments; 2-3% phosphatic sand

Yellowish to light gray; poorly indurated biomicrite (wackestone); 40%
allochems; calcilutite matrix (micrite); 5% quartz sand; 10-20% shell fragments;
2-3% phosphatic sand

Yellowish gray; poorly to moderately indurated wackestone; 40-50% allochems;
calcilutite matrix (micrite); 5% quartz sand; 10-20% shell fragments; 3%
phosphatic sand

Yellowish to light gray; poorly indurated biomicrite (wackestone); 40%
allochems; calcilutite matrix (micrite); 3% quartz sand; 10-20% shell fragments;
2-3% phosphatic sand

Yellowish gray; poorly to moderately indurated wackestone; 40-50% allochems;
calcilutite matrix (micrite); 5% quartz sand; 10-20% shell fragments; 3%
phosphatic sand

Yellowish to light gray; nonindurated to poorly indurated biomicrite
(wackestone); 20% allochems; calcilutite matrix (micrite); 10-20% shell
fragments; stringer of moderately indurated limestone; 3-5% phosphatic sand

Yellowish to light gray, nonindurated to poorly indurated carbonate mud; 10%
allochems; calcilutite matrix; clay matrix; 10% shell fragments; 1-2% phosphatic
sand with 7% at base

Same as above

Light green; nonindurated silty clay; sticky and cohesive

Yellowish to light gray nonindurated to poorly indurated carbonate mud

(mudstone); 20% allochems; calcilutite matrix (biomicrite); 5% shell fragments;
1% phosphatic sand
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Western Hillsboro Basin - Site 1 Pilot Study

Exploratory Well EXW-1
Lithologic Description

Depth (feet bpl)

Date From To Description

01/05/99 915 946 Yellow to greenish gray; poorly to moderately indurated wackestone; sparry
cement; calcilutite matrix; 50% shell fragments; 35% carbonate mud; 1-2%
phosphatic sand; traces of silty clay clasts

01/05/99 946 985 Yellowish, greenish gray; moderately indurated wackestone; 60% allochems;
calcilutite matrix; greenish clay matrix; 50% shell fragments; 25% carbonate
mud; 10% quartz sand; 5% phosphatic sand

01/05/99 985 1,010 Yellowish tan; moderately indurated packstone; 70% allochems; calcilutite
matrix; sparry calcite cement; 30% shell fragments; 10% quartz; 7% phosphatic
sand

01/05/99 1,010 1,025 Yellowish gray; well indurated packstone; 70% allochems; calcilutite matrix;
sparry calcite cement; 15% shell fragments; 3-5% quartz; 3% phosphatic sand

01/05/99 1,025 1,060 Yellowish gray;, moderately indurated wackestone calcilutite matrix; 5-10% shell
fragments interspersed with fine-grained calcitic sandstone

01/05/99 1,060 1,138 Light gray; moderately indurated wackestone, 5% sparry calcite; minor poorly
indurated mudstone, less than 5% shell fragments; less than 2% silt to fine-
grained sand

01/06/99 1,138 1,170 Same as above

01/06/99 1,170 1,205 Light crange to yellowish gray; moderately to well indurated friable packstone;
80% allochems; 5% sparry calcite, less than 5% shell fragments; less than 1%
phosphatic sand

01/06/99 1,205 1,225 No sample (minor lost circulation; used thinned muds as not toinduce additional

mud loss by weight of mud column resulting in no drill cutting returns)




Appendix E Hydrogeologic Investigation - Western Hillsboro Basin

E-6



Hydrogeologic Investigation - Western Hillsboro Basin Appendix F

APPENDIX F
PRIMARY AND SECONDARY DRINKING WATER
AND MINIMUM CRITERIA PARAMETERS

F-1



Appendix F Hydrogeologic Investigation - Western Hillsboro Basin

F-2



Hydrogeologic Investigation - Western Hillsboro Basin Appendix F

EQUIPMENT BLANKS

F-3



Appendix F Hydrogeologic Investigation - Western Hillsboro Basin

F-4



Hydrogeokagle huestaator -Wese n Hilkboro Bash

Appeadt F

(38,3 \mﬁlﬁs rot 561~-f~dc<l o dphy

’Ql Iefol 2%z
M. LISTA CRRam v
BOITH PLOKIDA MATER mOer D1GT L
S55%  ELVETERE X0
MEST PALM DEADITL 2)411
EEIVE
ANALYTICAL ARVORT
P L
FEB 15 &
salssion Waober Cliesz's P.0. Baber: CLIWMDY)Y
Sate Fedwived: 33/3y Project Msber OA u"lT
Sate haported Jo1 recject Mame LiC
LA Begont HNase . Firalnew-sfizall W

Lab Sesple Wamper: 0OLLS™E 3 Date Sespled: 11/30/80
TIIME Easgle Maled: P4 Sangle Matric, GRIOHD MATIR
Sasple Descrigeion: DOUITMEST MAMNX Of wATEX

Reporting Taze
mcrod alyte besult @ Trits Limit Malyst Aalyved Prepesed
1A DIOKIN €2.).7.8-TC30) 0% § L 0.8 v A L3/

PRIORITE PALLATANT B/8/h BITRACTANARD
s ATDATYTIEN 50 9 -t .9 ) 12710000 15
Qs ANOSOWPRTH LN *.0 J w'L %9 I 13710000 /0
«as ANTOATERE 5.0 3 WL 5.9 w /0
i GENIIZIST i v 't " el oy
s WOCE A AFTISACDE s.e ¥ w'l 5.9 v (o
s DENDO TM FLATRANTHEST 30 v -t LI "3 127000
oy OO LI FLUCRANTIEST 0 ¢ 'l 50 v; 13713000
s L1t 1) oxvLEst 53 ¥ .2 w 1251009
o o L TR $0 © 5.4 w3
@ IS0 -DRISOORTHOCT! SETIANE .3 @ $.2 "
. S C-CHONOETHYR! FaER 50 W 5.3 w3 /L0
s B (3 -ONROEOIIOMIMTLY ETHER LI 5.9 " 13/1a/02
s DI ETHVLMECYL] PETIALATR 58w L2 2 w/ram w2/
- A RRORCEHMENTL PATSYL ETYR L v 59 -
523 FITYL BDGYL FETAALATE 2w 5.8 i
s 2 LOSCORMTIALEST 5 v 5. 3 /)
L) €THLSAD ) - METHELINENCL 3 v 2 “ e
s - CTHLLELSVIDN0 L 5 v ey s w2
623 € TRLSECENONTL PRLMTL RTHER LB e 5.t v
o Carysose 5 v - L] w
52 DEREMID (A, M AFDORALIMN L I ) " 5. | -] 3’8
s 00 - o DUTYLMTRALATE st v s LB L s
aan 3,3 -DIOCORE NN LR v 0/ 5 e il
s2s 1. ) - DIORONCIENZENX s¢ v ! it i e
an 3, 4-DICEORMESIDNT s¢ v L L Ve La/3e :
2 1.1 DIORORCEENZIDING E wils 3 v 3/e
3 3, 4-DICOROMRENL s 0 U ik ¢ vo e
s DIETHYLNTRALATE 5.0 u O s.c Vo 13/
s 3.4 DINETHTLINENL L it e vo wow
s DIMETHELMTIALATE s u L s.0 Vo 32/30/¢ce i3/0)
Maskeg - PO. B 468 « Owmopd Boach, Flond 32175-0463 « Shipping - 8 East Tomer Crcde » Onmand Boach, Florda 174

1904] 672-5848 » Fae (904) 6704001

F-5



Appeadl F Hydrogeohg i lwuesgation - ks n Hikboro Bash

PFasco
ME. LINTA ONENS Cer¥icaton
SOUTY TLORIDA SATER mOMT DIST "nwsaos

HENY PRLVAICKE D
WEST PALM BEACH.TL 1411

ELAB, Inc.

