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1.0 PROJECT SUMMARY

Charlotte County Utilities (CCU) selected Johnson Engineering, Inc. to conduct an Upper
Floridan aquifer drilling and testing program at a site on the Babcock Ranch Preserve in order to
address questions from the South Florida Water Management District (SFWMD) related to
permitting of a 3 million gallon per day (mgd) Upper Floridan aquifer wellfield for back-up
supply. As part of the drilling and testing program, Johnson Engineering constructed an Upper
Floridan aquifer test well 1,200 feet deep, along with monitor wells in both the Surficial and
Intermediate aquifers. Water quality samples were collected during the drilling of the Upper
Floridan aquifer well using the reverse air method, and specific capacity testing was performed.
The well was also geophysically logged and water quality samples were collected at discrete
depths using a bailer. Johnson Engineering performed a 3-day aquifer performance test (APT) on
the Upper Floridan aquifer using the test well as a production well and a nearby existing
agricultural irrigation well open to the Upper Floridan aquifer as an observation well during the
test. Water levels in the Surficial and Intermediate aquifer wells were also monitored during the
test. Upon completion of the APT, Johnson Engineering analyzed the resultant drawdown and
recovery data to calculate site-specific hydraulic properties for the Upper Floridan aquifer.
Finally, water samples were collected from the Upper Floridan aquifer test well and analyzed for
selected water quality parameters. See Figure 1 for well locations at the proposed CCU Babcock

Ranch wellfield.
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Figure 1. Aerial photograph with project site location and other test sites in the region.
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20 _INTRODUCTION

Charlotte County Utilities (CCU) submitted SFWMD water use permit application
#071101-3 in November 2007, originally requesting a public water supply allocation of
approximately 24.5 million gallons per day (MGD) from an Upper Floridan aquifer wellfield
located on lands of the Babcock Ranch Preserve owned by the State of Florida. The application
was subsequently modified over the course of the next 3 years to reduce the requested allocation
to 12.5 MGD, and then to the current requested amount of 3 MGD for back-up supply. The
production wells proposed for CCU’s back-up supply wellfield at Babcock Ranch were
originally proposed with estimated cased and total depths of 500 and 750 feet, respectively. In a
series of requests for additional information (RAIs), the SFWMD expressed concerns pertaining
to whether the proposed cased and total depths would result in cross-connection of the
Intermediate (Lower Hawthorn) and Floridan (Suwannee) aquifer systems, as well as whether
withdrawal of the proposed allocation would cause upconing of saline groundwater that could
potentially impact other legal existing users or the resource. Specifically, this drilling and testing
program is designed to address Question #1 of the RAI from the SFWMD dated August 4, 2010,

which reads:

1. Please complete a monitor well and then submit lithologic and water quality
information at various depths at the wellfield site that demonstrate that the
production horizon is from a single aquifer system, pursuant to Rule 40E-
3.502(1)(FAC).

CCU selected Johnson Engineering to prepare a drilling and testing program to address
SFWMD concerns regarding aquifer/production zone depths, hydraulic connectivity, and water
quality variations with depth; and then to construct the test wells, and conduct aquifer
performance and water quality testing based on the testing program. The drilling and testing
program prepared by Johnson Engineering replaces that prepared by Malcolm Pirnie and
submitted to the SFWMD on June 26, 2008. See Appendix A for a copy of the SFWMD RAI
this drilling and testing program was designed to address. See Appendix B for a copy of the
Upper Floridan Aquifer Drilling and Testing Plan prepared by Johnson Engineering.

In order to acquire the site-specific information necessary to provide the SFWMD with

reasonable assurances and secure issuance of the water use the permit, Johnson Engineering
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prepared a hydrogeological drilling and testing program to assess the characteristics of the Upper
Floridan aquifer at the project site, and submitted the program to the SFWMD permit reviewer
for review and approval, as per the scope of services. At the request of the SFWMD, Johnson
Engineering revised the total depth of the proposed Upper Floridan aquifer test well from 1,000
to 1,200 feet below land surface (bls). In cooperation with CCU, Johnson Engineering selected a
test well location near an existing agricultural irrigation well open to the Upper Floridan aquifer
on Babcock Ranch Preserve lands. Charlotte County obtained permission from the State of
Florida to carry-out the drilling and testing program on State lands. The test site is located near

the proposed location of the CCU Babcock Ranch wellfield.

In fulfillment of the drilling and testing program, Johnson Engineering constructed an
Upper Floridan aquifer test well cased to 470 feet bls and open to 1,200 feet bls, an Intermediate
aquifer monitor well with cased and total depths of 62 and 240 feet bls, respectively, and a
Surficial aquifer monitor well with cased and total depths of 13 and 21 feet bls, respectively.
During construction of the Upper Floridan aquifer well, Johnson Engineering collected water
quality samples during drilling using the reverse air method, and had the well geophysically
logged under both static and dynamic conditions. Upon completion of the wells, a 3-day constant
rate APT was performed on the Upper Floridan aquifer using the Upper Floridan aquifer test
well as the pumping well and the existing agricultural irrigation well as the observation well.
Water levels in the Surficial and Intermediate aquifer monitor wells were recorded before, during
and after the APT to assess whether appreciable hydraulic connectivity exists between the Upper
Floridan aquifer and the shallower aquifer systems. Johnson Engineering analyzed the resultant
drawdown and recovery data to calculate hydraulic parameters for the Upper Floridan aquifer at
the CCU Babcock Ranch wellfield site.

Using the data obtained from the drilling and testing program, Johnson Engineering
prepared a response to the SFWMD’s RAI that addressed connectivity among the aquifer
systems in the area and the potential for water quality degradation due to the proposed
withdrawal. The groundwater flow model used to provide reasonable assurances regarding
drawdown and impacts to existing legal users was also revised using the site-specific hydraulic

parameters derived from the APT, per the advisory comment in the SFWMD RAI:



1. Upon receipt of the monitor well data, it will be reviewed to determine if an
aquifer performance test (APT) will be required. If an APT is required, the
model, upconing analysis and monitoring plan submittals will need to be

updated to reflect the APT results.

3.0 WELL CONSTRUCTION

As part of the scope of services, Johnson Engineering agreed to construct one (1) 4-inch
by 50-foot deep Surficial aquifer monitor well, one (1) 4-inch by 250-foot deep Intermediate
aquifer monitor well, and one (1) 6-inch by 1,000 foot deep Floridan aquifer monitor well.
Actual well construction details were modified slightly to correspond to the lithologies
encountered in the field and to accommodate SFWMD-requested revisions to the drilling and
testing program prepared by Johnson Engineering. See Appendix C for SFWMD well

construction permits.

Johnson Engineering used equipment leased from Five Stones Well Drilling, LaBelle
Well Drilling and Hertz, including a drill rig, mud system and other drilling equipment. Licensed

water well contractors on-staff at Johnson Engineering performed all well construction.

On April 12, 2011, the Florida Department of Environmental Protection (FDEP) granted
permission to Charlotte County to access State lands to conduct the drilling and testing program.
See Appendix D for a copy of the letter of consent from the FDEP. The consent granted by the
FDEP was to remain in effect from the date of execution of the letter, as executed by Charlotte
County on April 13, 2011, until December 30, 2011.

See Figure 2 for locations of completed test wells.
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Figure 2. Test and monitor well location map.
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JE-585

Prior to beginning test well construction, Johnson Engineering performed a videolog of
an existing agricultural irrigation well open to the Upper Floridan aquifer and located near the
proposed test site. This well, JE-585, is included on SFWMD water use permit #08-00132-W for
agricultural irrigation for the Babcock Ranch Preserve. JE-585 has a 12-inch diameter steel
casing that extends to a depth of approximately 270 feet from top of casing (TOC) and a total
depth of 551 feet from TOC. On April 15, 2011, Johnson Engineering staff measured a static
water level of 8.1 feet below TOC and a specific capacity of approximately 30 gallons per
minute per foot (gpm/ft) for the well. Johnson Engineering also collected a water quality sample
from JE-585 and performed an in-house chloride titration. The sample reported a specific
conductance of 1,548 microsiemens per centimeter (uS/cm) and a chloride concentration of 254

milligrams per liter (mg/L).
Intermediate Aquifer Monitor Well JE-1501

Construction of the Intermediate aquifer monitor well, JE-1501, began on April 28, 2011.
A 5-inch diameter pilot hole was drilled to 240 feet bls in order to determine the cased and total
depths of the well. During construction of all monitor wells, well cuttings were collected and
described at 10-foot intervals or at major changes in lithology. Drilling was conducted using the
mud rotary method except where explicitly noted. The pilot hole was reamed to 8 inches to a
depth of 62 feet bls, and 4-inch schedule 40 PVC well casing was installed to that depth and
grouted using 10 94-pound sacks of Portland Type I/ll neat cement. The well was cleaned out to
240 feet bls using a 3-7/8-inch roller cone bit and air-lift developed. The well had a low yield of
approximately 5 gpm.

Surficial Aquifer Monitor Well JE-1502

Construction of Surficial aquifer monitor well JE-1502 started on May 3, 2011. Johnson
Engineering drilled a 7-7/8-inch borehole to 21 feet bls and set 13 feet of 4-inch schedule 40
PVC well casing with 8 feet of 4-inch schedule 40 PVC 0.032-slot well screen. Ten sacks of 6/20
silica sand were emplaced around the screen to a depth of 4.5 feet bls and topped off with 1 sack

of cement. The well was air-lift developed.



Upper Floridan Aquifer Monitor Well JE-1503

Johnson Engineering began construction of Upper Floridan aquifer monitor well JE-1503
on May 4, 2011. Using a 14-3/4-inch bit, a borehole was drilled to 61 feet bls and 10-inch
diameter schedule 40 PVC surface casing was set to that depth. The surface casing was grouted
using 32 sacks of neat cement. After setting surface casing, a 5-1/4-inch diameter pilot hole was
advanced to 618 feet bls. No significant production zone was encountered during drilling of the
pilot hole. Based on the lithology observed during drilling of the pilot hole, Johnson Engineering
reamed the borehole to 470 feet bls using a 9-5/8-inch bit and conditioned the hole with
bentonite in preparation for geophysical logging. On May 16, 2011, MV Geophysical logged the
borehole for dual induction, natural gamma and caliper to a depth of 467 feet bls.

On May 17, 2011, Johnson Engineering ran 6-inch diameter schedule 40 PVC well
casing to a depth of 470 feet bls and pressure grouted the first lift using 40 sacks of cement with
5% high vyield drilling mud chased with 50 gallons of water. Cement from the first lift was
tagged at 255 feet bls in the annulus the following day. The casing was then pressurized to 60
psi, and a second lift consisting of 52 sacks of cement with 5% high yield drilling mud was
brought to land surface using the tremmie method. Johnson Engineering tagged cement inside
the casing at 463 feet bls on May19, 2011 and proceeded to advance the borehole to 860 feet bls
using the mud rotary drilling method, as necessitated by the presence of sand in the borehole.

Beginning the week of May 23, 2011, Johnson Engineering air-lift developed the interval
from 470 to 830 feet bls at a rate of approximately 600 gpm and switched over to the reverse air
drilling method. The borehole was then advanced to 1,200 feet bls using reverse air. While
drilling using the reverse air method, water quality samples were collected at 20-foot intervals
and analyzed for specific conductance and total dissolved chloride by Johnson Engineering staff.
At 60-foot intervals, specific capacity tests were performed, and water quality samples were
collected at the end of each test. The samples were submitted to Benchmark EnviroAnalytical,
Inc. lab to be analyzed for specific conductance, total dissolved solids (TDS), total dissolved
chloride, sulfate, sodium and hardness. Water quality and specific capacity samples collected
using this method yielded inconclusive results, since, as additional geophysical logging would

later show, all major production zones occur above 860 feet bls. When the borehole had been



advanced to the final depth of 1,200 feet bls, a final specific capacity test was conducted. The
test reported a value of 29 gpm/ft for the entire open interval.

MV Geophysical returned to log the completed well on June 6, 2011. Prior to logging, the
well had been shut in since June 1. Under initial static conditions, MV Geophysical ran fluid
resistivity, natural gamma, and temperature logs. Grab samples were then collected using a bailer
at 520, 620, 800, 1,000, and 1,180 feet bls under static conditions. Finally, caliper and flow logs
were run. A set of logs was also run under dynamic conditions, pumping the well at

approximately 160 gpm. These logs included temperature, flow and fluid resistivity.

Following the completion of all test wells, Johnson Engineering conducted a 3-day
aquifer performance test on the Upper Floridan aquifer using JE-1503 as the pumping well and
monitoring water levels in JE-585, JE-1501 and JE-1502. The pumping portion of the test ran
from June 13 to 16, followed by 6 days of recovery. The APT pumped JE-1503 at a rate of
approximately 125 gpm. Samples for a suite of water quality parameters were collected from JE-
1503 on August 13, 2011.

See Table 1 for a summary of well construction details.

Well Cased Depth | Total Depth | Surface Casing | Open/Screened
(ft bls) (ft bls) Depth (ft bls) Interval (ft bls)
JE-585 270 551 N/A 270-551
JE-1501 62 240 N/A 497-620
JE-1502 13 21 N/A 13-21
JE-1503 470 1,200 0-61 470-1,200
Table 1. Test well construction details.

See Appendix E for well construction details and photographs.



40 HYDROGEOLOGY

Well cuttings were collected at ten-foot intervals or at major changes in lithology during
the drilling of all three test wells. The cuttings were collected prior to passing through the mud
system. Johnson Engineering described the collected well cuttings and compiled the following
lithologic description based on the results.

The lithology at the Charlotte County Utilities Babcock Ranch wellfield site consists of
approximately 30 feet of surficial sands and layers of large shell and shell fragments. A shell bed
underlies the surficial sands from approximately 13 to 30 feet bls. Some silt stone may occur
below 20 feet bls. These shell and sand layers comprise the Surficial aquifer, which displays high
yield at the project site, with most yield coming from the deeper shell bed. Many of the
agricultural irrigation wells at the Ranch are constructed in the Surficial aquifer due to the good

productivity and fresh water quality of this zone.

The confining layer between the Surficial and Intermediate Aquifer Systems consists of
clays of moderate stiffness and plasticity beginning around 30 feet bls and extending to 60 feet
bls at the test site. This silty clay contains some shell and fine-grained limestone fragments,
which decrease below 50 feet bls. A phosphatic limestone is present below the confining layer
and comprises the Intermediate Aquifer System. The thin layer of fine-grained limestone only
extends from approximately 60 to 65 feet bls at the test site. Although observation of cuttings
indicated good porosity due to the presence of shell, test well JE-1501 open to this layer does not
produce significant amounts of water, as determined by specific capacity testing. A silty clay
with some shell from 65 to 70 feet bls occurs beneath the limestone layer, followed by silt with
clay and trace amounts of limestone and shell. A sequence of clays and silts containing some to
trace amounts of limestone and shell extends from approximately 65 feet bls to 460 feet bls. The
color ranges from white to dark grayish-brown, and phosphate is present. These clays and silts
form the confining layer between the Intermediate Aquifer System and the Floridan aquifer.

The top of the Lower Hawthorn producing zone of the Upper Floridan aquifer begins at
approximately 460 feet bls and consists of a weathered limestone that contains appreciable
amounts of clay near the top, as well as trace phosphate and shell. Moldic porosity is observed in
the cuttings. A clay layer occurs beneath the limestone at approximately 490 feet bls, followed

by an interval of alternating silts and clays from 500 to 610 feet bls. These layers contain
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phosphate and trace to appreciable amounts of fine-grained white limestone with shell that is
poorly to moderately indurated. A second distinct sandy limestone layer occurs from 610 to 620
feet bls, followed by sand with clay and interbedded limestone layers from 620 to 650 feet bls,
and a sandy limestone to sandstone layer at 650 to 660 feet bls. The interval from approximately
610 to 660 feet bls produces large amounts of sand. A fine grained limestone layer
approximately 10 feet thick is present from 660 feet bls, and underlain by a layer of clay with silt
from 670 to 690 feet bls.

The main part of the Suwannee limestone begins at approximately 690 feet bls and
consists of fine-grained, poorly to moderately indurated limestone with varying amounts of shell
and fines. Portions of the limestone display secondary and moldic porosity based on examination
of the cuttings, although these observed characteristics of the rock may not necessarily
correspond to a production zone, as determined from geophysical logging. From 980 to 1,100
feet bls, the limestone is finely laminated and breaks into plates resembling shell at times. The
limestone may be in the process of transitioning to dolomite, although it does not appear to have
fully reached this stage. Occasional clay layers occur throughout this interval, such as from 780
to 790 feet bls and 1,045 to 1,050 feet bls. Below 1,100 feet bls, the limestone has a chalkier
texture with minor amounts of shell and fines. In the interval from 1,150 to 1,180 feet bls, small
visible crystals of calcite appear. Beginning around this depth and extending to approximately
1,185 feet bls, layers of a lime mud matrix with embedded shell, limestone and sand occurs
within the dominantly limestone lithology. Presence of the silty, fine-grained limestone
continues until termination of the borehole at 1,200 feet bls. Visible calcite crystals also occur
within the interval from 1,185 to 1,190, and trace amounts of a phosphatic sandstone appear from
1,190 to 1,200 feet bls.

See Appendix F for lithologic logs for test well JE-1503.
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5.0 GEOPHYSICAL LOGGING

Johnson Engineering contracted with MV Geophysical Survey to log Upper Floridan
aquifer test well JE-1503 both during and after construction. The logs were designed to assess
the physical properties of the aquifer and subsurface lithology at the project site. Dual induction,
X-Y caliper and natural gamma logs were run on the reamed borehole prior to setting casing. A
complete suite of geophysical logs was also run following the completion of the well.
Geophysical logging included X-Y caliper, natural gamma, dual induction, high resolution
temperature, fluid conductivity and flow under both static and dynamic conditions, although not
all logs were run in every instance. Logging generally included two passes through the borehole,
which consisted of the main pass, when the logging tool was initially lowered, and a repeat
section as the tool was returned to land surface. Results, often used in conjunction with lithologic

and water quality data, and interpretations of note are as follows.

The X-Y caliper log performed on the completed well clearly shows the washout zones
associated with the interbedded limestones and sands from approximately 615 to 650 feet bls.
The natural gamma signal also drops off immediately above this interval, indicating the
termination of the clastic portion of the phosphate-rich Arcadia Formation. Above this depth
within the Arcadia Formation, decreases in the natural gamma signal correspond to limestone
layers encountered from 460 to 490 feet bls and from approximately 290 to 330 feet bls, as noted

in the driller’s log, although the cuttings from these depths appear as dominantly clay.

The flow logs show flow zones at approximately 514-520, 655-670, 690-710, 755-772,
788-800 and 845-855 feet bls. No flow occurs below approximately 855 feet bls, according to
the logs. The uppermost major flow zone appears to exist around 650 feet bls, although
interpretation of this part of the log can be complicated by the presence of the wash-outs from
approximately 615 to 650 feet bls. Flow data were also collected at seven stations centered at
450, 510, 590, 650, 750, 840 and 900 feet bls. As expected, flow increased up-borehole, from 0
to over 48 counts per second (cps) between 900 and 450 feet bls, which equates to fluid
velocities of 0 to 18 feet per minute. A calibration run using a known line speed was performed
inside the casing under static conditions in order to determine that 1 cps was equal to
approximately 0.39 ft/min.
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The dynamic fluid conductivity logs shows conductivity of the fluid in the borehole
remaining stable down to approximately 650 feet bls, then gradually increasing until
approximately 860 feet bls, after which point it decreases to the bottom of the borehole. The
static fluid conductivity log shows an increase in conductivity from 400 feet (inside the casing)
until approximately 610 feet bls. It then levels off until 800 feet bls, after which point it
decreases until the bottom of the borehole. Water quality samples collected from discrete depths
using a bailer show a similar overall water quality trend. Samples were collected at 520, 620,
800, 1,000, and 1,200 feet bls and analyzed for chloride, total dissolved solids and specific
conductance. The analysis results also show all parameters increasing with depth until
approximately 800 feet bls and then becoming fresher with depth.

Induction logs measure the electrical conductivity of the surrounding formation, whereas
the fluid conductivity logs measure the conductivity of the fluid in the borehole. Effective
porosity may also influence the resistivity readings from the dual induction logs. The induction
logs show a decrease is resistivity from approximately 610 to 650 feet bls, corresponding with
the wash-out zone. This drop may be attributable to the higher effective porosity due to the voids
at this interval, rather than a degradation of water quality. Smaller decreases in resistivity also
occur from approximately 660-690, 705-720, 740-760, 765-790 and 795-840 feet bls. Resistivity
increases slightly with depth in the borehole until approximately 1,100 to 1,150 feet bls, where it
gradually dips again before increasing near the bottom of the borehole. Fluid conductivity logs

also show a freshening of water quality with depth below approximately 800 feet bls.

See Appendix G for copies of the geophysical logs.
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6.0 TESTING DURING DRILLING

During drilling using the reverse air method, Johnson Engineering collected water quality
samples at 20-foot intervals and analyzed them for specific conductance and total dissolved
chloride. Specific capacity tests were also performed at 20-foot intervals coincident with the
water quality samples. At 40-foot intervals, water quality samples were collected at the end of
every other specific capacity test and analyzed for specific conductance, total dissolved solids
(TDS), total dissolved chloride, sulfate, sodium and hardness by a certified analytical laboratory.
The air line for the drill rig was used to stress the well for testing conducted during drilling, and
flow was measured using a barrel orifice with known dimensions. The barrel orifice consisted of
a barrel with four 1-inch diameter holes, the lowest part of each of which was 0.12 feet off the
bottom of the barrel. An orifice flow equation was then used to calculate flow with depth from

the bottom of the barrel.

Johnson Engineering measured the flow rate from the well using the barrel orifice and
measured specific conductance in the field using a calibrated meter. Water quality samples were
collected in pre-labeled sample bottles provided by Benchmark EnviroAnalytical lab for analysis
of chloride and TDS concentration and specific conductance for the depths of 820, 860, 900,
940, 980, 1,020, 1,060, 1,100, 1,140, 1,180, and 1,200 feet bls.

The testing was performed at the following depths:
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JE-1503 Tests

Specific Static Water Pumping Water Pump

Depth Date Conductance Level (feet Level (feet Rate

(mS/cm) BTOC) BTOC) (gpm)
620 5/23/11 2.25 8.88 10.8 50
840 5/23/11 2.23 8.88 12.05 50
780 5/25/11 2.25 9.20 12.30 50
800 5/25/11 2.50 9.20 11.32 50
820 5/25/11 2.55 9.20 11.85 50
840 5/25/11 2.18 9.20 11.75 50
860 5/25/11 2.57 9.20 11.40 50
880 5/25/11 2.61 9.20 11.15 50
900 5/25/11 2.75 9.20 11.60 50
920 5/25/11 2.57 9.20 11.37 50
940 5/25/11 2.69 9.20 10.88 50
960 5/25/11 2.70 9.20 10.95 50
980 5/27/11 2.54 9.25 10.90 48
1,000 5/27/11 241 9.25 11.02 48
1,020 5/27/11 2.25 9.25 10.94 48
1,040 5/27/11 241 9.25 10.62 48
1,060 5/27/11 2.59 9.25 10.70 48
1,080 5/27/11 2.46 9.25 10.62 48
1,100 5/27/11 2.39 9.25 10.67 48
1,100 5/31/11 2.75 8.95 10.15 48
1,120 5/31/11 251 8.95 10.24 48
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Specific Static Water Pumping Water Pump
Depth Date Conductance Level (feet Level (feet Rate
(mS/cm) BTOC) BTOC) (gpm)
1,140 5/31/11 2.48 8.95 10.18 48
1,160 5/31/11 2.49 8.95 10.30 48
1,180 5/31/11 2.46 8.95 10.30 48
1,200 5/31/11 8.95 10.09 47
1,200 6/1/11 8.88 11.36 94*
1,200 6/1/11 8.88 14.05 160*
1,200 6/1/11 8.88 14.35 160*
1,200 6/6/11 8.94 14.40 160*
*Well stressed using a pump
Table 2. JE-1503 results of testing during drilling.

Johnson Engineering could not begin advancing the borehole using the reverse air
method until approximately 860 feet bls due to the presence of sand primarily originating from
the interval from 615 to 660 feet bls. Samples listed for depths above 860 feet bls, therefore, may
not be representative of that discrete depth. By the time the reverse air method could be
employed, all of the major production zones had been intersected previously using mud rotary
drilling. As a result, the specific capacity and specific conductance data collected do not show
any clear trends with depth, since the tested interval from 860 to 1,200 feet bls does not
contribute appreciable flow to the well. Specific capacity testing performed on the well at the end
of construction reports a value of 29 gpm/ft. The specific capacity of the well provides an
estimate of transmissivity for the formation of 58,000 gallons per day per foot (gpd/ft), or 7,750
feet squared per day (ft*d; Driscoll, 2003). This value generally agrees with others reported for
the Upper Floridan aquifer in this area.

-16-




7.0 ELORIDAN AQUIFER PERFORMANCE TESTING AND
DRAWDOWN MODELING

At the completion of test well construction, Johnson Engineering performed a three-day
constant pumping rate aquifer performance test and subsequent recovery test on the Upper
Floridan aquifer at the test site. The APT used test well JE-1503 as the pumping well and
monitored water levels in JE-585, used as an observation well representative of the Upper
Floridan aquifer. JE-585 is located approximately 802 feet east of JE-1503 and has cased and
total depths of 270 and 551 feet bls, respectively. Water levels in Intermediate aquifer monitor
well JE-1501 and Surficial aquifer monitor well JE-1502 were also monitored in order to
determine whether appreciable hydraulic connectivity exists between these shallower aquifers
and the Upper Floridan aquifer production zone. See Figure 2 for well locations.

Prior to beginning the pumping portion of the test, background water levels from JE-1503
and all 3 monitoring wells (JE-585, JE-1501 and JE-1502) were collected for 6 days.
Immediately prior to beginning the pumping portion of the APT, the datalogger data collection
interval for the instruments in the Upper Floridan aquifer test/monitor well and JE-585 was re-set
to record data every second and then increased in graduated steps to 3-minute intervals for the
duration of the pumping portion of the APT. The APT ran from June 13 to June 16, 2011 using
test well JE-1503 as the pumping well and JE-585 as the observation well. The pumping portion
of the APT ran for a total of 4,321 minutes and had an average pumping rate of 125 gpm.
Immediately prior to ending the pumping portion of the APT, the datalogger data collection
interval for the instruments in the Upper Floridan aquifer test/monitor well and J-585 was again
re-set to record data every second and then increased in graduated steps to 3-minute intervals for
the duration of the recovery portion of the APT. The dataloggers/pressure transducers remained
in the wells for approximately 6 days after turning off the pump to collect recovery water level
data. The temporary pump used for the APT also remained in JE-1503 during the recovery
period. Water levels in JE-1503 and JE-585 returned to or near background levels within
approximately 30 hours of turning off the pump. Water levels in Surficial aquifer monitor well
JE-1502 rose during the test due to disposal of water pumped from JE-1503 into a nearby ditch
creating a mounding of the water table. Hydrographs from wells JE-1501, JE-1502, JE-1503 and
JE-585 have been provided as Figures 3.
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Water levels recorded in JE-585 exhibited a background declination of approximately 0.5
feet during the APT. In order to account for this background trend unrelated to the test,
drawdown was calculated relative to a linear interpolation between pre-APT and post- recovery
water levels so as not to over-estimated drawdown in JE-585 created by pumping JE-1503. See

Figure 4 for a plot of JE-585 water levels and the trend line used to calculate drawdown.

Drawdown data from JE-585 were analyzed using a Hantush and Jacob (1955) leaky
aquifer solution and a manual fit of the data. Data used in the curve matching analysis were
unsampled. The data analysis produced a transmissivity value of 11,440 feet squared per day, a
storage coefficient value of 1.1, and a leakance value of 7.1e™ per day. See Figure 5 for
drawdown data curve matching and analysis. Analysis of recovery data from JE-1503 using the
Theis (1946) recovery solution produced a similar transmissivity value of 12,560 feet squared
per day. See Figure 6 for recovery data analysis. These values also agree well with those
measured at the Town and Country Utilities (TCUC; SFWMD #08-00122-W) APT site. Testing
at the TCUC wellfield, approximately 4 miles to the south of the Charlotte County Utilities site,
reported a transmissivity value of 10,800 feet squared per day, a storage coefficient value of

1.56e™, and a leakance value of 2.1e™ per day.
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Several other APTs conducted on the Upper Floridan aquifer within 5 to 20 miles of the
project site report transmissivity values consistent with that measured at the CCU Babcock
Ranch wellfield test site. The storage and leakance values calculated at the test site also fall
within the ranges reported for those aquifer parameters from other APTs in the area. See Figure

7 for Floridan aquifer parameters derived from other APTs conducted in the area.

In response to an advisory comment from the SFWMD included on the August 4, 2010
RAI for the CCU SFWMD water use permit application, Johnson Engineering revised the
groundwater modeling of the requested Upper Floridan aquifer withdrawals using hydraulic
parameters calculated from the results of the APT. A single layer WINFLOW (version 3.05)
model using a Hantush and Jacob (1955) Leaky Aquifer solution was developed to depict the
CCU public supply wellfield. In accordance with the SFWMD Basis of Review, the model
simulated withdrawals of 3.0 mgd from 3 production wells (1.0 mgd per well) for a period of 90
days without rainfall recharge. The model predicts up to 9 feet of drawdown near the center of
the CCU wellfield. See Figure 8 for a map of predicted drawdown in the Upper Floridan aquifer.

Based on results from the revised modeling, the 1-foot drawdown contour created by
withdrawing the requested allocation from the Charlotte County Utilities wellfield may intersect
Lower Hawthorn/Upper Floridan aquifer uses at the East Charlotte Drainage District (#2689) and
Lady Moon Farms (#9648) within the Southwest Florida Water Management District
(SWFWMD). The SWFWMD identifies the source for the East Charlotte Drainage District and
Lady Moon Farms as from the Intermediate Aquifer System. However, these permitted users
were included in the cumulative impact model because the listed well construction details are
similar to those of JE-585, which shows hydraulic connectivity with Upper Floridan test well JE-
1503.

Additionally, six Babcock Ranch Lower Hawthorn/Upper Floridan aquifer wells
(SFWMD #08-00132-W) were also included in the cumulative impact model. These wells
include: A5-2 (JE-584), B6-1 (JE-588), B6-4 (JE-704), C4-2 (JE-614), D3-1 (JE-618) and D4-2
(JE-613). Most of these wells are listed as secondary or standby facilities and do not have rated
capacities. All wells, with the exception of D3-1, were simulated using a conservative pumping
rate of 1 mgd each. The model simulated withdrawals of 72,000 gpd from D3-1 due to the small

diameter and low measured yield of that well.
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Withdrawals by the Town and Country Utilities public supply wellfield (SFWMD #08-
00122-W) were also included in the model as a large nearby user in the Upper Floridan aquifer,
although the 1-foot drawdown contours of the two projects do not intersect. Please refer to Table
3 for permitted users included in the cumulative impact model, along with their number of wells
and withdrawal rates. The model simulated withdrawal rates for the facilities permitted through
the SWFWMD based on the peak day allocations assigned for each facility, as obtained from the
SWFWMD web site.

The cumulative impact model results indicate that up to 20 feet of drawdown may occur
at some of the East Charlotte Drainage District wells (Figure 9), and approximately 12 feet may
occur at the CCU production wells. Based on the lowest recorded water level of 45.8 feet,
NGVD measured at ROMP 5 (Suwannee) and a top of aquifer depth of -396 feet, NGVD (450
feet bls), 421.8 feet of potentiometric head will remain above the top of the aquifer based on the

greatest predicted drawdown.

On August 24, 2011, Johnson engineering submitted a response to the SFWMD RAI
based on the results of the drilling and testing program, including a discussion of the lithology
and water quality encountered during drilling and the geophysical logging results. APT data
analyses and determination of hydraulic parameters for the Upper Floridan aquifer at the CCU
test site were also provided to the SFWMD, along with revised drawdown modeling, per the
advisory comment in the SFWMD'’s August 2010 letter. See Appendix H for a copy of the RAI

response.
Max Month
Permit # Project Name Allocation Source
(mgm)
SFWMD
08-00122-W TOW”J‘tri‘ﬁtig“””y 205.1 Upper Floridan aquifer (17 wells)
08-00132-w |  Babcock Ranch 152.28 Lower Hawthorn aquifer/FAS (6 wells)
Preserve
SWFWMD
2689 Ea_st Charl_ott(_e 39792 Intermediate (per_SWFWMD; 17 wells
Drainage District varying rates)
9648 Lady Moon Farms 51.67 Intermediate (per SWFWMD; 6 wells)
Table 3. Permitted users included in cumulative impact model
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' Model Parameters

WINFLOW Version 3.05
Duration = 90 days without recharge
Withdrawal rate = 3,000,000 gpd

Wells = 3 Upper Floridan aquifer wells |

Layer 1 (Upper Floridan aquifer):
Transmissivity =11,440 ft2/day
Storage coefficient = 1.1e-3
Leakance = 7.1e-4/day

Source: On-site testing

ENGINEERING

® SWFWND Permitted Floridan Aquifer Wells
® SFWMD Permitted Floridan Aquifer Wells

Figure 8: Upper Floridan Aquifer Drawdown
Due to Proposed CCU Withdrawals Alone

Figure 8. Predicted Floridan aquifer drawdown due to CCU withdrawals.
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Model Parameters

WINFLOW Version 3.05

Duration = 90 days without recharge
Withdrawal rate = 3,000,000 gpd

CCU Wells = 3 Upper Floridan aquifer wells
Cumulative users: See attached table

Layer 1 (Upper Floridan aquifer):
Transmissivity =11,440 ft2/day
Storage coefficient = 1.1e-3
Leakance = 7.1e-4/day

Source: On-site testing

Figure 9: Cumulative
Upper Floridan Aquifer Drawdown

Figure 9. Predicted Floridan aquifer drawdown due to cumulative withdrawals.
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8.0 WATER QUALITY ANALYSES
The collection of water quality samples occurred throughout the drilling and testing

program, in order to assess changes in water quality with depth and address SFWMD concerns
regarding the potential for upconing of saline water. Water quality samples were collected during
the drilling of JE-1503 when using the reverse air method, as well as at discrete depths during
geophysical logging. Johnson Engineering personnel collected all of the water quality samples,
and performed all field specific conductance analyses. All other water quality samples were sent
to Benchmark EnviroAnalytical, Inc. for analysis by a NELAC-certified lab. Samples intended
for analysis by Benchmark were collected in pre-labeled, laboratory-issued sample bottles and
stored in coolers with ice prior to pick-up by or delivery to the lab within the specified hold time.
Results of water quality analyses are provided in Appendix I.

Reverse Air Drilling

Water quality samples were collected from JE-1503 any time drilling was conducted
using the reverse air method. A sample was collected after advancement of every other length of
drill rod (each approximately 20 feet in length for a sampling increment of 40 feet). For each
sampling event, Johnson Engineering personnel collected a water quality sample for analysis of
specific conductance, total dissolved solids (TDS) and dissolved chloride by Benchmark. This
sampling was intended to assess of changes in water quality with depth. Water quality samples
were collected for the depths of 820, 860, 900, 940, 980, 1,020, 1,060, 1,100, 1,140, 1,180, and
1,200 feet bls. At the end of every rod (20 feet), Johnson Engineering personnel also performed a

field measurement of specific conductance using a calibrated portable meter.

Johnson Engineering could not begin advancing the borehole using the reverse air
method until approximately 860 feet bls due to the presence of sand. By the time the reverse air
method could be employed, all of the major production zones had been intersected previously
using mud rotary drilling. As a result, the water data collected do not show any clear trends with
depth, since the tested interval from 860 to 1,200 feet bls does not contribute appreciable flow to
the well. All measured parameters remain fairly stable throughout this interval. See Figure 10

for a plot of water quality with depth in JE-1503.
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Figure 10.  Results of water quality sampling collected during drilling using reverse air
method .
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Geophysical Logging

During the geophysical logging event on June 6, 2011, MV Geophysical collected grab
samples from JE-1503 using a bailer at the discrete depths of 520, 620, 800, 1,000, and 1,180
feet bls. Prior to sample collection, the well had been shut in since June 1. Sampling was
performed under static conditions in order to generate a profile of native formation water quality
with depth. The samples collected were analyzed for dissolved chloride, sulfate, TDS and
specific conductance by Benchmark. Results showed a gradual increase in all four parameters
from 520 feet bls to a peak at 800 feet bls, after which point the values of all four parameters
decreased until the bottom of the borehole. The values measured for 1,200 feet bls depth were
lower than those measured at 520 feet bls in the case of all four parameters. See Figure 11 for a

plot of water quality with depth as sampled using the bailer method.
Aquifer Performance Testing

Water quality samples were collected daily during the pumping portion of the APT at 24,
48 and 72 hours from JE-1503. Water quality sampling consisted of chloride and specific
conductance analysis by Johnson Engineering staff. The chloride concentrations from the three
samples range from 582 to 591 mg/L, while specific conductance ranged from 2,060 to 2,270
puS/cm, with no discernable trends over time or between parameters. These results also agree
well with those collected during drilling using the reverse air method for depths below 860 feet
bls. This chloride value exceeds the FDEP secondary water quality standard for 250 mg/L set for

chloride.
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JE-1503 Water Quality Sampled by Bailer After Sustained
Static Conditions
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Figure 11.  Results of water quality sampling collected using a bailer .
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9.0 SUMMARY

Johnson Engineering prepared an Upper Floridan aquifer drilling and testing program to
address questions from the SFWMD related to Charlotte County Utilities” water use permit
application #071101-3 requesting a back-up supply allocation of 3 million gallon per day (mgd)
from an Upper Floridan aquifer wellfield. Specifically, the program was designed to collect
lithologic and water quality data to determine whether the requested production interval sources
water from a single aquifer within the Floridan Aquifer System. The simplified drilling and
testing program prepared by Johnson Engineering replaced an earlier program prepared by
Malcolm Pirnie and submitted to the SFWMD. The Johnson Engineering program proposed
construction three test/monitor wells open to the Surficial, Intermediate and Floridan Aquifer
Systems, along with geophysical logging, flow measurement and water quality sampling
performed during drilling, and a constant rate, 3-day APT on the Upper Floridan aquifer at the
completion of test well construction. The plan was submitted to the SFWMD for review and

approval prior to the commencement of test well construction.