NOLFTICAL BroeT

Aerd ‘e 2.0, Basher . TIIDCANGY

son Maber: 1100

Sate /av/oe recjece Masbar

Dete Pepocted: 33743701

Firalrew »Tizald W90

La® Sesple Baber: 116N 1L Tale Baspied 0/se
CLAREL Tangle Wenler: P4 Samgle Mazrix: GAOOSD WATER
Sargle Dvacriptice: BQUIMMENT BLASK DI MATEX

Reporting

Macdod Aralyte Besnit Q Initse Lamit Alalyes Fiepaina

PRICSTYY POLLITANT A/M/A EXTRACTANCEY

“n 4,4 DINITHO - 2 -RETRYLAIDNL i u »y/i 0 e 13/% 3/en/e
25 1.4 DINITROPEESCL, ac v gL 0 Vo L/
a2 3. 4-DINITROTOLIESE 5.0 v e L 5.0 ve 13/38/ee 3/83
25 1. €. DINITROTOLIENE .0 v g/l 5.0 W RAaAwn :
“an 3,3 -DIMEITLETSRAL LY 50 v 5.0 w L3/ie/ee
02 B on OCTYLMTRALATX 5.0 - ) Vo 3 i -
s 2IN 12.5.0,0-9C000 (SOREEST it U ito ve a/ie/e
42 FLICRANTIONE : 2.0 Ve 2/58/s 3
s FLUChi LR u 0 Ve Lajan :
s FEIAOICLHOWEN ZENE s u '.0 ve a/ss/ee 3
23 AL MCITAS TN 5.0 (V) 5.C vo :
625 BT LI PENTAD 1 ENT LR .0 v
s FEIADITLOTKTHALE s.0 v »/L 50 ve 3
625 SO0 1.2, 301 e e v s 5.0 v e
a LICTMNCRTIN s¢ v ”nrs LR v i
23 st v W 5.t v aled
“n ¢ v s e v 13/L8/92
'+ s.¢ v wyL s ¢ v 13 :
o 3T TRIMNANOL El IS s 2 2 12/ ?
.23 5 ST TROCTO0 ST LAN X s¢ v il L) v 12/03/098 L2
623 S5 T0GC0 I MBS LANI M LR v s L 12 IS4 I 3
< FONTTROGTOL - - PRS PTLANIMNK s¢ U e LR " i LIE )
s FOYTADNLLEOMIBOL it v we 3 i
a PRERANTIRION 58 © - L) s 23
63 FalsiL LR v N’ it ~3 » :
“s roress 53 o LR " s3
s L2, CTRIOROROOES TV LEL e St 2 isiLle L2
a3  # THIDEOoRIMENCL b ) ~ s se - ? &

A
s Maliais 1.3 u R
£S5 1] ATzl N v 15 ~: 2

Towar Cirthe » Ormond Baach Flonga 32174

Maing - PO Box 463 » Ormona Beach, Florida 321750468 « Shpping - 8 East
. (504) 672-5068 « Fax (304) 573-4001




Hydrogeoklgic huestigation -Weske n Hilkboro Bash Appeadlc F

ey
N5 MDA O &
SOUTH FLOBIDA MATER mOer 0197 ‘:":‘nﬂ“

AR BELATIORE RO
WEST PALR BOM YL 33sLL

ELAB, Inc.

MUOLITICAL MEeoeT

bage 2
PLnLanice Maber LI0006TE Client s F.O. Buslier: 319043000
Oate Received: LL/20/ 00 Projest Vester
Deze Repocted: 01/0%/31 Project Sane. Lxc
Fiab Report Seme: Fioaloew-arirali. xeg
LAl Jasgie Weder: MOIL6TS L Sele Fempled: 11720000
Cltert Semple wusBes: W4 Sanplie MaLyix: CROCNT MATIR
Rangle Teacription: BOUIPMENT LAY DI MATER
Peporting tate
Rt ] Asal Sessit O Jaize Limit Maiyw Avelpees FEWoAL e
D4 CHLIRINATID PRITICIIED & PSR
son 9 (LiwTedw 0010 ¢ 8.010 3fo
1% OEOMONSE 0.0 ¥ 8.03¢
s oxin 0.010 L 3. .23¢ 2
ses MEDTAOEOR ©.010 3 9.83¢
s MFTAOEOX graciix e .Ql0 Ul 2.49:5¢
sis SEIADTIGTOESIINT L v 13 i3
s ALAASLLSOCTCLO PENFTIAD T 06K L ©.13
05 RETRCIVOMLO L LT T ©.0% 12
“n STmA2IsE L B 3.9 2
o8 TuA YT L v £.in
0% ~n 9 ] - LIS :
t 11 s ) [ : wi 3.5 Tz 13/3
ses ou 0.10 @ - 3.0 13700/
s D 1202 o.10 g w/'l 0.1 :
38 TH i34 ¢.16 U “w/t .13 3 ]
£33 Lae I FET e.18 ) il 1 = 13
Al L= IR L L] it €.19 ™ws L3203709
“5 TOTAL POM'S g.3¢ v i ¢ 10 <t L3/e3/ce b
RELSRIYE WATEX ONGANIT MIIAICLIEE
1.1 3,49 g.t v - 13 »
fis.1 DAZAPOS 19 W L L. = 13738738 e
%1 orNoses 0.2 s 't 2.30 N 13508002 ‘
LR R PENTAOLLOM PelscL. .00 ] 'L 9.9480 A 1/9%93 s
L 1L P1CIIRAN .10 u “wt a.12 T L3505
sths .45 72 (S1lekx) 030 v 'l 0. cas 30%09
FRIMTING MATES GRZANIC CANRAN YRS
sais CaIBieLsaM 3¢ u -l 1.0 o [
L3 1 9 ) SEANL IVYDATE) 3.t v gL 1.0 LS} L2 v
B R2200TRCTANT NE-PRISINTR
0. L L, 3 DORRCAO  §  CHLOBI PROOWNE e v wrs ¢ 30 oo 12/e8) ifee
Ll FTUPLESE Do bslenion 2.3 v L T Y 80 DN 13/8%/8 /e

Maing - P.O. Ba 4688 » Ormong Beoch, Flonds S2175.0468 = Shgping - 8 East Towe Circla » Ormond Beach, Florda 32
. (504) 572-5658 » Fae [D04) 673-4001




Appeadic F

Hydroge okogie lnues 8aation - ks n Hiksboro Bash

Sy
A3 LINDA CREAM PrOTep—
SOUTH TLOATIA WATER MGST 08T LI b
AN MELVEZERX D
PEST PALS BEADN.TL D)alL
ELAB, Inc.
ANALYTICAL RAN®RT
Sege 4
oo Musbar: 110004Te Client's PO, Naber: CLIN04KCH
Date Beceived, Li/2v/00 Proteit Wuaber
Oate Nepocted: 314900 Froject Same
Elay Negeat Nama: Fizalsew-»final aM
Lar Sawple Wardec 15% i Date Sespled: 11738/38
CShaerh Bample Wualed: P04 sangle sutrix: GRODD WATIR
Sasglie Descrizcion: DUJLMEST BLASK OI MATER
Pegortire ODaze
Sechod Armiyte Besnit - Teata Almie Analyt Aaiyasd Pioparwt
oM WIST. BOC'X - CLIFeIsIe
"Wy gurmeosact ¢.0 3 i LB LU A 120U
O NISC. B3C'E - RITRML
"t (S S VIS »0 9 [0 e o 13506/ »
3¢ NIET. B33C'3 - DLIAT
ML oAt . v s 2.40 (311N se/3s LT ]
3¢ 335w 3 EDFLATEE (0 PRSYOITEES
sz AlLTely 0.1 v - 8.10 ™A b |
8.2 . A 0.0 ¥ wh 3.3 ™A i3
%2 (LS e b ] 333 W s €10 T®A 12
L $804% ) (NSITLATED: CARANSNTAL
L3 1 MIoaE (Toux) 3.3 ¥ ull 10 on 3] 13/
st ALDICARD SEroex 28 v i ls 4.0 CAA /a8 )z Lo
3% MDICANN RPN 3. v wil 3.0 own L2/49000 13004,
sl L CRBaRYL 2 v L 3.0 (ot sa/en/eo 12504/0
L LR 1+ EYDRLCTCARDR) PIRAS 2t v w s 3.0 o RN S
L METHI OO e v ugi/l 10 (34 s3/ew/ 00 3o
AL METONTL e v s 1.0 s 12/ 200
T RED N TNRRY SCLAYIEN OR3ANICE
2. MEMIINT LR u g /i 0.9
a3 tecsme tind (B v it o.%2
e DRCMO0 [ DLSITT I .0 u L (82 ]
ALE R woNsrC e .5 0 e L 0.
il DOCHOMETANST v U »g/L 0w
bLERE) AR TETRALMLONIE .9 u e LA 2.8 1.7}
ELE ] QLM TTRST o.%0 v /L 2.5 Iwfo
"3 coeacrer 0.6 -t 3.83 " 1
$¢3.2 OHLONSETTIANE oM ¢ WL 3.5 (14 REAE TS
%3 .2 3 SaLceTTADE 0.% & “n 280 o 1NN
w3 & ONLSeOTT AN ow : wl LR 1 L2
“53.2 DIRRSACOILLEIMETIHAST 0% % e 2.%0 o
v DIRaCsCMETINGE owm v w i L 1 rec
Mading - P.O. Box 458 « Ormopd Beazh Flanda 321750363 « Shipping - 8 Exsl Tower Crde » Omond Beach, Flonda 32174

$504) 6725658 » Fax (008

) £73.4000

F-g



Hydrogeokagle huestaator -Wese n Hilkboro Bash

Appeadt F

Fwnde
M. LINTA CREAN Catleopon
SOUTH TLOBIDA MATEX Wt DIsTY Ll
1% NCLYEDERX PO
WEET DALM DEACH.FL Blatt
ELAB, Inc.
ARLTTICAL REpoeT
Page §
Bawmission Wumber: Lit0eéTe Clisaz s » Wamberr s CLINCLMCOY
Daza Recesived: 11/3v/32 Project SYendes:
Dene Repocted: AL105/0: P00 Nane LT
Elab Repocrt Sane: Vioaloew-»Focall . xrn
Lab Femple Feaber: OJil47s 3 Tate Camplnd n
Cliecs 2angle Mambwr: i Sanple MATTLX: CASOMD MATER
Sespie Descripeion: RQUIMCENT BLAMK OI MATER
Repaiting Oate
Meihad Aralyte LLT TN "] Seity Limic Aalyst Analyced Pempare
D220 0 RNeRd WILATALE GRIAGCE
: 1,3 DIOIIMODDEEEST v i °.% wer LT L
? L 3-DIOosinaint v L .9 LAl Li/e/¢0
2 & DIOMSeORENTEST L wre e.% mac 13/)8/¢0¢
: SLINEE S et Y v s LI 2 val AN
H v TN 2.0 e
¢ 43 2.9 P
.50 o iifaadee
0.9 J 3.2 ne 11733788
¢ u .36 e STR ]
.2 v 0.53 o 203
1.3-DIOELR0MRMsE 1.3 v .3 et
1.1 DIOELNC e paNE P v »n o s/acjos
2. 3-DIORLR0 P20 AT 1.40 v °o.% L
3.5 DIORIKD PRI FENT 3.5 0.5 <
5.0 DIORSS0MOMST LI 1 BT £.%0 et
Mol c.e2 v % ok
RETHYL TERT BMUTYL CTMEN |NTHEC o W 1.50 T
ATV LSO eONIING 0.8 ] we 2.%0 2
Strain 0.% H wil 5 s
L 2 TETRADMLOROETIHASTE 0% 9 WL s.8¢ (¥4
L 0,2, 2 TETRALKLORORTIANE C % " wi 2.5 LS il
TETAMILLONG ETYENT 0% U /L .83 o 1SN
oo s v 'l .52 (LSS 1158003
1.3.4.TRION0S t$2 U o3/ o.w »e
L TRicoecETLs g% (4 i 0.9 LX)
$32.2 L3 TRIONROMIITIM 1.5¢ v /L ©.» e~
2.2 TRl ORI e a3 v il 0. s
122 | TR OEIROFTLUICAMETIAST 15¢ v w/L ey L2300
w22 L3 RGO M0 sk 3.82 v w3l ©.% -t s/aoy00
wma VINTL OSIRIsE 2.5 v wh ¢.%0 o (375 Le
w22 MYLEMES, TOTAL .8 v s £.80 L LL/ieved

Makng - P.O. Bax 460 » Ormond Beaoh, Flonda 321750468« Shippng - 8 East Tower Crde « Omond Beach, flarda 32174

(504) 6725668 « Fax (004) 754001

F-0



Appeadl F Hydrogeohg i lwuesgation - ks n Hikboro Bash

noras
mE . LINOW OXRAY Cotiichee
BOTTY VIORIDW WATER MOMT.OLST Lt el

s MLARDERE D
NEST POLM DEACHTL J)eld

ELAB, Inc.

AMALYTICAL AxyiwY

Tage &
BAmisaiae Sunber Clienz's PO, Nuabar. CIisO
Daze xoce & 115Iv/ae Projeil Sesber
Dere Repocted: OLAOS/0L Project Same. LRC
Kials Bopart Mame: Finsloew s¥inal2 A21
Lab Fasple Semper: MOLLEYE ) [ece Savpled. 11700000
Cliere Sangle Mater: Tangle Malvis: CHOLD XATER
Senpie Gescription: DQUIMNMENT BANK O waTER
Reporet irm Core
Fethes Aralyte beule Q tnice sbmic Aalypat Aalysed Pempars
D ADIPATRS, PRINALATES, AP PAN'S
BEMID (A} FENENY g0 4 /L c.48 ™ 13704700 12
D011 - RTNYLALN L) PHTHALATE 1.¢ D] wB'L 1.0 B L 2%
D2 13- KTHVLMECTL) ADIPATE ie v -/t 1.4 TR }
e $ e u 0wy $.0 2 11
SPCIVIC COMDUTTINCK LN T “adoe/ca 1.9 <
Mz LAMCLIER FATINATION 1MDXC " L34
LLE JCe N v 134 ] 1.9 e i
1832 " “n T LS 1630
1691 TOTAL DISSOLVEY S0LI0E 1T0S st v /L 5.0 L
0.t TURBIDITY 2.3 v wTu £.30 e €4
iLC.3 SNESTE »an v L 4" L i
%2 CeAnize TUTAL 0.913 ¢ s ™™
STLVRL SO | ORGASTT STTROGEN (an ¥ 0% ¥ - T
a3 TOTAL RJRLLsE MITROOEY las M) 0.5 v egls 2.50 ™«
R TUTAL PRCEMICaLE 0.13 W - 2.30 ™
me.l ABHIA STTRIGEN (o X! b -t 2.0%0 7%e
LLE ] o 3 day < LU 2 o
LT LY ESrATTASTS 1Mas 210 3 -t 2.8 -
M Ol ALPAN 8.5</-0.4 U ¢ « Y
Bz OGS BITA L0007 g o et i T WY
S50 FADIUM i g.2-/-0.1 pCLrL sy
st BADIIM 338 L 3000 u [ e S 1.0« 8.0 Ay I
i O .90 v ng/L 0.9 e
w038 raceoe im0 U -~k ©.0%3 s
W SUTIATE MiTROdEs laa ¥ ).950 U ng/L ¢.0%) e “
0.9 MITRITE MITROSEX (as WO .0 © gL c.0% xre e
ARSI ] STTROCEN - NQ)/S02 18000 .50 v /L 0. xit
109.9 SATICPEEIMATE - P 130 U oyt e.1e xre ‘
1099 STLFATS §.5¢ v /L ®.%0 it t3/3v/ec
ica.: ANTINCMY I TOTALI 1 v 2L 1.0 KIN 12764786
™ LEAD 1700 E 3 4 v e 1.0 (<] L3/8%/0e

Maing - PO, Boe 468 « Qemopd Beach, Flonds 121750468+ Srigping - B East Tower Chicke » Crmond Baach, Flonds 22174
. (93] 6725668 » Fax [904) 6734201

F-10



Hydrogeoklgic huestigation -Weske n Hilkboro Bash Appeadlc F

Mosds
ME. LINDA ORMEAS Cevtccnce
SOUTH FLOKIDA WATER SENT . OLST "o

RIS BEIAYIEERT AD
SEST PALM MACH YL e

AMALTTICAL BXPORT

deje -
Gtwmisalos Yesber: 113334% Client s F.0. Mabed. TII04N050
Date W ol AIMN Project Sester
Duce Reparted. Ol/o0s oL PEOJeCt Mate . LaT
Flab Report Same: FloslvevsFinall 2kl
Leb Sesple Wamkec: COLLIEN uce 2ampl
CIieil Eample Nwsber: M4 fosple Matrin CROND wifin
Semple Des €0 KQUIMCENT BLANK U WATER
Lirg Oate
®azod Azalyce it @ ity Tamie Asalyat Aaiyend Mepase
wn mEATIRY 030 @ - 9.30 L] 1000
e SELEWIUN ITOTALI 1.0 3 W 2 o
e 1) TAALLIUM ITUTAL) 1.¢ u -/ 1.8 iax
292.7 LI MM | TOTALI e v o/l 1 S ESPR L AL
? ARSESIC ITOTALI ¢ 0 $.3 ™ L3/a8/20
’ ANRITM [ TOTAL! e v 0 ™~ 15/ 00
’ OEXELLITN (TOT 18 U 1.9 (L) Lilitice
oAl L.t u 3.0 (2] /e
). 7 OmOmnIe (TOTAL) 5 u $.¢ 1S LN
? SOPFER (TITAL it v 0 o 18/93/32
Y IR (DOTALY “ v “ o™~ LM
T MAMOANLAL (YTl $2 U 5.0 [ 1L/0/02
' MIONCL (TOTALY 1w s (] 13793703
we.Y SiLVER (TOT 18] v 2 | I8
PLL) KON (ToTAL em v 3.%0 o
28e.y 2IMC (TOTAM ¥ v b3 (<]
Gals Cwalifier Code ey
: T Analyte wis anialpend Ciw, Dl was St Geteileld alxne (he ropiniod saple geart (taion Jimt
Lals Bavple Mmber: MNLIEE 2 Sete Serpled: LL/20J0C
Clien: Savple Mater. Y Retgle MLFiX CROINT WATEX
Tample Sescriph lon: GROOND 1G0
Papeating Tete
Yl fand Acalyte Reseit O Uaiis amics  Asalywc Azalyses Fowps
LR DIOKES 12,078 7008 3 v s [N o L2lasi0n 3
ZALISATE PRSSATANE RLN/A RXTENMIARLES
s ATORATYTNIST 58 v e e vs 33
€% ACOWIFTYTLION LB I s s L 1275909 L

Madng - P.O. Box 468 « Ormond Beach, Flondy 321750468 » Shigpng - 8 East Tower Cedte » Qemond Doach, Flordy 2174
. (904) 8725650 » Ve (B0M) 673-4001