From April to June 2011, Johnson Engineering constructed one Intermediate Aquifer
System monitor well (JE-1501), one Surficial Aquifer System monitor well (JE-1502) and one
1,200-foot deep Upper Floridan aquifer monitor well (JE-1503) at a test site near the Charlotte
County Utilities proposed Floridan aquifer wellfield site on the Babcock Ranch Preserve. Both
the 470-foot-deep reamed borehole and 1,200-foot-deep borehole for JE-1503 were
geophyscially logged, including collection of static and dynamic flow measurement and water
quality samples at discrete depths within the borehole using a bailer. Water quality sampling and
specific capacity testing was also conducted during drilling of JE-1503 when the reverse air

drilling method could be utilized.

Results from the water quality analyses show the tested parameters remaining relatively
stable with depth within the borehole down to 1,200 feet bls. No flow zones exist between
approximately 860 and 1,200 feet bls at the location of JE-1503. A confining layer consisting of
low permeability limestone occurs from approximately 860 to at least 1,200 feet bls and
separates the fresher Upper Floridan aquifer production zone from the deeper, more saline
portion of the aquifer, which was not encountered during drilling. Water quality within the Upper

Floridan aquifer production zone has chloride concentrations approaching 600 mg/L, which
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exceeds FDEP secondary drinking water standards and will require advanced treatment prior to

use.

Once all three test/monitor wells had been completed, Johnson Engineering performed a
3-day constant rate aquifer performance test on the Upper Floridan aquifer and analyzed the
resultant drawdown and recovery data. The test used JE-1503 as the pumping well and
monitored water levels in all 3 test/monitor wells, as well as in an existing agricultural irrigation
well open to the Upper Floridan aquifer and located proximate to the test site. Hydraulic
parameters for the Upper Floridan aquifer calculated from the APT data were input into a
WINFLOW model in order to predict the potential drawdown associated with CCU potable
supply withdrawals from the Upper Floridan aquifer, as discussed in an advisory comment in the
SFWMD’s August 2010 letter. Johnson Engineering modeled proposed withdrawals by CCU
alone, and then conducted a cumulative impact model including other permitted users of the
Upper Floridan aquifer in both the SWFWMD and SFWMD. The results of the cumulative
impact model predict approximately 12 feet of drawdown at the CCU Babcock Ranch wellfield

due to the combined withdrawals.

Based on the results of the drilling and testing program, the proposed cased and total
depths of the Upper Floridan aquifer production wells were revised to 660 and 900 feet bls,
respectively, to coincide with depths of production zones encountered during drilling. The
revised depths are greater than those proposed in the original water use permit application. A
revised wellfield lay-out consisting of three production wells was prepared to provide the
requested allocation of 3 mgd. On August 24, 2011, Johnson Engineering submitted a response
to the SFWMD August 2010 request for additional information that included lithologic,
geophysical and water quality data collected during the drilling and testing program, results of
the aquifer performance testing and data analysis, revised drawdown modeling, revised well

depths, and a revised wellfield lay-out.
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

August 4, 2010

Ms. Terri Kesner, Acting Director
Charlotte County Utilities
25550 Harbor View Road, Unit 1
Port Charlotte, FL 33980

Dear Ms. Kesner:

Subject: Water Use Permit Application No. 071101-3
Project: Charlotte County Babcock Ranch Water Supply
County: Charlotte Sec 3,10,12,14,15/Twp 41S/R 26E

A review of the response to the October 15, 2009 request for additional information for
the above project indicates that additional information will be required in order to complete
the evaluation, pursuant to Rule 40E-1.603, Florida Administrative Code (F.A.C.). Please
answer all parts of the following comments:

1. Please complete a monitor well and then submit lithologic and water quality
information at various depths at the wellfield site that demonstrates that the
production horizon is from a single aquifer system, pursuant to Rule 40E-
3.502(1)(FAC).

Advisory Comments:

1. Upon receipt of the monitor well data, it will be reviewed to determine if an
aquifer performance test (APT) will be required. If an APT is required, the
model, upconing analysis and monitoring plan submittals will need to be updated
to reflect the APT results.

2. Per your response and subsequent phone conversations, we will process the
application for a secondary source of 3 MGD of raw water.

Electronic versions of applicable statutes, rules, permit applications, and forms may be
found at the following internet address by selecting Application/Permit Information, then
Water Use: http://my.sfwmd.gov/permitting

in accordance with Rule 40E-1.603(d), F.A.C., an extension to provide a complete
response has been granted and a response is required by October 15, 2010 or the
application may be processed for denial if not withdrawn by the applicant. Please use the
enclosed transmittal form when responding and include four (4) copies of the information.
Should you have any questions regarding this application or this letter, please contact me
at (800) 432-2045 ext. 2026 or (561) 682-2026. Thank you for your cooperation in this
matter.

3301 Gun Club Road, West Palm Beach, Florida 33406 = (561) 686-8800 « FL WATS 1-800-432-2045
Mailing Address: F.O. Box 24680, West Palm Beach, FL 334164680 * www.sfwmd.gov
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Ms. Terri Kesner — Charlotte County Utilities
Application No. 071101-3 - Charlotte County Babcock Ranch Water Supply
August 4, 2010

Sincerely,

Karin A. Smith, P.G.

Lead Hydrogeologist

Water Use Regulation Division
Water Supply Department

Enclosures: RAIl Transmittal Form

c Tonya Simmons, P.E. — Malcolm Pirnie
Scott Petersen - SWFWMD
Terry Holihen - Kitson and Partners
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Ms. Terri Kesner — Charlotte County Utilities
Application No. 071101-3 - Charlotte County Babcock Ranch Water Supply
August 4, 2010

be: Beth Ross — 1413
Terri Bates - 2111

Addresses:

Ms. Tonya Simmons, P.E.
Malcolm Pirnie

1300 East 8" Ave, Suite F100
Tampa, FL 33605

Mr. Scott Petersen

Southwest Florida Water Management District
6750 Fruitville Road

Sarasota, FL 34240

Mr. Terry Holihen
Kitson and Partners

17837 Murdock Circle
Port Charlotte, FL 33948
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UPPER FLORIDAN AQUIFER DRILLING AND TESTING PLAN

CHARLOTTE COUNTY BABCOCK RANCH WATER SUPPLY

Submitted to:

South Florida Water Management District

Prepared for:

Charlotte County Utilities
25550 Harbor View Road, Unit 1
Port Charlotte, Florida 33980

Prepared by:
Johnson Engineering, Inc.

Post Office Box 1550
Fort Myers, Florida 33902

April 2011
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PURPOSE

This drilling and testing program prepared in support of South Florida Water Management
District (SFWMD) water use permit application #071101-3 intends to address SFWMD concerns
regarding aquifer/production zone depths, hydraulic connectivity, and water quality variations
with depth.

Charlotte County Utilities (CCU) submitted application #071101-3 i November 2007, originally
requesting a public water supply allocation of approximately 24.5 mullion gallons per day
(MGD) from an Upper Floridan aquifer wellfield located on lands of the Babcock Ranch
Preserve owned by the State of Florida. The application was subsequently modified over the
course of the next 3 years to reduce the requested allocation to 12.5 MGD, and then to the
current requested amount of 3 MGD for back-up supply. The production wells proposed for
CCU’s back-up supply wellfield at Babecock Ranch have estimated cased and total depth of 500
and 750 feet, respectively. In a series of requests for additional information (RAls), the SFWMD
expressed concerns pertaining to whether the proposed cased and total depths will result in cross-
connection of the Intermediate (Lower Hawthorn) and Floridan (Suwannee) aquifer systems, as
well as whether withdrawal of the proposed allocation will cause upconing of saline groundwater
that could potentially impact other legal existing users or the resource. Specifically, this drilling
and testing program is designed to address Question #1 of the RAI from the SFWMD dated
August 4, 2010, which reads:

Please complete a monitor well and then submit lithologic and water quality
information at various depths at the wellfield site that demonstrate that the
production horizon is from a single aquifer svstem, pursuant to Rule 40F-

3.302(1)(FAC).

This drilling and testing program replaces that prepared by Malcolm Pirnie and submitted to the
SFWMD on June 26, 2008.

WELL CONSTRUCTION & TESTING PERFORMED DURING CONSTRUCTION

Three test/monitor wells are proposed at the Charlotte County Babcock Ranch Upper Floridan
aquifer wellfield site. The three monitor wells will be constructed in the Surficial, Intermediate
and Upper Floridan aquifers, respectively. Data obtained from these wells will be used in
conjunction with information from other testing programs conducted in the vicinity, as well as
from existing wells near the proposed wellfield site. Please see Figure 1 for the location of the
proposed Charlotte County Utilities Babcock Ranch test site, along with selected existing wells
in the vicinity and nearby test locations.

On April 12, 2011, the Florida Department of Environmental Protection granted permission to
Charlotte County to access State lands to conduct the drilling and testing program, as described
below. Please see attached for a copy of the letter of consent from the FDEP. The consent
granted by the FDEP will remain in effect from the date of execution of the letter, as executed by
Charlotte County on April 13, 2011, until December 30, 2011.
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General Sampling Protocol

For all test/monitor well construction, well cuttings will be collected and described at 10-foot
intervals or at major changes in lithology. Water quality sample collection for samples submitted
to a NELAC-certified laboratory will follow the appropriate sample handling, preservation and
chain-of-custody procedures, as established by the FDEP standard operating procedures adopted
by Johnson Engineering (copy of this document is available upon request). Prior to sample
collection, the well will be pumped via air-lift pumping until field parameters have stabilized,
indicating that a sample indicative of the aquifer’s native water quality is being obtained.
Duplicate samples and sample blanks will also be collected. Samples will be collected using
laboratory-supplied bottles for the appropriate analyte and then packed with ice in laboratory-
supplied coolers and delivered to the laboratory following chain-of-custody procedures.

Intermediate Aquifer Test/Monitor Well

One 4-inch diameter Intermediate aquifer test/monitor well with a cased depth of approximately
100-150 feet below land surface (BLS) and a total depth of approximately 260 feet BLS will be
constructed at the location shown on Figure 1. This well will be the first constructed. A 5-1/2-
inch diameter pilot hole will be advanced to approximately 260 feet BLS. The pilot hole will
then be reamed to an 8-inch diameter to approximately 100-150 feet BLS, or the selected cased
depth based on the lithology encountered. Four-inch diameter Schedule 40 PVC well casing with
a formation packer on the end will be installed and tremmie grouted using cement with 5% high
yield drilling mud additive. The well will then be air-lift developed until reasonably clear.

Surficial Aquifer Test/Monitor Well

One 4-inch diameter Surficial aquifer test/monitor well with a cased depth of approximately 10
feet BLS and a total depth of approximately 20 feet BLS will be constructed at the location
shown on Figure 1. An 8-inch diameter borehole will be advanced to approximately 20 feet BLS.
Approximately 10 feet of 4-inch diameter Schedule 40 PVC well casing and 10 feet of 20 slot 4-
inch diameter PVC well screen will be installed. A 6/20 silica sand gravel pack will be emplaced
to approximately 5 feet above the top of the well screen. The remainder of the annular space will
be grouted using cement with 5% high yield drilling mud additive. The well will then be air-lift
developed until reasonably clear.

Upper Floridan Aquifer Test/Monitor Well

One 6-inch diameter Upper Floridan aquifer test/monitor well with a cased depth of
approximately 450-500 teet BLS and a total depth of approximately 1,000 feet BLS will be
constructed at the location shown on Figure 1. A 14-3/4-inch diameter borehole will be drilled to
approximately 60 feet BLS, or based on lithology, and 10-inch diameter PVC surface casing
installed and tremmie grouted using cement with 5% high yield drilling mud additive. A 5-1/2-
inch diameter pilot hole will then be drilled to 450-500 feet BLS, or the selected cased depth as
dictated by the lithology. The pilot hole will be geophysically logged for natural gamma and dual
induction. The pilot hole will be reamed to 9-7/8-inches in diameter, and 6-inch diameter
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Schedule 40 PVC well casing installed and pressure grouted using cement with 5% high yield
drilling mud additive. The casing will be pressurized and the grout brought to land surface in one
or more subsequent lifts using a tremmie grout method and cement with 5% high vield drilling
mud additive.

Following installation of the casing, a 6-inch diameter borchole will be advanced to 1,000 feet
BLS. During drilling of the open-hole interval of the well to 1,000 feet BLS, lithologic samples
will be collected every 10 feet, or at major changes in lithology. Water quality samples will be
collected every 20 feet and analyzed for specific conductance and total dissolved chloride by
trained Johnson Engineering staff. Every 60 feet, a specific capacity test will be performed, at the
end of which, water quality samples will be collected and analyzed for specific conductance,
total dissolved solids (TDS), total dissolved chloride, sulfate, sodium and hardness by a certified
analytical laboratory. The well will then be air-lift developed until reasonably clear.

Following completion of the borehole to 1,000 feet bls, the following static and dynamic
geophysical logs will be performed:

Caliper (static only)
Natural gamma (static only)
Dual induction

Fluid resistivity

Flow

Temperature

The well may be back-plugged as necessary to isolate the targeted production interval, if
geophysical logging and sampling during construction suggests the need for this.

UPPER FLORIDAN AQUIFER PERFORMANCE TESTING

Following completion of the Upper Floridan aquifer test/monitor well, Johnson Engineering will
conduct a constant rate aquifer performance test as described below. A submersible pump will be
installed in the Upper Floridan aquifer test well. The pump will be capable of producing a
constant pumping rate determined based on the specific capacity testing performed as part of the
construction/testing portion of this program. Prior to the commencement of the test, existing
agricultural irrigation well JE-585, which is located a few hundred feet from the test well site,
and cased to approximately 270 feet BLS and open to 551 feet BLS, and the Surficial aquifer,
Intermediate aquifer and Upper Floridan aquifer test/monitor wells will be equipped with
pressure transducers and dataloggers to monitor water levels at these sites. A minimum of 24
hours of background water level data will be collected at 15-minute intervals. A totalizing
flowmeter will be installed on the discharge piping from the Upper Floridan aquifer test/;monitor
well, which will route discharge water away from the test site, to record flow rate and total
pumping volume for the duration of the test.

Immediately prior to beginning the pumping portion of the aquifer performance test (APT), the
datalogger data collection interval for the instruments in the Upper Floridan aquifer test/monitor
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well and JE-585 will be re-set to record data every second and then increase in graduated steps to
3-minute intervals for the duration of the pumping portion of the APT. The pumping portion of
the test will maintain a constant flow rate for approximately 72 hours. Immediately prior to
ending the pumping portion of the APT, the datalogger data collection interval for the
instruments in the Upper Floridan aquifer test/monitor well and J-585 will be re-set to record
data every second and then increase in graduated steps to 3-minute intervals for the duration of
the recovery portion of the APT. The recovery portion of the APT will last for approximately 24
hours, or until water levels in the Upper Floridan aquifer test/monitor well have stabilized at or
close to pre-APT values.

During the pumping portion of the APT, the flow rate will be verified every 24 hours using a
second calibrated flowmeter as a reference. Water quality samples will also be collected and
analyzed for specific conductance and total dissolved chloride. The pump installed in the Upper
Floridan aquifer test/monitor well will be left in place until the completion of recovery data
collection.

Prior to use of JE-585 as a monitor well during the APT, well construction details will be
verified by video-logging and the main production interval of the well will be ascertained using a
flow measuring device.

AQUIFER PERFORMANCE TEST DATA ANALYSIS

Johnson Engineering will analyze drawdown and recovery data collected during the APT to
determine hydraulic parameters for the Upper Flondan aquifer targeted production interval using
commonly accepted methods (i.e. Hantush and Jacob, 1955; Theis Recovery, 1946). Water
quality profiles using data collected during well construction, as well as plots of water quality
measurements with time collected during the APT, will be prepared. Water level from all the
wells monitored will also be evaluated to address the SFWMD’s question as to whether the
proposed Upper Floridan aquifer production interval will result in cross-connection of
hydraulically separate aquifers or an unacceptable degradation in water quality.
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* Rick Scott
Florida Department of Governor
Environmental Protection Jennifer Carroll
Marjory Stoneman Douglas Building Lt. Governor
3900 Commonwealth Boulevard .
Talla]]assee, Florida 32399-3000 Herschel T. meard Jr.
Secretary
April 12, 2011
Mr. Raymond Sandrock
18500 Murdock Circle
Port Charlotte, Florida 33948

RE: Charlotte County, Babcock Ranch/Well Motoring Project
Dear Mr. Raymond:

This letter will serve as consent for Charlotte County, its officers, employees, agents,
and contractors to enter the property described above for well monitoring. This consent
does not waive the authority and/or jurisdiction of any governmental entity, nor does it
disclaim any title interest that the Board of Trustees of the Internal Improvement Trust
Fund of the State of Florida (Board of Trustees) may have in this property. This consent
shall take effect on the date of execution of this letter of consent by Charlotte County
and shall continue until December 30, 2011.

For this consent to be valid, an authorized representative of Charlotte County must sign
below and return this letter to my attention at the letterhead address (directed to Mail
Station 130) or by email to gloria.barber@dep.state.fl.us. Charlotte County agrees to
assume all liability in case of personal injury or property damage related to the
activities of its officers, employees, agents, and contractors.

Sincerely,

Gloria C. Barber, CPM

Operations and Management Consultant Manager
Bureau of Public Land Administration

Division of State Lands

www.dep.state.fl.us
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Mr. Raymond Sandrock
April 12,2011
Page 2 of 2

Charlotte County acknowledges receipt of the above consent letter and agrees to the
terms and conditions set forth herein.

CHARLOTTE COUNTY:
By QW C oy otte. Counly/ COUN\y a4 H"D"“';/
ignature Title e
Tonete <. \now \von y/iz/in
Type or Print Name Datd /[
K([- 1280
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\FikeName mxd

JOHNS®ON

ENGINEERING

o)

D CCU Test Siteys

CHARLOTTE

Telegraph
Swamp

d (' urry Lake

Area

2122 JOHNSOM STREET

Sl Figure 1: Test Site Location &

FORT MYERS. FLORIDA 33902-1550 1 1 1
b Biniaiotpod Floridan Aquifer APT Sites
Fax (239) 334-3661
E.B, #6842 & L.B. #5642
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Appendix C




SOUTH FLORIDA WATER MANAGEMENT DISTRICT

April 28, 2011

PERMITTEE CONTRACTOR

CHARLOTTE COUNTY UTILITIES HOWARD, LONNIE VANCE
25550 HARVOR VIEW ROAD, UNIT 1 P.0. BOX 1550

PORT CHARLOTTE. FL 33980 FORT MYERS, FL 33802-1550

LICENSE NO:7177

WATER WELL CONSTRUCTION PERMIT #SF042211A
EXPIRATION DATE:October 28, 2011

PROJECT: SURFICIAL MONITOR WELL 45501 BERMONT RD. CHARLOTTE COUNTY
TYPE OF USE: MONITOR
COUNTY: CHARLOTTE SEC: 11 TWP: 41 RGE: 26

WELL CONSTRUCTION SPECIFICATIONS: INNER OUTER
CASING DIAMETER 4"
CASING DEPTH: 10.00
SCREENED INTERVAL: 10.00' 20.00°
OPEN HOLE INTERVAL
TOTAL DEPTH OF WELL: 20.00°

GROUT REQUIREMENT
Inner casing shall be grouted bottom to top.

See additional conditions of permit on attached sheet.

We appreciate your assistance and cooperation in better managing the water resources of the District.
If you have any questions on this matter, please call Ann-Marie Superchi at extension 6929.

Sincerely,

(D222 o g;’f"' okl

Ann Marie Superchi, Well Permitting
Water Use Division
South Florida Water Management District

Attachment: Additional Conditions of Permit

3301 Gun Club Road, West Palm Beach, Florida 33406 * (561) 686-8800 * FL WATS 1-800-432-2045
Mailing Address: I.O. Box 24680, Wes| Palm Beach, FL 33416-4680 * wwwsfwmd.gov
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SURFICIAL MONITOR WELL 45501 BERMONT RD. CHARLOTTE COUNTY
April 28, 2011

DDITIONAL CONDITIONS OF PERMIT

COMPLETION REPORT REQUIRED
A Water Well Completion Report (Form 0124) must be filed with the District within 30 days of completion of work.

bc: WU Permit # 071101-3

DAY FILE
PERMIT FILE

Page 2 of 2
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STATE OF FLORIDA PERMIT APPLICATION TO CONSTRUCT,

REPAIR, MODIFY, OR ABANDON A WELL PormitNo. 5 = @ Y 22 [ A4

O Southwest PLEASE FILL OUT ALL APPLICABLE F piine g 1)

O Northwest (*Denotes Required Fields Where Awﬁcahle) Permit Stipul Required (See Atlachad)
08t Johns River s X i s i

@ South Florida this form and forwording the permit application to the 62-524 Quad No. D No.
L Suwannee River authority

DDEP CUPIWUP Ap No.

DDelegated Authority (If Applicable)

1. Charlotte County Utilities 25550 Harbor View Road, Unit 1, Port Charlotte, FL 33980 941-764-4300
*Owner, Lagal Nama If Corporalion *Address *City ‘Slale  "ZIP Telephone Number
2.45501 Bermont Road, Charlotte County, Florida
*Well Location - Address, Road Name or Numbar, City
3.422707100001

*Parcel ID No. (PIN) or Alternate Key (Circle One) Lot Block Unit
a1 41 26 Charlotte Check if 62-524{] Yes [7] No
*Section or Land Granl  *Township  "Range *County Subdivision
5. Lonnie V. Howard 7177 239-334-0046 Ivh@johnsoneng.com
*Water Well Contractor “License Number *Telephone Number E-mail Address
6. PO Box 1550 : Fort Myers FL 33902
*Water Well Contraclor's Address City State ZIP
7. *Type of Work: I_'I Canetruction D Repalr D ,I,'kxji!tc.s!innD Abandonment
B. *Number of Proposed Wells 3 *Reason for Repalr, Modification, or Abandonment
e [ Dale samp |
9. *Specily Intended Use(s) of Well(s): e =aap
Domeslic Landscape Irrigation H Agricultural Irrigation [ | Site Investigations
[ | Bottied Water Supply Recreation Area Irrigation Livestock Monitoring
Public Water Supply (Limited Use/DOH) Nursery lrrigation Test
§ Public Water Supply (Community or Nen-Community/DEP) Commercialfindustrial Earth-Coupled Geothermal
Class | Injection Golf Course Irrigation HVAC Supply
HVAC Return
Cizss V Injection: [ ] Recharge [ ] Commerctalfindustrial Disposal [_] Aquifer Storage and Recovery [ ] Drainage
Remediation: [ ] Recovery ] Air Sparge [] Other (Dusciibe) Ofical Use Only
] Other tosserce)
10.*Distance from Septic System if < 200 AN/A 11, Facility Description 12. Estimated Start Date 42772071
13.*Estimated Well Depth 20 f.  “Estimated Gasing Depth _10 _fi. Primary Casing Diameter __4 __in. Open Hole: From To ft.
14. Estimated Screen Interval: From _ 10 To 20 #.
15."Primary Casing Material; Black Steel Galvanized v PVC Stainless Steel
Not Cased Other:___
16. Secondary Casing: Telescope Casing Liner Surface Casing Diameter in.
17. Secondary Casing Material: Black Steel Galvanized PVC Slainless Sleel Other
18.*"Method of Construction, Repair, or Abandonment: Auger Cable Tool Jetted v Rotary Sonic
Combination (Two or More Methods) Hand Driven (Well Point, Sand Peint) Hydraulic Point {Direct Push)
Horizontal Drilling Plugged by Approved Method Other (Dascribs)

19. Proposed Grouling Interval for the Primary, Secondary, and Addilional Casing: )
From___0 To __ & Seal Material (  Bentonite Neat Cement ¢ Other TYPe /Il with 5%,

From, To Seal Material (  Bentonite Neat Cement Other )
From To Seal Material (  Bentonita Neal Cement Other
From To Seal Material (  Bentonite Neat Cement Other )
20. Indicate lotal number of existing wells on sile 0 List number of existing unused wells on site .
21 ‘Is 1h|s well or any existing well ur watar withdrawal nn the owner’s conliguous property cove: mptive/Water Use Permit (CUPWUP
CUPAUP Aghlication Mo I yes, complets the Tollowing: GUPAUP B Ty P et W 1 o )
22. Latitude 26d 55' 28.90" Longitude 81d 41' 21.18"
23. Data Oblained From: GPS v Map Survey Datum: NAD 27 NADB3 _ X WGSB4
Thareby corily bl lwuq-mwm e sppiicatis rulas of Tie 40, Flodda Adminisirstive Code, and thal a waled | cariy that | mn uvnes ol ihe propecty, (hal iha nfermation provided Imlm -mhnl |I'l aware of my
s peimil or arificial rechasge permil, # needed, has baen or il b obiwned pricr te commoncemant of e respansibiitios under Chapier 373, or propesy is well; or. nuwlhhtln
consiuclion. | herther uﬂdeﬂwmm provided mu—uphurmu omalc.wlnun-l-hl.m hwlhhm Mh-ﬁmmﬂnlmm awwlmw mlumoﬂ lsamd
mocassndy appeoval liom other federal, state, urh:d varwmants, Il applicable. | ageee bo pravide a well This WD aocens
mlummmnn mlmmuu !I W conswrection, l'ulr modification, of ‘nhmllnll‘lll\q h lln\r , OF
beized by this perm, of | Ichever ocaurs st ) ;
I8 T f
7177 ‘ﬁ (,’f’{,f /l}[(j\f h-{”/{tnf ?A‘K /ﬂ o //

gf §fure of Ooniraclor

“License No. *Signalure of Owner lor Agent
BELOW/THI5 LINE-FOR OF FICIAL' USE ONLY
Approval Granled By (¢ Issue Date 4 - 75 ~1f pl Date /C -z6-if Hydrologist Approval

P 2 Tnilials
Feo Received § (00 - ReceiptNo. [| - 2470~ © Bfp cheeko, | 137
THIS PERMIT IS NOT VALID UNTIL PROPERLY SIGNED BY AN AUTHORIZED OFFICER OR REPRESENTATIVE OF THE WMD OR DELEGATED AUTHORITY. THE
PERMIT SHALL BE AVAILABLE AT THE WELL SITE DURING ALL CONSTRUCTION, REPAIR, MODIFICATION, OR ABANDONMENT ACTIVITIES.
DEP Form: 62-632.900(1) Incorporaled in 62-532.400(1), FAC. Effective Date: Oclober 7, 2010 Page 1of 2

*Date
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SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
2379 BROAD STREET, BROOKSVILLE, FL 34604-6899
PHONE: (352) 766-7211 or (800) 423-1476

WWW . SWFWMD.STATE.FL.US

ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
4049 REID STREET, PALATKA, FL 32178-1428
PHONE: (386) 329-4500

WWW.SJRWMD.COM

NORTHWEST FLORIDA WATER MANAGEMENT DISTRICT

152 WATER MANAGEMENT DR, HAVANA FL 32333-4712
{U.S. Highway 90, 10 miles west of Tallahasses)

PHONE: (850) 539-5999

WWW NWFWMD.STATE.FL.US

Parmit No. g{’ L,Lf 772114

Parmit No 1

SOUTH FLORIDA WATER MANAGEMENT DISTRICT
P.O. BOX 24680

3301 GUN CLUB ROAD

WEST PALM BEACH, FL. 33416-4680

PHONE: (561) 686-8800

WWW.SFWMD.GOV

SUWANNEE RIVER WATER MANAGEMENT DISTRICT

9225 CR 49

LIVE QAK, FL 32060

PHONE: (386) 362-1001 or (800) 226-1066 (Florida only)
WWW MYSLIWANNEERIVER.COM

“General Site Map of Proposed Well Location

identily known roads and landmarks. Give distances from all reference poinis o structures, septic systems, sanitary hazards, and conlamination sources, if applicable.
DEP Form 62-532.900{1) Incorporated In 62-532.400(1), F.A.C. Effective Date: October 7, 2010 Page 2 of
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JAPO)

JOHNS®ON
ENGINEERING

Upper Floridan
Intermediate aquifer &
Surficial aquifer
monitor wells to be
co-located

2122 JOHNSON STREET
P.O. BOX 1550
FORT MYERS, FLORIDA 33902-1550
PHONE (239) 334-0046
FAX (239) 334—3661
E.B. 642 & LB. 642

Test Site Location:
SW 1/4 of SE 1/4 of NW 1/4 of S11/T41/R 26
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

Miscellaneous Cash Receipt

\\
Receipt Number-ﬂg/- 2490 = 036
APR 28 2011 °
Received: COUNTIN Prepared by N.’Sgpygii Date 0412611
Date 04122/11 Receivedby _ ° I ny Date 0412511
— 7

From JOHNSON ENGINEERING m““ One
Address P.O. BOX 1550 | O casn
City FORT MYERS State  FL zip 33002 L cneanio 17398
Phone 239-334-0048
Ted  Well Construction Pemils SF042211ABC Charlotte Co. Uity 3monitorwetsBabeocdi®] | | | | | | | | | | | H
lalslzlololoBalalalr]ilslz]ololoBrlalololalolalsla]s]7|oB1lol1]lolofofls 300.00

Tou 2 I I I A
BEEEEE AN RN AN

- 2 N O O I

—
=
=
=
@

- B I A O R A I

T T A I A O O - I N : £
Subtotal $300.00

Florida Sales Tax*
Shipping&Handing
TOTAL $300.00

*NIA - Copies of Public Records - F S 21205
“Exemption Number, If Applicable

Form 0137 (04/2008) Page 1of 1
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

April 28, 2011

PERMITTEE CONTRACTOR

CHARLOTTE COUNTY UTILITIES HOWARD, LONNIE VANCE

25550 HARVOR VIEW ROAD, UNIT 1 P.O. BOX '1220 o
FORT MYERS, FL 33502-1550

PORT CHARLOTTE, FL 33980 LICENSE NO-7177

WATER WELL CONSTRUCTION PERMIT #SF042211B

EXPIRATION DATE:Ociober 28, 2011

PROJECT. INTERMEDIATE MONITOR WELL 45501 BERMONT RD. CHARLOTTE COUNTY
TYPE OF USE: MONITOR
COUNTY: CHARLOTTE SEC: 11 TWP: 41 RGE: 26

WELL CONSTRUCTION SPECIFICATIONS INNER QUTER
CASING DIAMETER 4"
CASING DEPTH: 100.00°
SCREENED INTERVAL:
OPEN HOLE INTERVAL 100" - 260’
TOTAL DEPTH OF WELL: 260.00°

GROUT REQUIREMENT
Inner casing shall be grouted bottom to top.
See additional conditions of permit on attached sheet.

We appreciaie your assisiance and cooperation in betier managing the water resources of the District.
If you have any questions on this matter, please call Ann-Marie Superchi at extension 6329.

Sincerely,
5’{ . ?&:«JF:’;‘;J /J,a < ‘*/L,

Ann Marie Superchi, Well Permitting
Water Use Division
South Florida Water Management District

Attachment: Additional Conditions of Permit

3301 Gun Club Road, West Palm Beach, Florida 33406 + (561) 686-8800 = FL WATS 1-800-432-2045
Mailing Address: P.O. Box 24680, West Palm Beach, FL 33416-4680 * wwwsfwmd.gov
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INTERMEDIATE MONITOR WELL 45501 BERMONT RD. CHARLOTTE COUNTY
April 28, 2011
ADDITIONAL CONDITIONS OF PERMIT

COMPLETION REPORT REQUIRED
A Water Well Completion Report (Form 0124) must be filed with the District within 30 days of completion of work.

be: WU Permit # 071101-3

DAY FILE
PERMIT FILE

Page 2 of 2
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STATE OF FLORIDA PERMIT APPLICATION TO CONSTRUCT, "

REPAIR, MODIFY, OR ABANDON A WELL Pemitho. & FoY 2241 B
OSouthwest PLEASE FILL OUT ALL APPLICABLE FIELDS Rexidaitinigos 1D

O Northwest (*Denotes Required Fields Where Applicable) |Permit Stipulations Required (See Attached)
LISt. Johns River The water well contractor is ible for leti

South Florldq this form and forwarding the permit application to the 62-524 Quad Mo. Delineation No.
O Suwannee River i y ! A —

CODEP CUP/WUP Application No.

[Delegated Authority (If Applicable)

ABOVETHIS LINE - FORIOFFICIAL USE ONLY'

1, Charlotte County Utilities 25550 Harbor View Road, Unit 1, Port Charlotte, FL 33980 941-764-4300
*Owner, Legal Name if Corporation ‘Address “City *State  "ZIP Telephone Number
2. 45501 Bermont Road, Charlotte County, Florida
“Well Location - Address, Road Name or Number, City
3. 422707100001

*Parcel ID No. (PIN) or Alternate Key (Circle One) Lot Block Unit
4. 11 41 26 Charlotte Check i 62-524: ] Yes [7] No
*Section or Land Grant  *Township  *Range *County Subdivision
s, Lonnie V. Howard 7177 239-334-0046 Ivh@johnsoneng.com
“Water Wall Contractor “License Number *Telephone Number E-mail Address
6 PO Box 1550 Fort Myers FL 33902
‘“Water Well Conlractor's Address City Slate ZIP
7. *Type of Work: Construction |:| Repair D Modiﬂcalionl:‘ Abandonment
8. *Number of Proposed Wells 3 *Reason for Repair, Modlfication, or Abandonmant
9. "Specify Intended Use(s) of Well(s): LR
[] Domestic B Landscape lrrigation H Agricultural Irrigation [_] ~ Site Investigalions
:I Botlled Waler Supply Recrealion Area Irrigation Livestock Monitaring
[ ] Public Water Supply (Limited Use/DOH) |:| Nursery Irrigation D Test
H Public Water Supply (Community or Non-Community/DEP) Commercial/ndustrial Earth-Coupled Geothermal
Class | Injection Golf Course Irrigation HVAC Supply
HVAC Return
Class V Injection: D Recharge |:! Commercial/industrial Disposal [:| Aquifer Storage and Recovery [:l Drainage
Remediation: [ ] Recovery [ ] AirSparge [] Other (Deserive) Official Use Only
[[] other (pescive)
10.*Distance from Seplic System if < 200 {N/A 11. Facllity Description 12. Eslimated Start Date #/27/2011

13.*Estimated Well Depth _260 fi. *Estimated Casing Depth _100 #. Primary Casing Diemeter __4 _in. Open Hole: From 100 To 260 f.
14. Estimated Screen Interval: From _N/A_ To ft.

15.*Primary Casing Material: Black Steel Galvanized v PVC Slainless Steel
Not Cased Other:
16. Secondary Casing. Telescope Casing Liner Surface Casing Diameter in.
17. Secondary Casing Material: Black Steel Galvanized PVC Stainless Steel Other
18.*Method of Construclion, Repair, or Abandonment: Auger Cable Tool Jetted ¢ Rotary Sonic
Combination (Two or More Methods) Hand Driven (Well Paint, Sand Point) Hydraulic Point (Direcl Push)
Horizontal Drilling Plugged by Approved Method Olher (Describe)

19. Praposed Grouting Interval for the Primary, Secondary, and Addilional Casing:
From___0 To __100 Seal Material ( Benlonite Neat Cement v Other Type I/l with § ml

From, To Seal Material (  Bentonite Neat Cement Other ]
From To Seal Material (  Benlonite Neat Cement Olher )
From, To Seal Material (  Benlonite Neat Cement Other )
20. Indicate lotal number of existing wells on site 0 List number of existing unused wells on sile 0
21.%Is this well or any exisling well nr waler withdrawal on the owner’s contiguous roperl covered u mptive/Water Use Permit (CUP/WUP)
or CUPWUP Application g? No If yes, complete lhe lnllnm?:g CUPMWUP No%e;‘r‘l%f‘%l i District Well 1D No.
22. Latitude 26d 56' 29.90" Longitude 81d 41'21.18"
23. Data Obtained From: GPS v Map Survey Datum: NAD 27 NADB3 _ X WGS 84
I hereby certy thal | will mmp.\yw.umw epplicable rulzs of Tille 40, Florida Adminisirelive Code, and thel & weler | carlly that | am the awner of Ihe prnp-'w Ihat the mlormalion pravided s accutale, And het | am awara of my
use permil or arlificial recharg: if nedod, hes baen or wil ba oblainod prier 1o commancemant of well responsibéilies under Chaple: 373, Florda Slalules, lo maintain or properly abandon (his well; or, | cadify thal | am
conslruction. | further :umu IMI all hlomua« providad in this opplicalion is accutala and thal | will ebiala Ihe agent for the owner, (hal the information pml:m Is accurale, and thal | have informed the owner of e
necessary approval from olher federal, stale, of local il applicable. | woll responsibelies as sialad above. Owner consents Ioalnmm personnel of Ihis WD or Delsgated Aulharily access
compiaiion rapod to the District within 30 days afte ajjon of Iha consiruckon, repal, modificalion, or to the wiell slte during the r2pair, autharized by this peemit.
abandonmant authpfized by this j. o o, whichever ocours fi
f | 7 ; - "
W / 7177 \fj{xﬁfm %""7‘”9’1/ 4%3»4/2'4‘ /]
‘S “License No. *Signature of Owner or Agent “Data

BELOW THIS LINE -~ FOR OFFICIAL USE ONLY.
~Ft e re @ 2, pleotet Issue Date 4 251 Expiration Date /)=~ 2% /[ Hydrolagist Approval _~—_
e C Initialz
Fea Received §_/ 1 RecelpiNo. (/-2 Y7L -C3 6 cheske._| 7 39F

THIS PERMIT IS NOT VALID UNTIL PROPERLY SIGNED BY AN AUTHORIZED OFFICER OR REPRESENTATIVE OF THE WMD OR DELEGATED AUTHORITY. THE
PERMIT SHALL BE AVAILABLE AT THE WELL SITE DURING ALL CONSTRUCTION, REPAIR, MODIFICATION, OR ABANDONMENT ACTIVITIES.