F-11



Appendix F Hydrogeologic Investigation - Western Hillsboro Basin

F-12



Hydrogeologic Investigation - Western Hillsboro Basin Appendix F

FIELD SAMPLE

EXW-1
(1,015T0O 1,225 FEET BPL)

F-13



Appendix F Hydrogeologic Investigation - Western Hillsboro Basin

F-14



Hllkboro Bazh Appeardl F

Hydrogeokgl iuestgator -Weske

Mossa
S LIMOW Oxeay Cervicavm
BOUTE FLOIDA SATER MOMT DIST L

Mi%e  BLVRDRRRE 1
WEET PRIN MCATH, FL 12400

ANALYTICAL RxyiwY

Fage s
Bdwianion Sester: 11003678 <t PO, Mabar, C1i904MO00
Dece Recalwed. 11)39/02 PiLIA Nesker
Tale Neparied. 010 Project Neme. LEC
RLAD KApGrt Rawe: Tinalase oViteis n;
LAL Fample Bader: C0116TE 2 Seampled. 1AW
L= §1 Serple Saner. Wi Saspie Madrie: SEOOMD MATEN
Sasplie Deseriptics SRIOMD
Reporting Dacze
Yo Lnmd Asalpte Ressic Q aita Llmit aalyes Jraiyred PTeparel
PALODITY BCCLUTANT B/8/% EAYAMCTARLES
s ATDOACEN L BT L) Vo i3
e WOTISENT W/ U 1 v 3
“s DI AL ASTIOACR .2 8 .0 ve o
2 BEOCET (8] PLETRANTIION $9 @ 5.0 vi 313
Q2 DENE0 (X FLOGAASTMNE $.0 ® .t v 12
€13 BOOCED (O, M, £ PERYLANK $9 % L | L] IFTRLTE s3/e
2 BNID Al YERESE $.0 ] L L e
$35 BN OOORSETECEY) METHARE s u 3.8 “ 210 )
a2 BEI - OROM0ITYIL. TR $0 U 5.2 ] 3 1
528 BIS 13- ORORO I MRS KTHER "o u ».3 ] 2
an 513 ETHVIMECTL! PYTYALATE $s0 wu 5.9 w 3 )
3 CIROACOMENYL ISYL TR s.6 v .0 v L} !
s BITTL BAMIYL PNTAALATE s v $9 Vo S P i
o 2 SIAADHTIALEST 5t v $.0 o 13/0
<3 . ) METHTLIE L s v 30 Vo o
s 2 T 53 v s 130
a3 COILORIEAEMYL SANNTEL TONER s.2 v 5.0 13
(334 Cerrsens s 0w e v
3 DIDD D) A, B! AMTISACDE 5.0 ¥ s ¢ L] 3
(21 O MITTLINTIALATE 5.9 ¥ s o 2
o 1.3 - 01000 s 2.0 J s
$3s 1.1 DIOGORIEEVIAMNK L0 w9 32 '
an 1.4 DIOCONINESTIMNE g $.9 N
£23 1.1 -0I0uoeoe e 0 v b v !
an 3.4 DIOEONG MRENCE. *0 v 59 Vo )
a2 DIETHYLATIALATE t.¢ v LI o
o 3, 4 DIMETHYLIMESIL s¢ v 50 o we
Lre LOmETIYLANTIALATE s C v *.Q G 1300
“n €0 DINITIO 3 METHILINENK, v Vo i
Le 2, 4 DINI TEOWEONL I v ] vo i
o 2, . DINITROTOLUEST b L) v 0 Vo

Mading - P.O. Bax 488 » Ormopd Beach, Flondy 32175.0488 » Shagping - 8 East Tower Ciacke » Crmong Beach, Flosda 32174
. (904) 672-5668 + Fax 1904 672.4001

F-15



Appeadl F Hydrogeoklgh: huesaation - esen Hikboro Bash

m3 . LINDA Omnas CM
BTY FLORIDA w s"Hon

MM B
MEET PALN BEACH.PL 3433

ELAB, Inc.

MULTTICAL MrvoeT

Tepe »
Blmission Musber, titccaTe Client s ¥ O, Babwr: CLINIOWOD
Date Received: 11720/0¢ PO Neeker
Date Repotted LT N

Kove  Firalcsmw-»rinaii ap
a4k Fample Norter. tOl1aTe 2 SATS Saspied: 11720008
Cliens Jasple Semrec: W4 Gemple Matrix. RO WATDR
Sesple DuacTipiica. COZCWD M3O
Repocting Sere
Mo b g Aalpie Penule © Liaan doalyat Asalyoel frepare
EEIONETE POLLETANT MO A BNIRACTAMLEY

25 1. CDINITROTO LGSR s u L $9 ]
“an 1,3 -DIMEITIATIAAY I M L) u »y/L $.0 130
625 » OCTYLOWDALATE 5 v wi's 5.0 Ve
o SOCHIM 13,3, 7, 0.7T0300 | EOOEEN) L3 v i e v :
628 PLICRANTYINY 5.9 ¥ we 80 v; 3
s FUxaaiss $.0 - -t 5.t "3
63 HOATRLSASE EVIINT ' U A .3 ]
LR HEACOLOR eI o s$.¢ v s b w0
LEA FEADCOMOTPTLA PINTAD 1 DNE 'e v »3/L $.0 w L9
2 MO LLROT TN 5 v gL 1.0 v 3 se 3
2 SOOI e *2 v -rs 3.0 v 1758
€23 LRCINCOsAY 5.3 ne 5.e v; 12700008
i3 RAFNTALISE 2.9 v o' L ] " 13/00009
(RS MiTRCIENZEMVE "o u wl t N | s 12 0
(153 3 NITAGPEMCL $.0 v il LI w i3 3
an 4-MITRO s a0 L "L i ve 13
2 ¥OMITROSOO IMETVE LANI M e L gL L0 Vo 2 :
a2 50 TROGLO | OOy LA v s v A 5.0 v I
L3 ] ARITTIOES0] 0 PROPTLANI R . 2 ' vl L vl 12/50/0e i
- FEYIAlsioocmanee 2 3 [ 2 - 1251 )
Qs PACRARTIRENT .9 J o'l 2 " .2
s ML 2.0 v 'l 5.3 w 13710000
o oo ' .0 v /'l 2.9 w R R
02 L34 TRIOUOM Do ¢ v "L L0 Vo 3350
a2 14,6 TRIOGOR PR RCE, LN v = Lt $.0 Vo L3/
s Ly @ % 1.9 ™S 3
“rs 25 e 3y e -
L) .02 L - i i ™ ’
“wa LA ] J w 'L 3.83¢
W@ o010 u i 0.0Le =3 :

Maing - PO. Bas 488 * Ovmond Boach, Fleoda 321750463 Ehppng - B Eost Tower Crde s Demond Beach, Flondy X174
. (304) 572-5648 « Fax (904) £73.4001

F-16



Hydrogeokg e Inue s83atos -Wesk i Hilkboro Bash

Appeadt F

LR

ot

O MATER moeT LDI52
STIATIER »o,
PALR 3EAOM L

AMALYTICAL RAMORT

Foey

Covvtccaze

"y

ELAB, Inc.

Page L0
DOmieeloe Msterr: LLINNSYE Q2 'S PO Bester: CLIDMWOMY
Date Pecatved: LU0/ 22 frojece Saotec
Dace mepactes: 031 08M1 FUSJect R 8T
flad Peporc Save. Fira
1AL Baspie Normer (011606 2 Dote Sempled. ii/2afo2
et Sample Warles . M4 Sanpie Maty GOIND MATER
Zasgie Deveriptizs. J02OND KO
Cate
M1l Asalpte Pewule § Aowiyer Anelyoed Peismpare
0o .03 U i 3% 2 12 3
s MEFTAOCOR T 2333 /L 3 ™™X il "
LLR) MIASCORSEENTENE .3 v i/t 1 ™ a/aslan 13)9
i MEXADCLSOTETIOFENTAD ] O 3.5 il 10 ™ EE PER 3
s LTS 5 s . (v FILY 3
LEL Ea1 Iy 0w [ s e 13/8309
18 J we . T o 2
L= I ©.10 3 i ' ott s3/a3/00
™ ©. 1 u /L e i
wre e < v /s b : i3
s ~n H u /L 3 Tee s
L) o ) v w3/t LR ™ :
s N 2.3 v s o 13
s ~e 0 v E 18 0 ™ 200N
5 TOTML FON'E .42 v - c2 i3/33/3
" -
i3 L, v wy'n ¢ 250% s
215 SALADTS 1.¢ u oy’ ] 2 Ly
s SR TS ¢.3 v Wt o 3 ‘
13 PEATACWIONCEMEMCL 3 .40 u el . oA - i
s 7ICUaNe ' w3/l H oo
1% .40 TP (st 2.2t v wlit 0 oo /e
(21NN Le) MATER SPSANIC CARMMEATER
m CRIIONDIA .3 v s ¢ Y izjanfar i ‘
L2 M) ML IVYDATR ) 2.3 v we ¢ 0 13508
E¥ DIEDOECTARY ¥¥.PROCOOTS
1. 2- DI - § - OUCICSICeA 0.0 7 w/L a3 ces 13 3 ?
ETEVLIMNE DIOSOMIOS wy u wn 32 AS 33708
L ROC ARCE - SLEPRSIATE
e SLITeCaaATY 0 u 3 PN A 3/
B RC 20008 - RERITRAML
Maling - P.O. Bac 460 « Ornmond Beach, Flondy 121750868 « Shpoerg - 8 East Towar Croke « Crmend Bason, Floddy 12174

. (304) 872-56068 « Fax (304) 6733001

F17



Appeadl F Hydrogeohg i lwuesgation - ks n Hikboro Bash

Pasco
%3 LINOA CREAM Corticasn
SOUTH FLONIZA MATEN MOWT.SCET o

AN BLVRTX M.
WEST PALM DRADN. TS 30400

ELAB, Inc.