DEP Form: 62-532.900(1) Incorporaled in 62-532.400(1), F.A.C. Effective Date: Oclober 7, 2010 Page 10f 2

Approval Granted By

e
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SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
2379 BROAD STREET, BROOKSVILLE, FL 34604-6899
PHONE: (352) 796-7211 or (800) 423-1476
WWW.SWFWMD.STATE.FL.US

ST. JOHNS RIVER WATER MANAGEMENT DISTRICT
4049 REID STREET, PALATKA, FL 32178-1429
PHONE: (386) 329-4500

WWW.SJIRWMD.COM

NORTHWEST FLORIDA WATER MANAGEMENT DISTRICT

152 WATER MANAGEMENT DR., HAVANA, FL 32333-4712
{U.S. Highway 80, 10 miles west of Tallahassee)

PHONE: (850) 539-5999

WWW.INWFWMD.STATE.FL.US

Permit No. S-:/:c" f’_f ) / ﬂ

SOUTH FLORIDA WATER MANAGEMENT DISTRICT
P.0. BOX 24680

3301 GUN CLUB ROAD

WEST PALM BEACH, FL 33416-4680

PHONE: (561) 686-8800

WWW SFWMD. GOV

SUWANNEE RIVER WATER MANAGEMENT DISTRICT

8225 CR 49

LIWE OAK, FL 32080

PHONE: (386) 362-1001 or (600) 228-1066 (Florida only)
WWW.MYSUWANNEERIVER.COM

Comments:
Please sea attached

*General Site Map of Prnposeﬁ Well Location

identify known roads and jandmarks. Give distances from all reference polints or struatures, seplic syslems, sanitary hazards, and conlamination sources, if applicable.
DEP Form 62-532.800(1) Incorporated in 62-532,400(1), F.A.C. Effective Date; October 7, 2010 Page 2 of 2
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

-

%-“. £
{%m,{b

CON24-086
April 28, 2011
PERMITTEE CONTRACTOR
CHARLOTTE COUNTY UTILITIES HOWARD, LONNIE VANCE
25550 HARVOR VIEW ROAD, UNIT 1 P.O. BOX 1550
PORT CHARLOTTE, FL 33980 FORT MYERS, FL 33902-1550

LICENSE NO:7177

WATER WELL CONSTRUCTION PERMIT #SF042211C
EXPIRATION DATE:October 28, 2011

PROJECT: UPPER FLORIDAN MONITOR WELL 45501 BERMONT RD. CHARLOTTE CO.
TYPE OF USE: MONITOR
COUNTY: CHARLOTTE SEC: 11 TWP: 41 RGE: 26

WELL CONSTRUCTION SPECIFICATIONS: INNER OUTER
CASING DIAMETER 6"
CASING DEPTH: 450.00°
SCREENED INTERVAL: .
OPEN HOLE INTERVAL 450" - 1200' ¥ GE€ CoNDITION
TOTAL DEPTH OF WELL: 1200.00'

GROUT REQUIREMENT
Inner casing shall be grouted bottom to top.
See additional conditions of permit on attached sheet.

We appreciate your assistance and cooperation in better managing the water resources of the District,
If you have any questions on this matter, please call Ann-Marie Superchi at extension 6929.

Sincerely,

7 € Xr A - / A
Lo arnSeprrctic

Ann Marie Superchi, Well Permitting
Water Use Division
South Florida Water Management District

Attachment: Additional Conditions of Permit

3301 Gun Club Road, West Palm Beach, Florida 33406 = (561) 686-8800 « FL WATS 1-800-432-2045
Mailing Address: P.O. Box 24680, West Palm Beach, FL 33416-4680 * www.sfwmd.gov
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UPPER FLORIDAN MONITOR WELL 45501 BERMONT RD. CHARLOTTE CO.
April 28, 2011

ITION

#*1  THIS IS A DUAL ZONE MONITOR WELL. THE FRESH PRODUCTION ZONE WILL NOT BE OPEN TO
MORE SALINE ZONES.

LE EP
A Water Well Completion Report (Form 0124) must be filed with the District within 30 days of completion of work.

be: WU Permit # 071101-3
DAY FILE
PERMIT FILE

Page 2 of 2
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STATE OF FLORIDA PERMIT APPLICATION TO CONSTRUCT,

REPAIR, MODIFY, OR ABANDON A WELL Permit No. & - 0 if 2721/ ¢
Florida U o
U Southwest PLEASE FILL OUT ALL APPLICABLE FIELDS g
SNonhweS[ ("Denotes Required Fields Where Applicable) |Parmit Stipulations Required {See Attached)
St. Johns River
71South Florida The water well cantractor is responsible for completing
s Ol 4 this form and forwarding the permit application ra the 52-524 Quad No. Dalineation No.
L1Suwannee River appropriate delegated authority where applicabie, mr
CODEP CUP/WUP Application No.

[ Delegated Authority (If Applicable)

ABOVE THIS LINE - FOR OFFICIAL USE ONLY

1. Charlotte County Utilities 25550 Harbor View Road, Unit 1, Port Charlotte, FL 33980 941-764-4300
*Owner, Legal Name if Corporation *Address *City *State 2P Telephane Number
2.45501 Bermont Road, Charlotte County, Florida
*Well Location - Address, Road Name or Number, City
3.422707100001
*Parcel ID No. {PIN) or Alternate Key (Circle One) Lot Block Unit
4.1 il 26 Charlotte Check if 62-524 ] Yes [7] No
*Section or Land Grant  *Township  *Range *County Subdivision
5. Lonnie V. Howard 7177 239-334-0046 Ivh@johnsoneng.com
"Water Well Contractor *License Number *Telephone Number E-mail Address
6. PO Box 1550 Fort Myers EL 33802
“Water Well Conltraclor's Address City State ZIP
7. "Type of Work: Construction D Repair |:] Modiﬁcaiion[:l Abandonment
8. *Number of Pmposed Wells 3‘ e “Reason for Repair, Modification, or Abandonment
9. "Specify Intended Use(s) of Well(s): Daaslamy
Domestic D Landscape Irrigation Ej Agricultural Irrigation [ ] Site Investigations
[::] Bottled Water Supply E] Recreaticn Area lrrigation i:] Livestock Monitoring
H Public Water Supply (Limited Use/DOH) D Nursery Irrigation [T Test
Public Water Supply (Community or Non-Community/DEP)| | Commercialfindustrial Earth-Coupled Geothermal
[] Class I Injection Golf Course Irrigation @ HVAC Supply
HVAC Return
Class V Injection: [ ]  Recharge ] Commercial/industrial Disposal [] Aquifer Storage and Recovery [_] Drainage
Rernediation:D RecoveryD Air Sparge E] Other {Describe) Official Use Only

[7] other (pestrive)
10.*Distance from Septic System if <200 #tN/A 11. Facility Description 12. Estimated Start Date 9/2/2071
13.*Estimated Well Depth @ﬂ. *Estimated Casing Depth ﬂft. Primary Casing Diameter Lin. Open Hole: From ﬂ'ﬁ) 1,200 1.
14. Eslimated Screen Interval: From _NIA 1o 1t

15."Primary Casing Material: Black Steel Galvanized v PVC Stainless Steel
Not Cased Other:
16. Secondary Casing: Telescope Casing Liner Surface Casing Diameter in.
17. Secondary Casing Material: Black Steel Galvanized PVC Stainless Steel Other
18.*Method of Construction, Repair, or Abandonment: Auger Cable Taol Jetted v Rotary Sonic
Combination (Two or More Methods) Hand Driven (Well Point, Sand Point) Hydraulic Point {Direct Push)
Horizontal Drilling Plugged by Approved Method Other [Describe!

19. Proposed Grouting Interval for the Primary, Secondary, and Additional Casing: o
From__ 0 To _ 450 Seal Material (  Bentonite Neat Cement v Other TYPe I/1 with 5 é)

From To Seal Material { Bentonite Neat Cement Other _
From___ To Seal Material {  Bentonite Neat Cement Other }
From____ To__ SealMaterial ( Bentonite Neat Cement Other )

20. Indicate tolal number of existing wells on sile 07 List number of existing unused wells on site 0

21.%Is this well or any existing well or water withdrawal on the owner’s contiguous preperty covered u ongumptive/Water Use Permit (CUP/WUP
or CUP/WUP Ap);’)imallong? v Yes : No If yes, complete Ihegfellowﬁ!gicuﬁwup No.&?lei[ﬁ%ﬂ%l P District Well ID No (_ )

22. Lalitude 26d 55' 28.90" _ Longitude 81d 41'21.18"
23, Data Oblained From: GPS v Map Survey Datum: _ NAD 2? NAD g3 _X WGS 84
| heratry (u1! i cmpy wilh the agpiicatile rtes of 11 Admirsstsalive Code, and that a waler e o thes

atge parmil, If neoded, has baen
hat all irfformation provided in
m oiher federnl, siate, or lozal gaver
= District wilhin 30 days aftar comple
«t by thiss parenit, of tho pormil exgir

bu abiained prot o commancement of well

crurate and et | wil oblain i 3 1 nﬂurmah:r' oo ﬂE!\ Is accurate, and that | ixve
| agree tn provide a wel v Owner congens 10 allowing persannzi of this Wh

tapait, moc:calian, o el

e oocus st

77

“Signature of Conlraclor “License No. *Signaiure +f Owner or Agent “Date

: 74
Receipt No.| - 249000 CheckNo. _| 7.578

¥ SIGNED BY AN AUTHORIZED OFFICER OR REPRE “ENTATIVE OF THE WMD OR DELEGATED AUTHORITY THE
TE DURING ALL CONSTRUCTION, REPAIR, MG [FON, OR ABANDONMENT ACTIMITIES

32 400{(1), F A.C. Effeclive Dale: Oclober 7, 2010 Page 10l 2

Hydrologist Approval

Fee Received $ | O U
THIS PERMIT IS NOT VALID UNTIL PROPEFR!
PERMIT SHALL BE AVAILABLE AT THE W
DEP Farr

3Z.800(1) Incorporated in &
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SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
2379 BROAD STREET, BROOKSVILLE, FL 34604-8899
PHONE: (352) 796-7211 or (800) 423-1476
WWW.SWFWMD.STATE.FL.US

ST.JOHNS RIVER WATER MANAGEMENT DISTRICT
4049 REID STREET, PALATKA, FL 32178-1429
PHONE: (386) 329-4500

WWW.SJRWMD.COM

NORTHWEST FLORIDA WATER MANAGEMENT DISTRICT

152 WATER MANAGEMENT DR., HAVANA, FL 32333-4712
(U.8. Highway 90, 10 miles west of Tallahassee)

PHONE: (850) 539-5999

WWW.NWFWMD.STATE FL.US

Permit No. <3l 224 &
—FoY

SOUTH FLORIDA WATER MANAGEMENT DISTRICT
P.O. BOX 24680

3301 GUN CLUB ROAD

WEST PALM BEACH, FL 33416-4680

PHONE: (561) 686-8800

WWW.SFWMD.GOV

SUWANNEE RIVER WATER MANAGEMENT DISTRICT
9225CR 49

LIVE OAK, FL. 32060

PHONE: (386) 362-1001 or (800) 226-1066 (Florida only)
WWW.MYSUWANNEERIVER.COM

Comments:
Please see attached

ientify known roads and landmarks. Give distances from aii reference points or siructures, seplic systems, sanitary hazards, and contaminatior:

*General Site Map of Proposed Well Location

swories, i applicable,

DEF Form 62-532.900(1) Incorporated in 62-532.400(1). = AC

Effeciive Date: October 7. 2010

61
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Appendix D




Florida Department of Governar

Environmental Protectio Jennifer Carroll

Mariory Stoneman Donelas Buildine Lt. Governor

Ory S 1uan jolugias SiLamg

3900 Commonwealth Boulevard

Tallahassee, Florida 32399-3000 Herschel T. Vinyard Jr.
Secretary

April 12, 2011

Mr. Raymond Sandrock
18500 Murdock Circle

Port Charlotte, Florida 33048

DU miaUnal, Dauiiaa G

RE: Charlotte County, Babcock Ranch/Well Motoring Project

Dear Mr, Raymond

TThic Taddaw xa3ll cnsmrn o ~revones O A R O e U T T SRy I o 4 PO P R, [ ey )
L1uS ITLCL WILL JTLVE ad \.Ullbclll. TUL AT Icd JOULLE Ul lLy, 1LS> ULLILCLYS, L1 ].Uyt: 'y dt’, LELS,
mam A m el e ol e b ente P — P PR JER o | (R I . ’T"L ________
aiiQ Conracuors o enwer I..Ilt: PIU}}EI )’ LesLL

does not waive th e authority and/ or ]unsdiction of any govemmental ntity, nor does it

JRPSTRS o P 'S N

terest that the Board of Trustees of the Internal Improvement Trust
Fund of the State of Florida (Board of Trustees) may have in this property. This consent

shall take effect on the date of execution of this letter of consent by Charlotte County
and shall continue until December 30, 2011.

For this consent to be valid, an authorized representative of Charlotte County must sign
below and return this letter to my attention at the letterhead address (directed to Mail
Station 130) or by emaii to gloria.barber@dep.state.fl.us. Chariotte County agrees to
assume all Iiability in case of personal injury or property damage related to the
activities of its officers, employees, agents, and contractors.

Sincerely,

.

Aenea (2.

Gloria C. Barber, CPM

Operations and Management Consultant Manager
Bureau of Public Land Administration

Division of State Lands

www.dep.state.fl.us
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Mr. Raymond Sandrock
April 12,2011
Page 2 of 2

Charlotte County acknowledges receipt of the above consent letter and agrees to the
terms and conditions set forth herein.

CHARLOTTE COUNTY:
B}'W gW C oy lotte CO"“\{‘/,COUN\Y PrH'DtM;/
ignature Title
Jonete €. nowiton  _Y/13/i
Type or Print Name Datd /
Mil- 1330

64



Appendix E




Land Surface

— 95 Portland Type I/II
Neat Cement

— 100

— 125

— 5 1/4" Open Hole
62’ to 240" bls ——— =

— 150

175

— 200

— 225

— 275

— 300

— 325

—1 350

Q:\2011\20118669—001\WaterMgmt\Well Details.dwg (Well JE-1501) mll2 Oct 13, 2011 — 2:54pm

4" PVC Sch 40

— 250 Total Depth of—/

Borehole 240’ bls

Casing to 62’ bls

7 7/8" Borehole to 62 bls

X. 756,815.7
Y: 941,965.0

Coordinate values are Florida
Stateplane West Zone NAD 83 Feet

2122 JOHNSON STREET
P.0. BOX 1550

] O H N S ‘N FORT MYERS, FLORIDA 33902-1550
PHONE (239) 334—0046

ENGINEERING

FAX (239) 334—3661
E.B. #642 & LB. #642

JE-1501 Well Construction Details

DATE
10/11/11

PROJECT NO. ELE NO.
20118669—-001 | 00—00-00

SCALE
As Shown

SHEET
1 0f 1




Land Surface

Coordinate values are Florida
Stateplane West Zone NAD 83 Feet

Ol
—1- Type 1/l
Portland Cement
— 0" to 4.5 bls <7 7/8” Borehole to 21" bls
— 4
— 6
—1 8 ..
6/20 Silica Sand
— 4.5 to 21" bls
— 10
— 12
s — 4" PVC Sch 40
© Casing to 13’ bls
A 14
c% p—
“ 16 7 7/8” Borehole to 21’ bls
s —
~ 4” PVC Sch 40
E —1 18 0.032 Slotted Screen
< 13" to 21" bls
? — Cap on bottom
|
s — 20
K3
S — 7 7/8" Borehole to 21’ bls
o>
=
2 — 22 Total Depth of—/
2 Borehole 21’ bls
K —
5
z — 24
€
%” p—
2
2 — 26
~
3 _
3 X: 756,835.2
S —1 28 Y: 941,967.1
5
S
g
<
[«

2122 JOHNSON STREET
P.0. BOX 1550
FORT MYERS, FLORIDA 33902—1550
PHONE (239) 334—0046
FAX (239) 334—3661

ENGINEERING E.B. #642 & LB. 4642

JE-1502 Well Construction Details

DATE

10/11/11  |20118669—001 | 00—00-00 As Shown

PROJECT NO. ELE NO. SCALE

SHEET
1 0f 1




o Land Surface
—~———14-3/4" Borehole to 61’ bls
] 10” PVC Sch 40
— 100 Portland Type I/II Casing to 61" bls
Cement
— w/5% High Yield
200 Drilling Mud -——————9-5/8" Borehole to 470’ bls
Lift 2
—] 255’
— 300
] Lift 1
— 400
o 6" PVC Sch 40
— 500 Casing to 470’ bls
— 600
700
— 800 Open Hole _—

470" to 1200’ bls

— 900

— 1000

— 1100

6" Borehole to 1200’ bls

— 1200 _/
Total Depth of

Borehole 1200’ bls

— 1300
] X: 756,781.5
Y: 941,932.6
1400 Coordinate values are Florida
Stateplane West Zone NAD 83 Feet

Q:\2011\20118669—001\WaterMgmt\Well Details.dwg (Well JE-1503) mll2 Oct 13, 2011 — 2:56pm

T\ 2122 JOHNSON STREET : .
P.0. BOX 1550 JE-1503 Well Construction Details
\_| / FORT MYERS, FLORIDA 33902—1550
PHONE (239) 334—0046

FAX (239) 334-3661 DATE PROJECT NO. FILE NO. SCALE SHEET
E N G I N E E R I N G EB. 4642 & LB. 4542 10/11/11  |20118669-001 | 00-00-00 As Shown 1 0f 1




Limestone cuttings removed from drilling mud by orbital shaker.
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View of drilling site looking southeast.

Breaking a connection. Making a connection.
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Reverse-air drilling. Air-lift pumping well development.
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X-Y Caliper & Gamma logging tool. Flow logging tool.
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Appendix F




Upper Floridan Aquifer Test Well JE-1503

Depth (feet bls) Lithology

0-13 SILT with clay, some organic matter and fine sand, sub-angular,
light grey (2.5Y 7/2).

13-30 SHELL with clay. White bivalve shell, up to 1 to 2-inch fragments,
some moderately indurated silt stone below 20 feet bls, dark grey
(2.5Y 4/1).

30-60 CLAY with silt, moderately stiff, some shell up to 2-inchesand

fine-grained limestone, shell casts, dark grey (2.5Y 4/1) to black
(2.5Y 2.5/1). Shell decreasing below 50 feet bls.

60-65 LIMESTONE, fine grained, some shell and shell casts, good
porosity, light grey (2.5Y 7/1).

65-70 CLAY with silt, some shell, light grey (2.5Y 7/1).

70-100 SILT with clay, some to trace white limestone and shell, light grey
(2.5Y 7/1) to white (2.5Y 8/1).

100-160 CLAY with silt, some to trace limestone and shell fragments, light

yellowish brown (2.5Y 6/3) to dark greyish brown (2.5Y 4/2) to
dark grey (2.5Y 4/1). With white silty clay below 130 feet bls.

160-180 SILT with clay, white nodules of clay, some to trace limestone,
light brownish grey (2.5Y 6/2).
180-230 CLAY with silt, white, trace limestone and shell, shell casts,

phosphatic sand. Limestone increasing with depth and phosphate
becoming coarser. Light grey (2.5Y 7/2) below 210 feet bls.

230-240 SILT with clay, some limestone and shell fragments, light
brownish grey (2.5Y 6/2).

240-280 CLAY with silt, soft, trace limestone and phosphate, olive grey
(2.5Y 5/2).

280-330 CLAY with silt as above, white (2.5Y 8/1) to light grey (2.5Y 7/2),
trace phosphate and white, fine-grained limestone.

330-340 CLAY with silt, some shell and limestone fragments, pale yellow
(2.5Y 7/4).

340-420 SILT with clay, limestone and shell fragments, limestone fine-

grained with shell casts, trace phosphate, light grey (2.5Y 7/1).
Clay increasing below 360 feet bls and shell and limestone
decreasing.

420-460 CLAY with silt, some limestone, light grey (5Y 7/2).
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460-490

490-500

500-530

530-600

600-610

610-620

620-650

650-660

660-670

670-690

690-710

710-760

760-780

780-790
790-800

800-840
840-900

LIMESTONE, fine-grained, very poorly indurated, moldic
porosity, with silty clay, some shell, trace phosphate, white (5Y
8/1).

CLAY with silt, some shell fragments up to 1-inch and limestone,
light grey (5Y 7/1).

SILT with clay, shell and limestone fragments, white to light grey
(5Y 7/1). Limestone fine-grained and poorly to moderately
indurated with shell casts. Clay increasing below 520 feet bls, shell
and limestone decreasing.

CLAY with silt, soft, some to trace small limestone and shell
fragments, limestone fine-grained and moderately indurated, trace
coarse phosphate, light grey (5Y 7/1) to white.

CLAY with silt, as above, grey (5Y 6/1), phosphatic.

LIMESTONE, sandy, fine-grained, poorly indurated, trace
phosphate, light grey (5Y 7/2) to grey (5Y 6/1) with clayey sand.

SAND with clay, white, soft and sticky, with Interbedded
limestone layers, as above, trace phosphate. Clay becoming siltier
with depth and limestone decreasing. Drilling notes indicate
harder/firmer material from 625 to 636 and 640-660 feet bls.

Sandy LIMESTONE to SANDSTONE, fine-grained, poorly
indurated, trace phosphate, pale yellow (5Y 8/2).

LIMESTONE, fine-grained, poorly indurated, with shell, white to
pale yellow.

CLAY with silt, some limestone, as above, light grey (5Y 7/2) to
white.

LIMESTONE, white, fine-grained, poorly indurated with clay, as
above, some shell, trace phosphate.

LIMESTONE, as above, poorly to moderately indurated, some
secondary porosity, with shell, some silt below 720 feet bls,
turning light grey (5Y 7/1) below 750 feet bls.

LIMESTONE, as above, sandy, poorly indurated, some porosity.
CLAY with silt and limestone, as above, pale yellow (2.5Y 8/2).

LIMESTONE, as from 710-760 feet bls, not sandy, poorly
indurated, white.

LIMESTONE, as above, some silt, light grey (2.5Y 7/2).

LIMESTONE, as above, sandy, poorly indurated, fine-grained,
some shell and shell casts, pale yellow (2.5Y 8/2).
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900-930

930-970
970-980
980-1045

1045-1050

1050-1100

1100-1150

1150-1180

1180-1185

1185-1190

1190-1200

Depth (feet bls)

0-13

13-21

LIMESTONE, as above, secondary and moldic porosity, some
shell.

LIMESTONE, as above, little porosity and shell.
LIMESTONE, as above, with shell.

Platy LIMESTONE fragments, finely laminated, possibly
becoming dolomitized, with fine-grained, poorly indurated
limestone, as above.

CLAY with silt, some shell and limestone, as above, light grey (5Y
7/2).

Platy LIMESTONE fragments, as from 980-1,045 feet bls, some
limestone with large crystals. Limestone increasing below 1,090
feet bls.

LIMESTONE, silty, fine-grained, poorly indurated, chalky texture,
pale yellow (5Y 8/2) to light grey (5Y 7/2). Trace to some shell
below 1,120 feet bls, secondary porosity from 1,140 to 1,150 feet
bls.

LIMESTONE, silty to sandy, fine-grained, moderately indurated,
some to trace shell, small visible crystals, pale yellow (5Y 7/3).
Some shell embedded in silty lime matrix below 1,160 feet bls.

As above, with grey (5Y 5/1) lime mud with embedded sand and
limestone fragments, some shell molds.

LIMESTONE, silty, fine-grained, poorly indurated, some
secondary porosity, light grey (5Y 7/2), some shell, trace visible
calcite crystals.

LIMESTONE, as from 1,100-1,150 feet bls, pale yellow (5Y 8/2),
some secondary porosity, some shell and grey, fine-grained
limestone, trace phosphatic sandstone.

Water Table Aquifer Test Well JE-1502

Lithology

SILT with clay, some organic matter and fine sand, sub-angular,
light grey (2.5Y 7/2).

SHELL with clay. White bivalve shell, up to 1 to 2-inch fragments,
some moderately indurated silt stone below 20 feet bls, dark grey
(2.5Y 4/1).
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Intermediate Aquifer Test Well JE-1501

Depth (feet bls) Lithology

0-13 SILT with clay, some organic matter and fine sand, sub-angular,
light grey (2.5Y 7/2).

13-30 SHELL with clay. White bivalve shell, up to 1 to 2-inch fragments,
some moderately indurated silt stone below 20 feet bls, dark grey
(2.5Y 4/1).

30-60 CLAY with silt, moderately stiff, some shell up to 2-inchesand

fine-grained limestone, shell casts, dark grey (2.5Y 4/1) to black
(2.5Y 2.5/1). Shell decreasing below 50 feet bls.

60-65 LIMESTONE, fine grained, some shell and shell casts, good
porosity, light grey (2.5Y 7/1).

65-70 CLAY with silt, some shell, light grey (2.5Y 7/1).

70-100 SILT with clay, some to trace white limestone and shell, light grey
(2.5Y 7/1) to white (2.5Y 8/1).

100-160 CLAY with silt, some to trace limestone and shell fragments, light

yellowish brown (2.5Y 6/3) to dark greyish brown (2.5Y 4/2) to
dark grey (2.5Y 4/1). With white silty clay below 130 feet bls.

160-180 SILT with clay, white nodules of clay, some to trace limestone,
light brownish grey (2.5Y 6/2).
180-230 CLAY with silt, white, trace limestone and shell, shell casts,

phosphatic sand. Limestone increasing with depth and phosphate
becoming coarser. Light grey (2.5Y 7/2) below 210 feet bls.

230-240 SILT with clay, some limestone and shell fragments, light
brownish grey (2.5Y 6/2).
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S m 83 o CCU/Babcock Ranch Test Well Project XY/GR
QO =
.m S 85 Sec. 11 T41S R26E DIL/SP
SS5SmOoLw LAT: 2655 29.6"N LONG: 81 41'28.7"W :
= > Elevation
T = @ |Permanent Datum G.L. Elevation KB
E 3 ke m £ | Log Measured From G.L. D.F
O = i O & |Driling Measured From G.L. G.L
Date 16-MAY-2011
Run Number ONE
Depth Driller 470"
Depth Logger 467
Bottom Logged Interval 467
Top Log Interval SURFACE
Open Hole Size 9.625"
Type Fluid MUD
Density / Viscosity NA/NA
Max. Recorded Temp. NA
Estimated Cement Top SURFACE
Time Well Ready 13:15 5/16/2011
Time Logger on Bottom 13:30 5/16/2011
Equipment Number MVGS-1
Location Ft. Myers
Recorded By S Miller/C Miller
Witnessed By L.Howard (JE) T.Denison (JE)
Borehole Record Tubing Record
Run Number Bit From To Size Weight From To
ONE 9.625" 61' 470
Casing Record Size Wot/Ft Top Bottom
Surface String 10" 10" 1D SURFACE 61'
Prot. String
Production String
Liner
Invoice No. 2011060 3x/10x/pdfllas je1503.db * FINAL PRINT *

<<< Fold Here »>>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or

sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and

conditions set out in our current Price Schedule.
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Tool Model:
Performed:

Small Ring:
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10 in

33 in

X Caliper Y Caliper
689.5 690.2
1133.3 10745
0.0518251 0.0598491
-25.7334 -31.3078

cps
cps

Gamma Ray Calibration Report

Serial Number:
Tool Model:
Performed:
Calibrator Value:

Background Reading:
Calibrator Reading:

Sensitivity:

01

GROH

Sun May 15 10:47:49 2011
120 GAPI
13.467 cps
130517 cps
1.02538 GAPl/cps




GR 5.001t

XCAL 0.501
YCAL 0.50 ft

7

GR-GROH (01)
40.001b 3.50in OD 2.75 ft

Dataset:
Total Length:
Total Weight:
0D.

XYC-XYCS (018)
110.001b 3.50in OD 6.60 ft

runi/pass2
9.351t
150.00 b
3.5010n




MV

Geophysical

DUAL INDUCTION
LL3/ SP
LOG

Company Johnson Engineering, In

o
c
ot wel  JE1503
c
z Field Babcock Ranch
e
L Q .
> £ County  Charlotte State/Prv . Florida
_._M m I Location Other Services
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Date 16-MAY-2011
Run Number ONE
Depth Driller 470"
Depth Logger 467
Bottom Logged Interval 465'
Top Log Interval 61"
Open Hole Size 9.625"
Type Fluid MUD
Density / Viscosity NANA
Max. Recorded Temp. NA
Estimated Cement Top SURFACE
Time Well Ready 13:15 5/16/2011
Time Logger on Bottom 14:30 5/16/2011
Equipment Number MVGS-1
Location Ft. Myers
Recorded By S Miller/C Miller
Witnessed By L.Howard (JE T.Denison (JE)
Borehole Record Tubing Record
Run Number Bit From To Size Weight From To
ONE 9.625" 61 470
Casing Record Size Wot/Ft Top Bottom
Surface String 10" 10" 1D SURFACE 61'
Prot. String
Production String
Liner
Invoice No. 2011060 3x/10x/pdfllas je1503.db * FINAL PRINT *

<<< Fold Here >>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or

sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and

conditions set out in our current Price Schedule.
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Dual induction Calibration Report

Serial-Model: 5390-R
Surface Cal Performed: Wed Apr21 11:17:23 2010
Downhole Cal Performed: Wed Apr 21 11:04:55 2010
After Survey Verification Performed: Wed Apr 21 11:04:55 2010
Surface Calibration
Readings References Results
Loop: Air Loop Air Loop m b
Deep 0.050 0.645 v 0.000 400000 mmho-m 672269 -33.613
Medium 0.018 0.735 v 0.000 464 000 mmho-m 647120 -11.545
Internal: Zero Cal Zero Cal m b
Deep 0.011 0.641 v 0.000 400000 mmho-m 634 921 -6.984
Medium 0.005 0.739 v 0.000 464 000 mmho-m 632.408 -3.370
Downhole Calibration
Readings References Results
Internal: Zero Cal Zero Cal m b
Deep -43.158 78.288 mmho-m -42 562 77982 mmho-m 0.993 0.275
Medium -9.475 466.701 mmho-m -8.097 466 698 mmho-m 0.997 1.351
Shallow 2516 0.025 v 494 500 2.000 Ohm-m 197.710 -2.980
After Survey Verification
Readings Targets Results
Internal: Zero Cal Zero Cal m' b'
Deep 0.000 0.000 mmho-m -43.158 78.288 mmho-m 0.993 0.275
Medium 0.000 0.000 mmho-m -9.475 466.701 mmho-m 0.997 1.351
Shallow 0.000 0.000 Ohm-m 494 500 2.000 Ohm-m 1.000 0.000
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Depth Driller 1200'
Depth Logger 1194'
Bottom Logged Interval 1193
Top Log Interval SURFACE
Open Hole Size g"
Type Fluid H20
Density / Viscosity NANA
Max. Recorded Temp. see FCT log
Estimated Cement Top SURFACE
Time Well Ready 09:30 6/6/2011
Time Logger on Bottom 13:00 6/6/2011
Equipment Number MVGS-1
Location Ft. Myers
Recorded By S Miller/C Miller
Witnessed By L.Howard (JE
Borehole Record Tubing Record
Run Number Bit From To Size Weight From To
ONE 9.625" 61 470
TWO 6" 471 1200
Casing Record Size Wat/Ft Top Bottom
Surface String 10" 10" 1D SURFACE 61'
Prot. String 6" PVC 6"ID SURFACE 471"
Production String
Liner
Invoice No. 2011090 3x/10x/pdfllas je1503.db * FINAL PRINT *

<<< Fold Here >>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or

sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and

conditions set out in our current Price Schedule.
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XY Caliper Calibration Report

Serial Number:
Tool Model:
Performed:

Small Ring:
Large Ring:

Reading with Small Ring:
Reading with Large Ring:

Gain:
Offset:

01s

XYCS

Mon Jun 06 13:45:07 2011

6 in

29 in

X Caliper Y Caliper

6205 6142 cps
11085 10745 cps
0.0471311 0.0499674

-23.2449 -24 69

Gamma Ray Calibration Report

Serial Number:
Tool Model:
Performed:
Calibrator Value:

Background Reading:
Calibrator Reading:

Sensitivity:

01

GROH

Fri Jun 03 15:40:42 2011
120 GAPI
13.47 cps
130.647 cps
1.02409 GAPl/cps

GR-GROH (01)
40.001b 3.50in OD 2.75 ft




GR 5.001t

XCAL 0.751t
YCAL 0.751t
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Dataset:
Total Length:
Total Weight:
0.D.

XYC-XYCS (018)
110.001b 3.50in OD 6.60 ft

run2/pass?
9.351t
150.00 Ib
3.500n
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Geophysical

DUAL INDUCTION
LL3/ SP

LOG

G Company Johnson Engineering, Inc.
c
ot wel  JE1503
c
z Field Babcock Ranch
e
L Q .
> £ County  Charlotte State/Prv . Florida
_._M m I Location Other Services
2 m 88 g CCU/Babcock Ranch Test Well Project _WA%o_um_._%/___J
Q = 2
.m 285 Sec. 11 T41S R26E F Samples
S5 mO LW LAT: 2655 29.6"N LONG: 8141'28.7"W :
> > Elevation
T 2 @ |Permanent Datum G.L Elevation KB
E 3 ke m £ | Log Measured From G.L. D.F
O = i O & |Driling Measured From G.L GL
Date 6-JUN-2011
Run Number TWO
Depth Driller 1200'
Depth Logger 1194'
Bottom Logged Interval 1193
Top Log Interval 472
Open Hole Size g"
Type Fluid H20
Density / Viscosity NANA
Max. Recorded Temp. see FCT log
Estimated Cement Top SURFACE
Time Well Ready 09:30 6/6/2011
Time Logger on Bottom 14:00 6/6/2011
Equipment Number MVGS-1
Location Ft. Myers
Recorded By S Miller/C Miller
Witnessed By L.Howard (JE
Borehole Record Tubing Record
Run Number Bit From To Size Weight From To
ONE 9.625" 61 470
TWO 6" 471 1200
Casing Record Size Wat/Ft Top Bottom
Surface String 10" 10" 1D SURFACE 61'
Prot. String 6" PVC 6"ID SURFACE 471"
Production String
Liner
Invoice No. 2011090 3x/10x/pdfllas je1503.db * FINAL PRINT *
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interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or
sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and
conditions set out in our current Price Schedule.

Comments

Rw=4.292 ohm-m @ 83.1 degF

MV MAIN PASS

Geophysical

Database File: je1503.db
Dataset Pathname: run2/MAIN
Presentation Format: DIL1200

Dataset Creation: Mon Jun 06 15:25:33 2011
Charted by: Depth in Feet scaled 1:1200
-5 SP (mV) 5 0.2 RILD (Ohm-m}) 2000
0 GR (GAPI) 200 0.2 RILM (Ohm-m) 2000
0.2 RLL3 (Ohm-m) 2000
-
{.___.i"—' = T
= < <- CSG -> >
il L8 =
; 500 S
‘J
_#—:E"
=<
oo L 600 ] [ N = o L
!—
S "-:- i
—_— b
b i C
<
&
+ S 700
o Py el
ST
— ~
1\
ﬁi -
= 800
[l
’ b
$ - DIL
& e SP
< 3
L 2 ann - X




L4 el -
e —— 3
- =
3 - red
LY - o 3
P - 3
{ T 1
& T 1000
5 < ;
3 k- p]
e \
:- E
< F
-3 2. 1100 i
«T
- 3
- z
- <-TD -= B o iR R A R
1200 P
5 SP (mV) 5 02 RILD (Ohm-m) 2000
0 GR (GAP 200 02 . RILM ©hm-m) 2000
02 RLL3 (Ohm-m) 2000

MV MAIN PASS

Geophysical

Database File: je1503.db
Dataset Pathname: run2/MAIN
Presentation Format: DIL200

Dataset Creation: Mon Jun 06 15:25:33 2011
Charted by: Depth in Feet scaled 1:600
-5 SP (mV) 5 0.2 RILD (Ohm-m}) 2000
0 GR (GAPI) 200 0.2 RILM (Ohm-m) 2000
0.2 RLL3 (Ohm-m) 2000
=
1""?
f""__' "y ’l'
r‘ (
> f.
< < <-CSG -» —
o 2 -y
- ;}
sp 500 RILD —»LY
’ 44— RLL3
< %
— [N
= . 7 : - RILM
<¥‘ %
<.'{--.. S
g Ra
<-|—..,. i . Ly
= 600
-_._:'( 'i 1?__""_,.—__—'_“-»--
<) o2
>
=
M -
= 3 %




RLL3

I
— RILM

3

- ]

>

}

b3
¢

i
|_‘3

r&'
4

"
Vs
A
29

\
>
P
S
’a
P
b

of 033
- w "_m_n _
o - |
gmuuH _
=2
..mual
aac\
QLE |
x-3
=Nz |
-
A
y
O |
=1
v
o] o] [
(=) 2 Qo
=] =] ] m m m
P~ D [o7] -— -— —
o
[n
w o
o)
\ M s
1 N z .
-\-f\'.. Iy ..?...\:..)J___\/../.- L‘.f -l._fp ’ [ ~n -\._\./.__ AL __-J F s W A PR W, VL BEIL S VY A NN __/...— %
- —\\ - L] 2 ‘—\ —\\ < wvye ¥ - X ‘l\ R
't
=
LL