AXALITION. ErrORT

Poge 11
Cobmiosion Sesber: 113336474 Cllec'e PO, Munter: CLLMWON
Daze Rec LU0 Project Seshes
Dace Pepocted: OLSI5/0% moject Sase . LEC
Elab Poport Nase: Finaliswe - »FLaald v
Lab Sawple Sumber: MLNOE 3 fute dampled: L12AW
Climss Zangie Baoei. Yy Fasple Malris: GROLAE MATER
Senple Deacripitan: GROOND GO
Repactirg faze
Mozhod Asalpte Pesuls Q Unito Aimir Aoalyen Aralyiea visgarel
P RIEC. BOC'E - RESCTRMG
ML Bronall .3 U wa 5.t . /6400 (g
(L LAY sligenr 3.4 4 W 240 e 13/04/00
BY_S3CC 1 BOEIDATER LU PRITICILGS
.2 ALZéIY .42 v e 8.3¢0 by 0 2 12
22 sIeLIMIN TR S I - 3.3 £ ) ;
s [ 20 el B . ] L 2.3¢ ™ 12
R SRE 1 UNERPIATSD. CAMAMGTER
L3 1 9 ) MDICAN ITEIX) 28 v - 2.0 > L3/095¢ i ‘
LRI ALOICNS SULIONT N g we t L Lars
i3 RIICE wrroxiot 28 3 e LR ”e N
1. CARBOSYL 2.0 L 2.6 0a L2746
LT ) 1+ KYTRIXTCANROTURAY 3.3 ¥ we a5 L
£3 29 | SETHIOCND 2 v it 28 P
L LTS METHONTL 3. % wn 2.0 [
v IEC MO CHRES PILATAME QelANICE
.2 LIS SN c.8t ¢ 'l 1.5 L L4
"2 FATHCMIOCDONE 3% ¥ s 2.50 o
w22 P00 [ OEOMETALTY 3. 4%¢ v s e i3 cd
3.3 BOTICTTHN 3. @ wis t. 50 (L3
w2 DOCAMOMETIVNGE 3.5 % s g 3¢ (13
3.3 CAIBCH TXTRACHLONL LG LR L e €8¢ e
"2 OLLecETweT 150 ¥ s W0 o 13/00/02
2.2 DRIRCTORN 3.0 W Wi 6.5¢ LS 1M
ma CHLLROMETINST $.5%¢ © e 380 e 13733/
3.2 1 -OeomoTOLIENE N v s .50 e WM
ma 4 OROTOLIESE 150 v s g2 e /80
3.3 O 1 MO AL TR T v W'k .50 o Hnsnin
ma O10R0MOETIAST .50 v e c.h0 e i/nla
LLERE] 1,2 0rCHLceceEs T M s v /L ¢ Lo 10
ELE R 1. ). rdniascenyzns L% v -l €80 »ex LR RE LTS L)

Nabng - PO Box 468 « Ormood Baach, Florda 221750858 « Shipgeng - 8 East Tower Cigle » Ormong Beach, Florda 22174
. (504) 672-5658 « Fax (504) 673-4001

F-18



Hydrogeoklgic huestigation -Weske n Hilkboro Bash Appeadlc F

o
R LINOA CREAN Cotteohon
SOUTH TLORIOA wntux e OL8T L h
BANE BSVEIEAR PD
SEST PRLM EACH L e

ELAB, Inc.

ALTTICAL ArveeT

Pape 12
Submiwsion Susber: LLBiCeVs Clisat s 9.0, Waleey: 1
DACe meceived: 11/28/9) ject Sumbes
Dete Reported: OL/OG/3L PO Aot Nake o LXC
b Repact Same: Floalaee-siizaly . xr
D Semple woster, OOll4™M 3 fule Sampled: L1200
THiME Rawplie Wuster: 355 Semple Macric, ABSLIT MATEZN
Sample Descripeion: ooer w33
BAQGELang Taie
Rethoe alyce Besnic g Teils Liwie Araly». Azalrzes Piogaced
R 220 A0 TXIRI YRLATIAR Seamncy
3.2 5.4 DIOTIRORDSIEST %% U w3/l 0.8 e 11/%3/99
-2 (0D LC0L0 I VB LTI L L v i 'L ¢.% Py s )
wi.2 5,53 BIDMIAOETHANE 1N v 3L ¢ o i3
22 L2 LI OLORORTHAYE 3.8¢ U s ¢ e 11/%/09
L7 I 3, 5 SO DITONOKTHEXT 138§ vl % o 110
3.3 210 L - DIOROROSTNEST .50 0 2.90 o o0
w2 3.9 O [P . (s
Wir.2 ran v we 1.50 o
02 3.83 ¥® wn 2. 90 "e L
0.2 9 J »n'L ’.5¢ LA LT L
923.3 0.% 4 e .38 ne /0780
g 1,1 DICECecrITens o 9 'l 9.5 et 318230
3.3 1.3 DIO0OM Mt 0.9 J wp'l .92 L e ss/agvee
ma ATHOtT e o u 't 0.%3 i e
22 METHYL TEAT . JiTYL ETHER OfTWR 0.0 v gVl 0.5 “e trfag/es
8322 SMACH LRI EN LV c.%0 LY S met
%22 1TV gy wu 'l 0 poel
w23 3L - TRTRADILO ST 6.5 J e3/L ¢.W e
w02 280 u -t e.9 (M
rse v uyil 0.5 32N
.08 W wi’s g% e
250 v L (T e
3.3 © s g.%8 3 13730500
% v L ? 5t (L1 13/10/00
3.%13 v w s 2.8t L L 4 13730000
STLLCOIMETINGE 7.5% ¥ s 2.5 "e
bL0 L2, 0 Tt setenirant 9.9 ¢ e .82 L
03 .2 VINCL Cwicaite 0% % -t 331 s
"3 rLinils, otwl Q. . wp L 2.5¢ ey T I
o A3 LIETIAZATES, D FAR R
93 DINDICAL AR 0.1 ¢ L 2. 12 T 12297289 12

Maing - PO. Bax 463 » Crmerd Doach, Florida 321750458 » Shpgping - B Eait Tewer Circde » Ormand Baass, Flonda 32174
- 1904} B72-50AR « Fay 150281 R722.4001

F-19



Appeadl F Hydrogeohg i lwuesgation - ks n Hikboro Bash

Pty
5. LINDA Omxam Cotdccton
BOUTE FLORIDA WaTER MY oLt Ll

LLELIN SR T
WEET POIM DEACE. FL D412

ELAB, Inc.

ANILITICAL ARPCRT

Pege 1
Bilmission Senber: LLONNEE Clince’a 1.0 Maslmr: CLISE4WOD
/30 Troject Busde
L VL Y8 1Y PESJeCT Nawe . LT
Eleb Pepor: Save Flnalnew-»lizall. met
LAk Basple Worker (OLI6W 2 Sate Easpisd: L3IV 00
Clieer Sample Maales . M8 Semple Marric, GBILMD MATEX
2angie Deworiptioe GROND NN
Xapaiting Tate
Matned Aralyte Q ite Limse Aralys: Aralyiea Piegare
B ANIPATRS . FNTAMATRI. N PAXL
23%.2 SO FDNYLIMOYL) PITRALATE 2.0 v ol 2.9 ™A nun
a2 OIC2-IONYLARXYL ADE AT s v T 1.6 ™A
110.2 cowse 0w (L 13 '.0 o ¢
GIBCIRIC QOATUCTANR "N - 30 o
LAMOLIER BATLBATION INCES 0.33 . ox i3/arjen
ooon 6.0 ™ e 0 11/2%/0% $
b T.e8 T "< WEv»R 1 T

e TOTAL DISSILNES SCLITE (T34) 1 s.0

EL LR TERI0ITY an 9.39

i ASsErTOR €3¢ U 0.3¢ i

2 SYANIDE - TOTAL 2.83e u 0.9:8

0% 2 SRIAVIC MITHOOOt (A ¥ L 1 u »

i TOTAL KITLIWE NITROGES lea M) PR LY

4% .4 TOTAL Mamoens 3.33 v

1501 AT BOCEN (o W) 0.5

on.2 O S-day i

L EL WBIATTANTE [vaas) 0.1

3€e.0 oss ALra ’ 2.3 5 P.3e)%2

we.0 Sl BTA ™ .7

S5l BADIUM 334 J.2s00.)