-2 aoF (IMV) 2 Uz RILD (Unm-m) ZUU0
0 GR (GAPI) 200 ’-0.2 RILM (Ohm-m) 2000
0.2 RLL3 (Ohm-m) 2000
Geophysical
Database File: ie1503 db
Dataset Pathname: run2/MAIN
Presentation Format: DIL200
Dataset Creation: Mon Jun 06 15:25:33 2011
Charted by: Depth in Feet scaled 1:240
S_____SPmv) __ ___ S e2 _______ RLD Ohm-m)_ _ _ _ _ _ _ _ _. 2000
0 GR (GAPI) 200 o2 - RLMOMmMm 2000
0.2 RLL3 (Ohm-m) 2000
$ i
L] "
>) ”
> 3 }
il r
/
y
3
1 1
A H
Pl ’ p]
/ ¢ <-CS8G -> b=
NG y N
P, Fd >
P R Yy
} r i
Fadl [ 5
A N I
. 4
= 500
-~ L ~S€—=RLL3
" £
e LN y
£ [ A
I 1
] ‘\
L)
yd b e
pARY Fi
. b
[ L
-l P
T |
- RILM
< | 1. >
Py /]
LY
oy
P
[N
M P
’ (<
J ¥
[ y
]
)
rd 1)
' 2
~ [ $ ey
— N
/’_ '
7 P
""\ \
e [ 7]
\ Y
1 Yy
Pt il v -
el P
Vi




]
|
|
] |
Al
i
7 AR 1L A
W\ L
j
= F
=
/] £ F -4 \
J’ %G\ B ey TR
|
Wy
[w] [w] [w]
o o o
[7e) M~ @
YU A LN N n
. / ~ N NS " R4 e 1N ™™ \ ‘/ N 2T N N e |1 7 T
o = [~ N h w7
\
™
( 1 [T\
, Y /.tll. \ ‘a e
o L = Ay A
\\\)I.\\ N |../\\l..|.\..( ™ l..!..\\).\ ..\\)r\ d




- A My
.H\LMI ._\HJ g N e
n~ —
\ 1 I e
N etk R T
[w]
= =}
o
o —
_J' - -
—_— e Sl " e - ! ] - -/r " T i - \\..
Sl
~
L]
o4 NAY N | Lo ~
=AY et N e N TN




Ty b ol
P N
[ 7
l\ : [{
I'd 7
)] {
4 . \
S }
) M of
i A" 1]
4 r i
\ ; o
\I ﬁk
/ H
S S M
] ) f3
C !
1 - :
X § ;
b P
{ k)
\ \ (¢
7
3 1100 f
\ \
LY 1 i
J "4 ‘J
[4
} s ¢}
( \
[{
] Y g
LY 7 Y
A VS —RLL3
LY
A Y
z N
/ Y,
~ . !
N\ RILD.—»
7 SP RILM
5\ y et 4
| £
{ ] .
AY L4 N
}
[ { \
(4 [
) £
7 {
7 [
pd { i
S \
)
N xS
X ' First Reading RILD -
e 'F_—'t'R' ey First Reading RILM—:
AsRazl 1Y <TD First Reading RLL3 — | ——— —=
T — - - it e ] SSE—_——
] 1200
-5 SP (mV) 5 0.2 RILD (Ohm-m) 2000
0 GR (GAPI) 200 0.2 RILM (Ohm-m) 2000
0.2 RLL3 {Ohm-m) 2000
Geophysical
Database File: je1503.db
Dataset Pathname: run2/REPEAT
Presentation Format: DIL200
Dataset Creation: Mon Jun 06 15:33:17 2011
Charted by: Depth in Feet scaled 1:240
£ QP (r\A £ | RE) Bl D (Ohm_rm) 2000




1k=X
m_m_m
1
_2_2
1
_ 1
|
_ 1
1
_ 1
1
_ 1
1
_ 1
1
|
1
_,“)“) _
”_m__m_ _ "
Y i _
15'0 i _
\_(_( | “
=) n 3 .
_"__L |_ n
_R_m_ | : BB
| b “ ) I |
| e AR - R __
; RN _ _
_ Lt ‘(1".(. ._
_ 1 = e c“\...‘..\“/. n |
| .ﬂ s J
| ._ i
| | |
1 “_ — 1
| ! | |
| !
1 ”_“_Dln_
__2“2 RHDnnv;g
._0."0. 225
d.d..a
B
R‘R;.I
nfites
1o
o
| &
1
_ 8
1 1 >
1 !
| = D
1 T_
| <
_R 0
| O : m
— -
1
o
_ u %)
() | \
7 f W
\ )
1
=
N ®
- e _
F, ﬂDn _
- .I
2
\ |
L]
L
\\




-5 SP (mV) 5‘ }0.2 RILD (Ohm-m}) 2000
0 GR (GAPI) 200 10.2 RILM (Ohm-m) 2000
‘0.2 RLL3 (Ohm-m) 2000
Duai induction Caiibration Report
Serial-Model: 5390-R
Surface Cal Performed: Wed Apr 21 11:17:23 2010
Downhole Cal Performed: Wed Apr 21 11:04:55 2010
After Survey Verification Performed: Wed Apr 21 11:04:55 2010
Surface Calibration
Readings References Results
Loop: Air Loop Air Loop m b
Deep 0.050 0845 vV 0.000 400 000 mmho-m 872289 -33.813
Medium 0.018 0.735 \' 0.000 464.000 mmho-m 647.120 -11.545
Internal: Zero Cal Zero Cal m b
Deep 0.011 0.641 \' 0.000 400.000 mmho-m 634.921 -6.984
Medium 0.005 0.739 \' 0.000 464.000 mmho-m 632.408 -3.370
Downhole Calibration
Readings References Results
Internal: Zero Cal Zero Cal m b
Deep -43.158 78.288 mmho-m -42 562 77.982 mmho-m 0.993 0275
Medium -9.475 466.701 mmho-m -8.097 466.698 mmho-m 0.997 1.351
Shallow 2516 0.025 \' 494 500 2.000 Ohm-m 197.709 -2.980
After Survey Verification
Readings Targets Results
Internal: Zero Cal Zero Cal m' b'
Deep 0.000 0.000 mmho-m -43.158 78.288 mmho-m 0.993 0275
Medium 0.000 0.000 mmho-m -9.475 466.701 mmho-m 0.997 1.351
Shallow 0.000 0.000 Ohm-m 494 500 2.000 Ohm-m 1.000 0.000




CILD 10.60 ft
SP 10.60 ft

CILM 6.80 ft

RLL3 1.701t
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Dataset:
Total Length:
Total Weight:
0D.

DIL-R {5390)
345.001b 4.00in OD 20.90 ft

run2/pass1d
20.90 ft
345001
4.00in
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Geophysical

LOG

FLUID CONDUCTIVITY
TEMPERATURE

G Company Johnson Engineering, Inc.
c
ot wel  JE1503
c
z Field Babcock Ranch
e
L Q .
> £ County  Charlotte State/Prv . Florida
_._M m I Location Other Services
2 m 88 g CCU/Babcock Ranch Test Well Project _WA%o_um_._%/___J
Q = 2
ELSES Sec. 11 T41S R26E F Samples
S5 mO LW LAT: 2655 29.6"N LONG: 8141'28.7"W :
> > Elevation
T 2 @ |Permanent Datum G.L Elevation KB
E 3 ke m £ | Log Measured From G.L. D.F
O = i O & |Driling Measured From G.L GL
Date 6-JUN-2011
Run Number TWO
Depth Driller 1200'
Depth Logger 1194'
Bottom Logged Interval 1194'
Top Log Interval 400'
Open Hole Size 6"
Type Fluid H20
Density / Viscosity NANA
Max. Recorded Temp. see FCT log
Estimated Cement Top SURFACE
Time Well Ready 09:30 6/6/2011
Time Logger on Bottom 09:45 61612011
Equipment Number MVGS-1
Location Ft. Myers
Recorded By S Miller/C Miller
Witnessed By L.Howard (JE
Borehole Record Tubing Record
Run Number Bit From To Size Weight From To
ONE 9.625" 61 470
TWo 6" 471 1200
Casing Record Size Wat/Ft Top Bottom
Surface String 10" 10" 1D SURFACE 61'
Prot. String 6" PVC 6"ID SURFACE 471"
Production String
Liner
Invoice No. 2011090 3x/10x/pdfllas je1503.db * FINAL PRINT *

<<< Fold Here >>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or

sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and

conditions set out in our current Price Schedule.
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FLUID RESISTIVITY CALIBRATION REPORT (Performed: 19-APR-11 14:45)

STATIC and DYNAMIC down passes were performed.
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CCL 4461t R CCL-MVGS 1.9 (MV01)
8.00Ib 1.90inOD 1.33 1t
GR #2-RTSB (MVO01B)
10.00b 1.90inOD 3.33 ft
GR#2 1151t R
TEMP-RTS (MV01)
TEMP 0.10 ft R || ] 2.001b 1.90inOD 0.46 ft
Dataset: run2/pass21
Total Length: SA21t
Total Weight: 20.001b
0.D. 1.90in
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FLOWMETER

LOG

g Company Johnson Engineering, In
c
ot wel  JE1503
c
z Field Babcock Ranch
e
L Q .
> £ County  Charlotte State/Prv . Florida
_._M m I Location Other Services
2 m 88 g CCU/Babcock Ranch Test Well Project _WA%o_um_._%/___J
o=
ELSEs Sec. 11 T41S R26E F Samples
S5 mO W LAT: 2655 29.6"N LONG: 8141'28.7"W :
> > Elevation
T 2 (L |Permanent Datum G.L Elevation KB
E 3 ke m -2 | Log Measured From G.L. D.F
O = i O & |Driling Measured From G.L G.L
Date 6-JUN-2011
Run Number TWO
Depth Driller 1200'
Depth Logger 1194'
Bottom Logged Interval 1194'
Top Log Interval 400'
Open Hole Size 6"
Type Fluid H20
Density / Viscosity NANA
Max. Recorded Temp. see FCT log
Estimated Cement Top SURFACE
Time Well Ready 09:30 6/6/2011
Time Logger on Bottom 14:45 6/6/2011
Equipment Number MVGS-1
Location Ft. Myers
Recorded By S Miller/C Miller
Witnessed By L.Howard (JE
Borehole Record Tubing Record
Run Number Bit From To Size Weight From To
ONE 9.625" 61 470
TWo 6" 471 1200
Casing Record Size Wat/Ft Top Bottom
Surface String 10" 10" 1D SURFACE 61'
Prot. String 6" PVC 6"ID SURFACE 471"
Production String
Liner
Invoice No. 2011090 3x/10x/pdfllas je1503.db * FINAL PRINT *

<<< Fold Here >>>

All interpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness of any
interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or expenses incurred or

sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also subject to our general terms and

conditions set out in our current Price Schedule.

Comments

STATIC and DYNAMIC down passes were made at 52 fpm.

~160 gpm

7 station performed.
Q
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August 23, 2011

Karin A. Smith, P.G.

Water Use Regulation Division

South Florida Water Management District
P.O. Box 24680

West Palm Beach, FL 33416-4680

RE: Request for Additional Information
Water Use Permit Application No. 071101-3
Project: Charlotie County Babcock Ranch Water Supply
County: Charlotte Sec 3,10,12,14,15/Twp 41S/R 26E

Dear Ms. Smith,

Thig letter 18 in response to your August 4 2010 letter r

E: Please complete a monitor well and then submit lithologic and water quality information
at various depths at the wellfield site that demonstrates that the production horizon is
from a single aquifer system, pursuant to Rule 40E- 3.502(1)(FAC).

Response:

Johmson Engineering constructed three monitor wells in the Surficial, Intermediate and
Upper Floridan aquifers, in accordance with the drilling and testing program that was
provided to the SEFWMD on April 21, 2011. The Surficial aquifer well (JE-1502) has casing
set to 13 feet below land surface (bls) and a screened interval from 13 to 21 feet bls. The
Intermediate aquifer well (JE-1501) has casing set to 62 feet bls and an open hole interval
io 240 feet bls. The Upper Floridan aquifer well (JE-1503) has casing set to 470 feet bls and
an open hole interval to 1,200 feet bls, as requested by the SFWMD. Well completion
reports were provided to the SFWMD on July 11, 2011,

During well construction, well cuttings were collected and described at 10-foot intervals or
at major changes in lithology. See attached lithologic log for a description of the lithology
for Upper Floridan aquifer well JE-1503. Based on the lithology encountered during
construction of JE-1503, the first major production zone of the Upper Floridan aquifer
does not occur until approximately 650 feet bls at this location. A suite of static and
dynamic geophysical logs, including caliper, natural gamma, dual induction, fuid
resistivity, flow and temperature, for JE-1503 support this depth as the first appreciable

preduction zone, See attached geophysical logs included in electrenic format on the CD

pmnded with the reviewer’s copy of this response. The geophysical logs show flow zones at

-] = e 4 -

dpplutlllldl’.‘.l} :!I"I'DLG, 633'0”..‘, D"'U'.FIU, -‘.'J.'J-F.l’i, T88-800 and B45-855 feet bis. As a

2122 Johnson Streets Post Office Box 1550= Fort Myers, Florida 33902-1550
(239) 334-0046= Fax (239) 334-3661
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Application No, 071101-3

August 23, 2011
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i tha nenna tl nt lh ruuu-l- ﬁn w lnlln- hawva haas mo Flad nnead damihe oF

résua, e pIGpose on wells have been modified to cased GEPLES 01
660 feet b]s and total depths of 900 fcct bls. Additionally, due to the reduction in allocation
requested and the hydrauiic properties of the aquifer, as discussed below, the total number
of proposed production wells has been decreased to 3 primary production wells. Please see
attached revised table A and wellfield location map.

Following completion of test well construction, Johnson Engineering conducted a 72-hour
constant rate aquifer performance test (APT) using JE-1503 as the pumping well and
existing Lower Hawthorn aquifer well JE-385 as the observation well. JE-585 is located
approximately 802 feet from the test well site, and cased to approximately 270 feet BLS and
open to 551 feet bls. Water level data recorded at JE-585 and JE-1503 before, during and
after the APT show good hydraulic communication between these wells, despite the
different cased and total depths. Data from the SWFWMD’s ROMP 5 site, located
approximately 7 miles west of the test site, similarly show nearly identical water levels for
the Arcadia (450-600 feet bls) and Suwannee (720-970 feet bls) monitor zones.

The Surficial aquifer (JE-1502), Intermediate aquil’er (JE 1501) and Upper Floridan

aguifer (JE-1503) test/monitor wells, along with JE-585, were equipped with pressure

transducers and dataloggers to monitor water levels before, during and after the pumping
portion of the APT. Background data was collected for over 5 days prior to the start of the
APT, which involved pumping JE-1503 at 125 gpm for 72 hours, Collection of recovery
data continued for 6 days following completion of the pumping portion of the tesi. During
the APT, water levels in JE-1503 declined by approximately 4.5 feet, for a specific capacity
of 27.8 gallons per minute per foot (gpm!ﬂ} “‘ntcr levels measured in JE-585 declmed l_w

approximately 0.6 feet during the APT. Water levels measured in the Surficial aguifer well,

JE-1502, rose during the APT due to storage of water generated by the APT proximate to

thhe monitor well, See attached hydroglaplls of water level durmg the APT for the 4 wells.

Drawdawn data 'rrnm IF-S85 werp analvzed neinoe o Hantueh and JTacanh (1085 lealey

----- RAUTTEE LN SEVEL VA S YWD 7T HMMBITAVIE MIIE W Zantuss ang Jacoen Laswded ) BvEiny

aquifer solution. The data analysis produced a transmissivity value of 11, 440 feet squared
per day, a storage coefficient value of 1.1¢”, and a leakance value of 7.1¢” per day. Please
see attached APT data curve matching analysis. Analysis of recovery data from JE-1503
using the Theis (1946) recovery solution produced a similar transmissivity value of 12,560
feet squared per day. These values also agree well with those measured at the Town and
Country Utilities (TCUC; SFWMD #08-00122-W) APT site. Testing at the TCUC wellfield,
approximately 4 miles to the south of the Charloite County Utilities site, reported a
transmissivity value of 10,800 feet squared per day, a storage coefficient value of 1.56¢”,
and a leakance value of 2.1¢™ per day.

A single-layer WINFLOW model using the site-specific aquifer parameters described
above and a Hantush and Jacob (1955) leaky aquifer solution was used to evaluate
potential drawdown due to withdrawal of the requested allocation from the Upper Floridan
aquifer. The model simulates maximum daily withdrawals of 3 mgd from 3 Upper Floridan
aquifer wells for 90 days without rainfall recharge. Please see attached for revised modeled
drawdown. Based on results from the revised modeling, the 1-foot drawdown contour
created by withdrawing the requested allocation from the Charlotte County Utilities
wellfield may intersect Lower Hawthorn/Upper Floridan aquifer uses at the East Charloite
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Drainage District (#2689) and Lady Moon Farms (#9648) within the SWFWMD. The
SWEFWMD lists the source for the East Charlotte Drainage District and Lady Moon Farms
as from the Intermediate Aquifer System. However, these permitted users were included in
the cumulative impact model because the listed well construction details are similar to
those of JE-585, which shows hydraulic connectivity with Upper Floridan test well JE-1503.

Additionally, six Babcock Ranch Lower Hawthorn/Upper Floridan aquifer wells (SFWMD
#08-00132-W) were also included in the cumulative impact model. These wells include:

A5-2 (JE-584)
B6-1 (JE-588)
B6-4 (JE-704)
C4-2 (JE-614)
D3-1 (JE-618)
D4-2 (JE-613)

Most of these wells are listed as secondary or standby facilities and do not have rated
capacities, All wells, with the exception of D3-1, were simulated using a conservative
pumping rate of 1 mgd each. The model simulated withdrawals of 72,000 gpd from D3-1
due to the small diameter and low measured yield of that well. Withdrawals by the Town
and Country Utilities public supply wellfield (SFWMD #08-00122-W) were also included in
the model as a large nearby user in the Upper Floridan aquifer, although the 1-foot
drawdown contours of the two projects do not intersect. Please refer to the attached table
of users included in the cumulative impact model for number of wells and withdrawal
rates, The model simulated withdrawal rates for the facilities permitted through the
SWFWMD based on the peak day allocations assigned for each facility, as obtained from
the SWFWMD web site.

Please refer to the attached figure of cumulative drawdown. The cumulative impact model
results indicate that up to 20 feet of drawdown may occur at some of the East Charlotte
Drainage District wells. Based on the lowest recorded water level of 45.8 feet, NGVD
measured at ROMP 5 (Suwannee) and a top of aquifer depth of -396 feet, NGVD (450 feet
bls), 421.8 feet of potentiometric head will remain above the top of the aquifer. Model input
and output files in electronic format have been provided on a CD attached to the reviewer
copy of this response.