LAl M BADIUM ke 2.te/00.0

»ie oase ox Lele 1

03.3 Fucele 3.8 13

0.9 SITRATE MITROGEN Ca» 8] 2 v ik '
? SLERITE MIThOoEM (as M 1.3 v 1.3 "

ATTROGEN - MOMMOD O8OK) 12 v 1.3 xrg 1729750

10.¢ a9 JERCEEATS - ¥ P v LR i te/an/ee 1749

100.0 PILIATY 2 n wore 1ras/ae

4.2 ASTINOSY (20TAL) LI 1.¢ TN L2/aeiun

T AS (T Ly v e o 13/95 /88

AR NI ©.32 v 830 [ 2] ireain

Makeg - PO Do 468 « Omeod Baach, Florda 321750868+ Stigping - & East Toww Crcli + Ormsond Beach, Flasrts 32174
. (904) 6725588 » Fax (90d] 5734001

F-20



Hydrogeokagle huestaator -Wese n Hilkboro Bash

Appe vdic F

RELOLINDS, CREAS

SOUTN FLORIDA WATEN SCAT DIGT,
ARATIONE R

MEST PALN BEaOM, YL 33alL

LTy

Bdwmigstion Suaber: 11333474

Daze macelesd: 11539/0)

Sete Pxporzed sJeason

Ll Zemple Mumbar, 23i3¢ve 3
Clisnt sanglie Mmber: 345
Feeple Cescripeion: oo M0

oo

s

AMILYTICAL ARPEAY

ANL'A P.C. Wesker: Cliddewies
Traject Nmbar
PIOJRCT Make: LBT

Eish BSepoct Mame: Fisaliew - oFinel2 253

W

CRUD MATER

tute Seepled
Sevple Matria

Poge 3¢

Reparting Dere
e b Maiyte Nesnit O units Limst  Aralys: Aralyied Prepare
e AELEVIDM (TOTAM! 0 & s .0 [ £ Lifes/ee
L M TAALLIDx TAL! 1.0 w [ 1.4 oAz 1270000
ALMINDE (TOUTML 103 J i3 [ 2] Wy =
AREESTIC (POTALY $.0 v -y s.1 o 3370000
MEIUM (Tomau ] /L 10 =™
BVILIIM ' v s 1.0 ™
ML LR OADsCUM 1ToTAL) L ) v we /L .9 ™~ 2104
393.7 SERSNILN | TOTAL $3 v wre 9.0 ™ La/ae/les
. QORFER 1hoTel 18 ¢ - i 13 (AN L 1Y )
’ 1R (207AL ” . T 1L/3/08
WAGASTST (ol L 59 =l R
r MIOooeL (roTay ic U o3/l 10 ™ ¥)
ELLN FILAYR (TOTALI it v -l i0 (] i
0.y S20IUM 1TOTALI e L 5.0 RIV) 12704700
05 s TAL) 0 v s at [ L] Li/ag/se
Terte Omiifier Cooe Xep
v The sralyte was asalyaed Cow, but was roc G0zacied aloae Cthe repoctet 2arple QUArLitation =it
Lo Sevple Mabec. 2833e7¢ ) Oate Serpled: L1/00/02
Client Saspie Nmder $66 SANple MALeia SIOLID MATER
Fasple Oescriprion: REMLICATY CAMPLE
BSeportirg Date
Yol iunt Aalyie Sesuit ¢ rite Cimic bralyrs Noal el biape
iaian DISOIN 12,9, 7, 8-9C3C0 " v 'L e.m el 12/33)0
20ICOTVY SOLLITANY B/NA ESTENITAALER
“an AlLaammenx LI S wi’h 5.¢ vo i3
a3 ATEMRATIYLOR 3.9 . s LR ] i3
s AYTRRATTAY .9 i vl 5.2 L 13/l e

Maing - PO Box 453 » Ornmeod Beach, Flosda 321750460 « Shpging - 8 Eaat Towar Croke » Ovmend Beach, Flends 2174

[904) 6725658 » Fax (504) 6733001

F-21



Appendix F Hydrogeologic Investigation - Western Hillsboro Basin

F-22



Hydrogeologic Investigation - Western Hillsboro Basin Appendix F

REPLICATE SAMPLE

EXW-1
(1,015T0O 1,225 FEET BPL)

F-23



Appendix F Hydrogeologic Investigation - Western Hillsboro Basin

F-24



Hydrogeoklgic huestigation -Weske n Hilkboro Bash Appeadlc F

. LINDA CREAM Convuave
SOUTH FLORISA WATER MOeT 00T
BAN4 MKLVESERE 0D

STET OWLM BRADK TL 134lL

ELAB, Inc.

Page LS
Sebsiswion Wasber: 11000674 Cliesl ‘s 2.0, Wesiher THIPAN0IY
Sate decelved. 3/aw rroject Numbaer
Sete Reporied: 3703701 Fesjedt Mase: 2D
Klad Bepost Meme: Firalrew sTinell 204
L4h Fample Wader: (01167 ) Sate Eangued. 13 aafoe
Cliess Sample manZer: W4 Sample Matrix: GROMD wATDH
mpie Dewcrip FEPLICATE s

bapocting Cote

Method Aralyte Mesnic @© Qaite Lamit Asalpsc Adalysed Pimpaing
: ALITANT BWIA RSTRACTAMLES

L] DI 3 v L i v 1203709
=1 BERT | A) ANTHRATENE s v wis st vi 12700000
633 FESZO 10 FUNRASTYIME s u L L v: LR R T
s FENID | K FRACRAYTEENE s 0 wi 5.t i 121V 12490498
525 ISTDICN T FEATLDN LR v s L i
s BENIO A R s v i 5.t L]
35 IS ONOR0ETHIEYY ML LR v “a'e LI ”
s OEoRoKTHEL KX st v 5 L
523 OCONGTIRaTISML. ETex LB v $.2 w
2 TRV BWTAALATE 5 v L ) ws
“n & EASAMOONIDICL PMENTL ETIX 5. 0 5.9 i
5 PITYL BOREYL MTRALATE 3 @ L -
s $oTALSOIMMINTHALLYL 20 v 59 v
N & CHLERD ) METHVLINENCL n v o I
s - CALCOLOMING s ¥ 59 e
o £ ONLONTENENTL. PMENTL ETMEX s N 5.0 Vo
«s OResise ,2 v .0 va
s DINENII (A M ANTATINE *0 v 3.0 v
“s e u s.0 va
Qs %9 3 %.¢ Ve
a9 LR 3 $.0 w
s 1,4 STORLCIeRCION 90 v 0 VG
@ 53 GIONMSeceNNTIDING 0 u 0 va
s 1.4 SLORLCeMENL s0 u .0 Vo
2 DIETHILINTRALATE $.0 U $.0 Vo
s 2.4 00eRtNILIMENOG ¢ U .0 a
[E1) DINETHILINTIALATS $0 U %.0 vo
(35 4.6 00000 1 ETHELMESCL U _ 0 Vo
“s 7.4 . SORTTROOMDEX, »n d w/'l Vo
s 2, 4-20tOTILLR 50 9 Wit Vo
< 7.6 SISTTIOTOCANE .9 U w’l va 13/10/¢0 e

Madng - PO. Bas 488 » Ormaond Beach, Flonda 21750860« Shicping - 8 East Tomer Crcle » Omand Beach Flenda 32174
‘ (904) 672,568 » Fax (904) £73-4001

F-25



Appeadic F

Hydroge okogie lnues 8aation - ks n Hiksboro Bash

ME. LINDA OREAN

SOUTH FLORIDA SATTER MOMT. OLST
.
st

S BNCVESCRE WD

POLM DEACKE. FL )41

Nossa
Cervicancn

ELAB, Inc.

AMALTITICAL BEoaT
Pagr L4
Fadalienion Mamber: 11000676 Cliert's 2.0, Swsher: CTlIINECIY
Tate Received. 11/3%/00 rroject Mambar
Sete Beported: fL705501 Projech Mame, 180
Rlad Bepoct MWame: Firmlinew-»Fisall W21
La> Sevple Number. 1011676 ) Sale Zaspied: 1i/30/ce
CLissl FEasple Nesber: M4 Sample Macric: GRIOSD MATIR
Senple Deacrigtion. PRILICATI SMELE
Reporsing fete
metiod Aralyte Tessdt @ Teite Limit  Asalyec Azalyses Powpaiad
PRICOTTY POLLUTAMT A/M/A EETRACTANGES
. 3, 3-DimeorriariiaL i %0 v -/l .0 L s3/essec
25 PLon OCTYLISTRALATE s.c ) /L $.0 Vo :
an SOOUIN (2,0, 0,0-TC00) (BORETM™ e ') -/ 300 e L2
Lrd) TLATEANTHEXT $.0 U g/l $.0 v 3
193] use s U -/t 5.0 v3 H
£ YA CLRON AT ENE .0 w3/l $.0 ve
825 AEAOE RO ITAIIDNE LR u “WiL 5.0 3 3
3% ATXAOIELMOCPILE PENTAD LN s.¢ v 'l s L3
25 FLAOCLROTTIAST ..c u il .0 ve
131} LOTEIOIL, X, 3O PN 1.¢ u ' 5.0 v
2 TICOIDCE s¢ v »3/L 5.0 o 82
25 sSAATALOR LR u “l 3.0 vo 2
“an I TRISMRT 5.0 L » s ve
625 2-STTROCVRNOL L u 'L s vo
. TROMNGONIL it U & U an Ve
23 5 STTROCCOIMET LN M L v L s5.¢ vi
s A ATTRIG00! e LANI N s ¢ U s ..c v
az 5 ATTIAS0T » MRCIVIAMING $.¢ v w3’k b I “
% FEVIROM Lolimeln) L e v s n 3 )
o PATRINTIO O6C 5.¢ v » L 5s L /N
825 ML .t v e st i 1270000 i
“an resesy st v s ‘e s 13/83/92
433 L. 2, - TRIOR MO TN IME s e v WL 5 w3 1370010 :
- 3,8, TR0 ML b L v s e 13718000 ?
24 SNLLOTIATED FRITICICE A _PDX
¥ 1 u s N ) ™= 13/93/9 i
»s3 2.5 v wL 5 n° ‘e
¥ ? i v s 3.830 L 11 /900 :
s 3.230 v 0 N n~ wwraain b
v BTein »e v it £ 830 ™ 12793492 :
s PTAOLOR 32.830 U v/l L B [ we wz/e N

Mavng - PO Box 463 « Ormond Beach, Flonda 321750888 « Shppng - 8 East Tewsr Crcle » Ormond Beach. Fload X2174

(504) G72-5468 « Fax (904) 6734001

F-26



Hydrogeokagle huestaator -Wese n Hilkboro Bash

Appeadt F

s
SOUTE FLORIDA WATER MOMT . OIST
L
WEST AL BRACH L e

LINDA OREax

Feean

"o

ELAB, Inc.

ANALITICAL ararT

e 1y
Sctedanion Marber. 11000676 TINeRd's 2.0, Waskes: CTLLIDIGWCCY
Dale Taomived, 33/3%/00 rroject Maber
Duce Beporzed: /705501 Teaject Mame, 12T
Feport Same: Fioalnee sTirall 391
Ladb Sample Border: COLLETS ) Sate Zaspled. i3/av/co
Cliert Sawple Swmber: M4 Sesple Metrin: SROOND MATER
Fasple DaRcripricn. KRFICATE SaLE
Beporriing
Merhod Aalyte el @ wita Cimit Amlyst Arelyeen Frepacr
% ONSTNATED PRSTICIIEX & PSR
(=) MEFTADCOS BICXI0R 0010 % [ o.3:8 12
904 FEXANCAOMEI N 0.1 ? wi 0.8 13/
@A PFAONCCOROCT TLLVRNTAC L DT .10 ¥ e °
& MTHICAOS 0.0 L WL 2.0 /s
* FIMAZLNR iy W w e 1 3
905 TUXATIRST o.10 8 L 2.4 an
L2 L T ITY .10 ® we 0.8 13/
ws L I H o0 W [P o.18 )
s e an 0.10 v wv'L 1) 13
wa Cu Laa2 0.1 W we ¢ 33
°s B e .10 ¥ 't .18 i
w [ I F3t) 9.10 ¢ e 0.5 )%
=S Lo IR L .19 v 't .48 (SR
s TOTAL KOS .10 i wi o.12 1
CRINKTND WATER COIANIL RRSRICIDES
$1%.1 1.4.0 0.0 v i (SRLL)
s TaATON .9 e 1.9 138
2151 DINOSEY oM ¥ ¢ ‘
$is.: POTASLOR RN o0 @ ‘
3151 PICLOAN o v - ° "
$1%.1 1.4.5-10 G510 e.: ¢ L . o R PLe AL ¢
CAINKING WATER ONCANLIS SARRAMATRS
$)1.1 CASDOPIANS 20 W 'L 2.0 o 170300 ‘
L3N CXANYL (VTTATE 29 ¥® - 3.0 o 313/08/00 '
£ QLICIPRCTANY WY PRITECTE
041 1.3 CIRNCAs- ) - CHE0Nd P fask 0.0 W - o.02 33/08)00 s
041 SINCLESE SIIeONIDE o.on © W o.on 1700500 '
DM MIST. 85C'3 - GAEEAMATE
r aLrreciatt <3 v wit 59 LRA A 12701500
oM NISC. BCC'E - RNRITRALL
L L Y DO0TRLL e v " a3 - 12508000 e
Masing - PO Box 483 » Orrropd Beach, Flosda 32175.0488 « Shippnyg - 8 Sa4t Tower Ciscle » Ormong Beacoh, Flornda 12174

. (904) 672-5568 » Fax {30¢) 6734001

F-27



Appeadl F Hydrogeohg i lwuesgation - ks n Hikboro Bash

Padan
. LINOW CaRas Carvioaton
FOUTH FLORISA WRTER MONT.SLET nory

1154 DELVEDRAR 2D
WEIT PRI REACE, FL 11413

ELAB, Inc.

AMALTTICAL REwieY

Page 00
FDOLBaL00 WEBec. 310004 CLIN0WS
Sete Becwived: 1172%/00
SAte Paported. mw/o
Lok Begeel Mame: Firaleew oTiaall ars
LAD Janglie MSec. SCIIATe 3 Date Sempled: LL2W/NM
Cliert Sesple Susder: M4 Rasple MaLyix: CROUND WATEX
Rangle DACTIpIlan. REFLICATE ANGLE
Papoating tate
method Resnit 0 Jrits Limie Asalywn Araiyens Trepared
ey 3.4t U L .40 EtY L/n
5252 2.:8 ¥ L 010 ™A
8.2 SteLreiy IS B s .32 ™A
22 marancse .2 v w3/L t ™A 03
PGS | N RCTIATED. CARAALMATES
L3 1 ALZIOUS | TRMIX 2.0 v ”n'h 18 L) afnja:
b3 1 ) LS TTAD RLENGeT 2.8 v 5 T 1.0 »” LERE
st ALSLOU» suoxion LR B s .0 e N
L3 PN CARRAR YL 2.t v il .4 na LR IR L
£ 1 ) 3 - NEDOLUY CASDOTURASY 28 W s 3. 0w .
.t METHISCAAN 2.0 U wl 2.0 nK > 3l
9L RIDO=YL 3.9 v s 3.c ne 12798/ LIMNseE
DM R8I AT LWED PILATIME CRUANILY
2 DUAITsT o w 2.8¢ o
2 P LT RIS o % 3.82 e
] MRCHODE CXLOPTMETIANT 0% ¥ )50 LA
2 e R L o.% = 182 o
Wz.2 FOUCORETIANK 0.9 7 L I Ll 1/%n
w03 CARDOS TETIAOELRICSE o.m z 8.5 LS 117000
$03.3 OECOIETIAAX .9 3 i o 1197003
“r2 CEOMPias o.w 3 2.% LR
w32 LR ETRASK 0.% v 3.8z L d
- 000 MLIT™ c.w v 2.5 LE2Y
0.2 4 onocerTilie L I w2 »r
L I D IDRRCONLORCeTTHARE ©.%2 g 9 (L.
3.3 O IO TRAMNE 0% S .93 o
“wia 1. 2. 000nSe0encnes 0. - 2.5 (LN
wi.z 1,3 orOnsecenin o 5 3.2 o
w3 ' TIPS IO o.% 3 *» 5 LL S
w2 OLSHLCRZO FLUASIMRITRAS T % v &w LA d

Madng - PO Box 453 « Ormond Boach, Flosda 321750468 » Shipping - B East Towar Cirche » Orimend Beach, Flonds 3217
. (904] 672-2660 » Fac (304) 673-4001

F-28



Hydrogeokagle huestaator -Wese n Hilkboro Bash

Appeadt F

-

LIsTR OREAS

BOUTE FLOKIDA WATER MNT.CIET

(LR

NLvEDRRL

WEET PRIM MCACH, FL M0

ARLLYTICAL Axpcar

Passo
Cervioaton

ELAB, Inc.

Papr
Soelanion Mabar, L1EC04TE Client s F.O. Baber: CLIICOMCY
Date Poceived: LLA2M/ 00 Project Sember
CAte Repacted: 310w PYGIACT Nate . LT
Elad Report Sese: Finalnew->Fizall 9L

LAl Rample Mabwr: 021347 2 tacze Raspled. ii/3n/ce
Cliew Sevple Mmber: 366 Senple Motrin: GROOND MATIR
Rample COMICILLion: REFLICATK EANILE

Aalyte maule § trita rralyied Prepored

©M_XB3 ANT _(WRXD VIMATIAR SEGANICE
03 1. 1-DIONLOBCETING 0% v .59 el
$03.2 1.3 -DIORCeTETINE c. u °.% we
13 1.1-0100.000e YN ©.% u ¢.% Az
$02.3 Cin- 1, 2-0tOsetaTHON e v ¢.9% w
033 Lrans 1,3 SI0MIACKTEE . U e.%0 xag
9.3 DIOROMMEITIONE % v .20 el
1033 3,3 DICQINSEICINIK g8 U c.%0 e
W3 1.3-D10I0N ST LR u §.30 M
LT B 3,3 DIOEORCIICIIK 8.45¢ v .50 oo
s 3 1. 1-DIOEOR P I 3.y v 3.9 o
s 3 1-DI0ECRI MR iR 1.5¢ Y 1.50 2
8333 ETWYLMOCTENT s.%¢ v 5.%0 e 1/an/2e
ma AETRYL TERT-UTYL-ETHMER INTORI » N v 1.5 (3. LN
23.3 ROACOILLADMEN T ENE 3.3t U g.82 o 11/0e/02
8322 ST 3.9 w 3.8 " (SRS T
ma L0 1 TmTRAOLcRIETIRG ' v L1 L wn
»33.3 3,5, 2.3 TETRACHLOASETINK om: v 2.82 o /el
"m2 TITAAOLLEOETNDSE 9.5 v -, »n LL 3 1SS T}
%33.3 oL e ¥ wL .42 ox 11/9/02
m2 L2, - TRIGEO00TS Ist 0.% v 'l k1) e 1M
2.3 1,1, L TRIOEORICTANNE o.% 4 WL 9.%2 [T 11/83/02
w2 L L 2-TRIOLOROETIAST 0.% 't 2% L4 AP L TS
.2 TRICHLIAZETHOK . J w'L 0. % LS 1/
w3 TRICILOALFLAEOMETUAST % u L 0.9 g 1NWM
w2 1,3, 3 - TRICHLONDIND PAXE 0% U wp/L 0.9 o SV LT
“w32 ViNYL OSeloe o.% u wt 0.%3 g
Wiz Xroones, TOTAL 0.9 v 'l 0. i

™~ L INTHALATES, AN PAM'2
.2 EOR2 A s o v -l 2.10 T ijorjfo0 i
3%.2 O3 - FTEYLMXYL) MTHALATE 390 u 'L 3.0 T 1370750 o
.2 S ETRTLMXTLIASLIATE 1.6 g w'l 1.6 e 3jorim "

Maing - PO. Box 458 » Omond Beach. Flondy 21750463+ Shipping - 3 East Tower Crrce « Ormaond Beach, Mosda 32174

1904) 67256858 « Fax (904) 6734001

F-29



Appeadl F Hydrogeoklgh: huesaation - esen Hikboro Bash

Nosso
ME. LINSA OaRaN Certcotce
SOUTH FLORISA waTix Jemer s

AN NCLVESEAR WD
PEST PALM DEADS. FL JMetL

ELAB, Inc.

AMULYTICAL Axpcar

Page 2
Sadelerion Saber, LicetdTe CLIMOT 8 F.O. Masderr: 13904000
Sate Redeived: 11729700 Project Serder
Oate dapocted: OL/a8/es PrOJOct Xate . LXC
Elab Report Same: Finalaew->Finall il
Lo Sewgle Sumber: MLi6Y ) Janjo0
Cliaat 2asgie Maldwr: 345 G000 MATER
Gemple Descripoion: RINLIONTK SAULR
Nalyte et Q twata [ATIY) Aralyn: Prepace
[SL¥L7Y i .0 -3 i 16:%)
EPECIFIC QOATOCTANTE 10 1.9 2 L33/
LANOLIER SATURATION ImOare L L cre 13/8v/82
oow 1.0 0 o) Laavn a2
5 1% wed tL/an/ne i
1601 TOTAL OLEBOLWVED LIl L o) 18738/ 88
e IBITITY L €. "0 L/ 6 L
e REMESTON 2.3 U £.30 (20 23/
LRI TN TOTAL L ) v a8 UL 9 0] ™
g ARIAMIC MITROOES laa W . U L UE 3.%0 ™
L3 TOTAL KIEIOWML NTTROCEM (A4 NI 3.9 -t 3.9 ™
M. TOTAL PComiRIs 2.1 v =L 2.4¢ ™m » )
B AICHIA WITROOEN A ¥ a.%8 - 3.3%¢ ™ 1IN
sz B0 5 Aey 5.2 /L .0 e LI
sl PURIACIAYTS  DOAS | 0.14 w/L 0.18 2a 137300
0 .¢ CNOLE ALFWA S48y @ 8.5:70.5 ) MY PIRR R
”0o.0 @055 ITA ¥ nry 33/33)00
NI 3.50000 s 1373478
INTRIOCORA FADIUM 220 L il-0e U 1.07-2.6 iy
100.0 (82 5T e 2 xrs
180.0 ruonios 1.0 L i3 xre
bLL N VITRATR MITROOEN [as 0 .3 ) g/ .3 xre Vies
le.0 VITRITE NITROGEN (e WO 2 v e UL i L5 .4
LN SITRIONN - WO /M02 M) 3.3 v ogs L.3 orx
e SATIOMOEMATE - P 3y v - 2.8 e
M siumms me 12 wx
PRI ANTINOMY | TOTAL 3 v e 3.e in
LT LEAD 1TOTAL) L v e 1.9 e
s mEATLRY .33 W we 2.3¢ .
SELEMIUN 1TOTALI 2 v It 29 o
’ TRALLILM (TOTALI i3 v wye 1.9 s
] ALGWIMN [TOTAL! 13 1) L8 wmL » ot

Madng PO Box 488 » Crmond Beach, Flonda 321750828 « Srcpng - 0 East Tower Circde = Ormond Beach, Flondy 22174
. (904) 672-5068 « Fay 1903) 6734001

F-30



Hydrogeokg e Inue s83atos -Wesk i Hilkboro Bash

Appeadt F

MCET PALR BERDW YL AL

sk
Corbachce
Ll

ELAB, Inc.

MNOLITICAL FEPORT
Page 3
Bivninsian Mambser 138eeT¢ CLIONG"S 2.0, Vurbed: CLLDIVWEY
Oate Reczeived: L1/2M/ 20 Projec: Naedec
Zate Nepeted: 91593/93 OOt Raee . LEC
£lab Repors Sese: Finelnee >Fizsll 21

Lo Sawple Bbder: 213476 ) Date Zawplied as/ee
TLARAL Banpie Naber. WM farple Matrin. CROUND MATEXR
Sargle Descripiion: MEPLICATE SAN-FULE
mathod Asalyte Bl - ite LIALE  alye » e
r 1 ARSENIC ITOTAL! ».0C T w/n ,.2 o i

’ BRI [ TOTAL 2 i ™
293 7 PERVLLIVM (TOT 1.9 v 1.0 o )

CASsItM (TUTALI L2 5 i 9 ™ s

) TERSACLM [TOTAM .9 v Bt $.0 o> )
TR - > )

v " L “w X
TR 5. s.q o
8e.Y 8 U L ] )
268 1] S = 0
Jce. " - 59 & e
2 T 7’ v e 8 o }

Daza Qualifiler e day

Thee sraliste was analpend fow, Lt s 228 Zecected adowe b

Jearticetion liwmie

CERTIFICATION 2 aralytioal data Teparted azove wece cbzalzed saing the specifiied
sethods and ware wvalifaned by our Jaboretory qesiity coeiral spetes ™mis laoretary

COLi0ma A0 APFEened Qualily ASNaCarce program

Sespecrtfully webmitted

LALGrAtary Durwitar

Mg - PO Box 460 « Qrmond Beoch, Flonda 21750468 » Shypey - £ East Tower Codle « Ormond Beach, Flosda 32174
: |904) 5725658 « Fax (304) 673-4001

F-31



Appendix F Hydrogeologic Investigation - Western Hillsboro Basin

F-32



Hydrogeologic Investigation - Western Hillsboro Basin Appendix G

APPENDIX G
PACKER TEST DRAWDOWN
AND RECOVERY DATA

G-1



Appendix G Hydrogeologic Investigation - Western Hillsboro Basin

G-2



Hydrogeologic Investigation - Western Hillsboro Basin Appendix G

25

15

Displacement (feet)

0 I 2 I 1
0 0 1 10 100 1,000

Time Since Pumping Started (minutes)

Figure G-1. EXW-1 Packer Test 1 during Drawdown from 1,160 to 1,225 bpl
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Figure G-2. EXW-1 Packer Test 1 during Recovery from 1,160 to 1,225 bpl
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Figure G-3. EXW-1 Packer Test 2 during Drawdown from 1,015 to 1,150 bpl
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Figure G-4. EXW-1 Packer Test 2 during Recovery from 1,015 to 1,130 bpl
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