During drilling via reverse-air cireulation method, water quality samples were collected at
40-foot intervals and analyzed for dissolved chloride, total dissolved solids (TDS), sulfate
and specific conductance. See attached graph and lab reports for results. Additionally, at
the time of geophysical logging, water quality samples were collected at specified depths in
the borehole using a bailer. Prior to sampling, the well had been shut in for at least 5 days,
allowing for representative sampling of native water quality from a specific interval. See
attached plot and lab report for results. The water quality results indicate that salinity of
the native groundwater peaks around 800 feet bls, with chloride and TDS of approximately
600 and 1,500 milligram per liter (mg/L), respectively, and then becomes fresher with
depth, with chlorides and TDS declining below 500 and 1,300 mg/L, respectively, by 1,200
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feet. No appreciable flow zones exist from approximately 860 to 1,200 feet bls. The targeted

production zone is, therefore, separated from deeper, saline production zones by at least
300 feet of confinement with fresher water quality than that of the production zone.

Should you have any questions or comments, please do not hesitate to contact me at (239) 334-
0046.

Sincerely,

JOHNSON ENGINEERING, INC,

2 ‘ LT -:."o
& gf . T
- P
Lonnie V. Howard, PE.  © =% é’? B s 2.
Florida License No. 53167 ¥ E &
Johnson Engineering, Inc. % g" g o
2122 Johnson Street '".. 4&;'-.. f
Fort Myers, FL 33901 N Bt
(239) 334-0046 s causts

E B #0642

Kim Amold, P.G.

Florida License No. 2565
Johnson Engineering, Inc.
2122 Johnson Street

Fort Myers, FL 33901

(239) 334-0046
G B #503

Enclosure
Cc:  Terri Couture, Charlotte County Ulilities

Bruce Bullert, P.E., Charlotte County Utilities
File 20118669-001
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ENGINEERING

122 JOHNSOM STREET
P.O. BOX 1550
FORT MYERS, FLORIDA 3330Z-1550
PHONE (239) 33400486
Fax (239) 334-3861
EB. #642 & LB. #642

Charlotte County Utilities
Babcock Ranch Upper Floridan Aquifer Wellfield
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TABLE A

Description of Weiis
Well Name or Number PW-1 PW-2 PW-3
(SFWMD Facility ID #)
L 9 PW-1 PW-2 PW-3
e o posed Proposed Proposed Proposed
Proposed Construction
Dato 2015 2015 2015
Date Installed if
Existing
Diameter (in) 14 14 14
b i 900 900 900
Siad Begtn (0 660 660 660
SEEvened it erem 1) NIIA NIIA N//A
ot o Eionsiog Pumped Pumped Pumped
Pump Type (see Instructions) Line shaft Line shaft Line shaft
turhins trarhins tnirhina
EONR L Dhwpth G METEY -100 100 -100
Eump OF Fiow Caphcily (GX30 1,500 1,500 1,500
Working Valve if Artesian
o or ot ) Yes Yes Yes
¥ Bingat tion) Secondary Secondary Secondary
e PWS PWS PWS
Elevation of the Wellhead 56 56 56
(ft NGVD - see Instructions)
Water Use Accounting Method
(800 In jons) flowmeter flowmeter flowmeter
Date Last Calibrated
(ATTACH calibration report)
Planar Coordinates 429590 E 429545 E 429488 E
(if known - see Instructions) 949811 N 947662 N 945666 N
SRCIIOn / Tonaa i £ Hanps: 3141126 3/41/26 3141126
Form 0645-G60 (08/03)
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Upper Floridan Aquifer APT Water Levels
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=——JE-585 #1

JE-1502 #1: Water Table

JE-1501 #1: Intermediate

JE-1503 #1: Upper Floridan
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LA207 V0000420 118 665001 - Chmlole County Uilite s 13 sbcock B anch Separate SWOE W Deld ol

Model Parameters

WINFLOW Version 3.05

Duration = 90 days without recharge

Withdrawal rate = 3,000,000 gpd
Wells = 3 Upper Floridan aquifer

Layer 1 (Upper Floridan aquifer):
Transmissivity =11,440 ft2/day
Storage coefficient = 1.1e-3
Leakance = 7.1e-4/day
Source: On-site testing

JOHNS®N

ENGINEERING

wells ||

MSON STRELT

F.0, 1550

ORIDA 33302-1550
35) 334-D046

39) 334-3681

EB. #6542 & LB, #5642

FORT MYERS,
PHOME
Fax (2

Upper Floridan Aquifer Drawdown
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@® SWFWMD Permitted Floridan Aquifer Wells
@ SFWMD Permitted Floridan Aquifer Wells

JOHNS®N

ENGINEERING

2122 JOHMSOM STREET
P.O. BOX 1550
FORT MYERS, FLORIDA 33902-1550
PHONE (239) 334-0045
Fax (239) 334-3651
E.B. #642 & LB, $642

Model Parameters

WINFLOW Version 3.05

Duration = 90 days without recharge
Withdrawal rate = 3,000,000 gpd

B 7 2]
=
4;
o
T

CCU Wells = 3 Upper Floridan aquifer wells §

Cumulative users: See attached table

Layer 1 (Upper Floridan aquifer):
Transmissivity =11,440 ft2/day
Storage coefficient = 1.1e-3

5| Leakance = 7.1e-4/day

| Source: On-site testing

Cumulative Upper Floridan Aquifer Drawdown
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Depth (feet bls)

JE-1503 Water Quality Sampled During Drilling
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Water Quality Samples Collected During Drilling
from JE-1503

154



BENCHMARK

EnviroAnalytical Inc.

- U
NELAC Certification # EB4167
THESE RESULTS MEET NELAC STANDARDS
Submission Number : 11050811
Johnscn Engineering, Inc. Project Name ! BABCOCK RANCH SEPARATE WUP
P.O. Box 1550 .
Fort Mvers. F1 33902 Date Received :  05/27/2011
0 ver: 3 .
o Time Received : 1208
Submission Number 11050811
Sample Number: 001 Sample Description: JE1503 §20'
Sample Date: 05/25/2011 Sample Method:  Grab
Sample Time: 0930
. Analysis
Parameter Result Units MDL PQL  Procedure N = Analyst
Date Time
CHLORIDE 540 MGL 0.353 1412 3000 08/0172011 1120 RK
SULFATE 191 MGIL 0389 1356 3000 06/01/2011 1120 RK
SPECIFIC CONDUCTANCE 2310 UMHOS/CM 124 4,98 SM2510B 08/01/2011  10:80  RR
TOTAL DISSOLVED SOLIDS 1308 MGL 7.26 2004  SM2540C 06/31/201%  16:30 DM
Submission Number 11050811
Sample Number: 002 Sample Description: JE1503 860'
Sample Date: 05/25/2011 Sample Methed:  Grab
Sample Time: 1200
. Analysis
Parameter Result Units MDL PQL Procedure Y Analyst
Date Time
CHLORIDE 565 MGIL 0.363 1412 300.0 080172011 11:20  RK
SULFATE 188 MGIL 0338 1356 3000 06/01/2011  11:20  RK
SPECIFIC CONDUCTANCE 2430 UMHOS/CM  1.24 498 SM251CB 08/01/2011  10:00  RR
TOTAL DISSOLVED SOLIDS 1376 MG 726 2004  SM254CC 05/31/2011 1831 DM

1711 12th Street East * Palmetto, FL 34221 * Phone {941) 723-9986 * Fax (941) 723-6061

standard report 11050811 PAGE 1 OF 4
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EnviroAnalytical Inc.

NELAC Certification # E84167
Submission Number 11050811
Sample Number: 003 Sample Description: JE1503 800
Sample Date: 05/25/2011 Sample Method:  Grab
Sample Time: 1420
. Analysis
Parameter Result Units MDL PQL  Procedure y . Analyst
Date Time
CHLORIDE 570 MGIL 0.353 1412 300.0 06/01/2011  11:20 RK
SULFATE 201 MGIL 0.339 1386 300.0 06/01/2011  11:20 RK
SPECIFIC CONDUCTANCE 2440 UMHOSICM  1.74 496 SM2510B 06/01/2011  10:00 RR
TOTAL DISSOLVED SOLIDS 1384 MGIL 7.8 2904  SM2540C 05/31/2011  16:32 DM
Submission Number 11050811
Sample Number: 004 Sample Description: JE1503 940'
Sample Date: 05/25/2011 Sample Method:  Grab
Sample Time: 1623
. Analysis
Parameter Result Units MDL PQL  Procedure . Analyst
Date Time
CHLORIDE 581 MGIL 0.353 1412 3000 080172011 1120  RK
SULFATE 202 MGIL 0.339 1356 3000 08012011 11:20 RK
SPECIFIC CONDUCTANGE 2460 UMHOSICM  1.24 496  SM2510B 0Ef01/2011  tD:00 RR
TOTAL DISSOLVED SOLIDS 1420 MGIL 7.26 2004 SM2340C 053172011 16:33 DM
1711 12th Street East * Palmetto, FL 34221 * Phone (941) 723-9986 * Fax (941) 723-6061
standard reporl 11050811 PAGE 2 OF 4
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BENCHMARK

EnviroAnalytical Inc.

NELAC Certification # E84167

08/08/2011

Dafe D. Djfon / Laboratory Director
Tilay Tanridever! QC Officer

Jennifer Jordan / QG Officer
DATA QUALIFIERS THAT MAY APPLY:

A = Value reportad is an averege of twe or more determinations.

B = Resuits based upon colany counts culside the Ideal range.

H = Value based on fiald kil determination. Results may not be accurate.
| = Reporied value is batwaen the iaboralery MDL ang the PQL.

J = Estimalted velue.

J1 = Est, value surrogate recavery limits excaeded.

J2 = Est. value, No quality control eriteria exists for comoonant,

43 = Esl. valua quality control criteria for presision or acsuracy nat met,
J4 = Esl value, Samgle matrix interference suspected.

J& = Est. value, Data quastionzble due to Improper lab or fiald protocols
K = Off-scale low. Value is known to ba < the value reported,

L = Off-scale high. Valug is kngwn ta be = the value reported
NOTES:

PQL = 4xMDL.

MBAS calculated g5 LAS; molacular weight = 348

X = \alue excesd M.,

Date

N = Presumptive evidence of presence of material,
C = Sampled, but analysls Iost or not performed.,
Q = Sample held beyond accepted hold lma.

T = Value reported is < MDL. Reportad for informational purpasss only and shzll not be
used n statistical analysis.

U = Analyle analyzed but not detected at the value indicated.
¥ = Analyte dstectad in semole and method bilsnk.

¥ = Anglysis parformed an an improparly preserves sample. Data may be naccurate,

£ =Too many colonies were present (TNTC). The numeric value represents the Filtration
volume.

! = Data deviata from historically established concentration ranges.

t= Data rejecled and should not be used. Seme or =/l of QC data were outside ciiteria,
and the Presence or zbsence of the analyte cannet ba datarmined from Ihe data.

*= Naot reportad dus to interfersnce,

NOTES:

For questigns and comments regarding thess results please contact Bettina Beilfuss at (941) 723-0985

Resuits refate oniy to ihe samples.

1711 12th Street East * Palmetto, FL 34221 * Phone (941) 723-9986 * Fax (941) 723-6061

standard report

157

11050811 PAGE 3 OF 4



1, arq _Q g pom1aoTy _ swa Agpoyswburay | ¥

4 oel :

Mcwo .ﬁ ouny M\.. _ﬁmw.m%a \\J\ ”ég\ - Aﬁ g pansoy mc mhs_._ ﬁm_\wan \\\\J\\\ g pausinbuiy £

Py . i I Bl
S5 b oy | W/ 1 (Sswa R.HV\\ s ponaooy | WOy, g g poyembuyay | €

ELAR ole(T . g pantaaayy g | | g A\\.hm_a_a%o I

"usay Apoismy e e Burdures (eroeds o108 35391d HEana BUjdLiEE e Jo BoRUfRLNI0P 0y O|qruodsal £ WA 4L b

) ) ! 0 s0ud udordde Jiim pasuu !keg_ssayiijﬁ%ﬁuﬁ_ﬂﬁ“m

\u ) ’ aImyeradwa), VHE *Q 40 agqune piat) Aue pus ‘Sjepu o .Eﬁb”ﬁq&hﬁﬁwﬂhﬂw_ﬁ_ﬂhiﬁ%ﬁ ﬁpﬂ:ﬂ___._u_wi _‘B_Sn_ﬂb-a__.ﬂﬂ_n__... emoq ﬁ.ﬂc_ﬂvwﬂ”_” v_:uu.n- _.nq_aﬂ.”u--_:._. P
,\&\H >l . “Taarvme Sydues S O) PIPPE A 9 .»._EE.M. Pasﬂ.w_ngﬂcrﬂ_”._u&.u_w“a—w o ,

Anpgeydanoy apdums A101210q87 UAT 00 o om0 0 4 o uaee hontep B-“u-.ﬂﬂﬂ_huo..ﬁ.u.u w,__.u_._“ﬂﬁu h.“w”..ﬂ_lﬂ_y_..n“h_ﬂﬂ_wﬁuﬂw_ o1 nu.._._.d.”-..uﬁ._"._.._!_:..eu.. £

. (0a1s) 38pns o "(LNGRas)
b EL T soeuns JEC LT (D) szmpunosd Jpes Smyuup 01 paimgos|p Buteq 51 sidiutes agp SYIRGM FTRIPUS 0) SN SELXINRN adureg,, Z
_nEwnpes fes (MSS) 32ma aunjes (A 54) Rem eoeuns ysax (s 4 AT ) pl .Gﬁms M nu__.‘ﬂ_ ws_._un.....ua () qeiE e sew 2jdwes S S SESIPU) 0] Pash 5 adip pdaesg, 1

]

(H01sTAS) 20UTIORPUOD) 211109dS P d |mdz | o1
114 . T

(@orsTs) ST Woed) FOS 1D

(€0157AS) SOURIONPUO.) oyaads

(aorszs) gL, (©008) YOS [D uteld d |Md%n | T

werg | od lwram oo 229 \E\ﬂ Q%\% ~O¢.¢ SesEIN

(gotsTNS) 2oURPNPUOT) oy roedg
{aorszns) g, (o008 QS 1D

(aokszms) AL (0000 QS 1D

("01sTWS) SoUmRANPUO)) oladg

faobsang) QL (0009 *QS 1D ureld d | a1 Q2! \\\QM GW\Q ¢ 0&& m.-o.m_ m —/

(aoisons) aoupjonpuoy) artoadg ureld 4 |maul AH\V i \\}N\b SQ\W s 8@ <QSI m |

(Go157nS) 92URIANPUO.) D1J193dS wg 4 lwmaz | T QM@ k\.wN\..m. %\% _ .ONm ﬁNOW_ m—/

(aovsaws) S, (0002 *QS [D

mu.ﬁﬂ. h._osnmo ad L, aeq g wdeg owen ordure
Sromi0a8 sjsApuy 10§ sIajalereg .oza__rsaoi prem—— e 1 adky, aidues N 9jdureg |
= _ mﬂ.v.m ON i 192- L9 110 T QNN poo_ﬁ.oum
gt S . ¢ :aureN 192(01
N R # UOISSTUNg A10jRI0qET nﬁsa.wﬁ?ﬂ&mﬂ Ry ﬂgﬁm N J92101d

=T o oda 05 BUSUOSTONDIpITROp

ELST-TLE-6ET . XBq [909-£TL-1¥6
(premol tareq) §SHT-194-66C . 9866-£ZL-1¥6
J] “SIakpIA 122V 1d ‘onewed
0T6EE 1d W
05ST xog Od UONEULIOJU] 1seq 19208 71 11LI

SursouBuy uosuyoy 2y UTTBINARTY OLAT] HICWDUT

e

158



W

BENC

MARK

EnviroAnalytical Inc.

NELAC Certification # E84167

ANALYTICAL TEST REPORT

THESE RESULTS MEET NELAC STANDARDS

Submission Number :

Johnson Engineering, Inc.
P.O. Box 1550
Fort Myers, Fl 33902

11060081
e Z e el BF e oo
Fiujeul Naine
Date Received :
Time Received : 1445

Submission Number 11060081

Sample Number: 001 Sample Description: JE1503 980'

Sample Date: 05/27/2011 Sample Method:  Grab

Sample Time: 0939
Parameter Result Units ~ MDL PQL  Procedure Analysis Analyst

Date Time )
CHLORIDE 589 MG 0.353 1412 2000 U6/08/2011  14:30 RK
SULFATE 239 MG 0339 1356 300.0 D6/06/2011  14:30 RK
SPECIFIC CONDUCTANCE 2460 UMHOS/CM 124 4.98 Shi25108 06/03/201%  12:50 RR
TOTAL DISSOLVED SOLIDS 1360 MG 7.26 2004  SM2540C 06/03/201%  09:00 DM
Submission Number 11080081

Sample Number: 002 Sample Description: JE1503 1020'

Sample Date: 05/27/2011 Sample Method:  Grab

Sample Time: 1135

. Analysis
Parameter Result Units MDL PQL  Procedure . Analyst
Date Time

CHLORIDE 575 MGIL 0.353 1412 3000 0BM0B/2011  14:30 RK
SULFATE 234 MGIL 0.339 1385 8000 DBI0B/2011  14:30 RK
SPECIFIC CONDUCTANCE 2450 UMHOS/ICM  1.24 49  SM2510B 08/03/2011  12:50 RR
TOTAL DISSOLVED SOLIDS 1352 MGIL 7.26 2904  SM2540C 06/03/2011  09:00 DM

1711 12th Street East * Palmetto, FL 34221 * Phone (941) 723-9986 * Fax (941) 723-6061

slandard repart

11060081
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BENCHMARK

EnviroAnalytical Inc.

NELAC Certification # E84167

Submission Humber 11080081

Sample Number: 003

Sample Description: JE1503 1080

Sample Date: 05/27/2011 Sample Method: Grab
Sample Time: 1340
. Analysis
Parameter Result Units  MDL PQL  Procedure s Analyst
i Date Time
CHLORIDE 576 MGIL 0.353 1412 500.0 08/06/2011 1430  RK
SULFATE 234 MG/L 0.339 1358 300.0 06/06/2011 1430  RK
SPECIFIC CONDUCTANCE 2470 UMHOS/ICM ~ 1.24 496  SM2510B 08/03/2011 1252  RR
TQTAL DISSOLVED SOLIDS 1384 MGIL 7.28 20.04  $M2540C 06/03/2011  09:00 DM
Submission Number 11080081
Sample Number: (04 Sample Description: JE1503 1100
Sample Date: 05/27/2011 Sample Method:  Grab
Sample Time: 1530
] . Analysis
Parameter Result Units MDI. PQL  Procedure i Analyst
Date Time
GHLORIDE 577 MGIL 0.353 1412 3000 06062011 14:30  RK
SULFATE 233 MGIL 0.338 1356 300.0 080B/2011  14:30 RK
SPECIFIC CONDUGTANGE 2440 UMHOS/ICM  1.24 495  SM2610B 0803/2011  12:50 RR
TOTAL DISSOLVED SOLIDS 1380 MGIL 7.28 2904 SM2540C 08/03/2011  05:00 DM
Submission Number 11060081
Sample Number: 005 Sample Description: JE1503 1140'
Sample Date: 05/3172011 Sample Method:  Grab
Sample Time: 1135
. Analysis
Parameter Result Units MDL PQL  Procedure ) Analyst
Date Time
CHLORIDE 596 MGIL 0.353 1412 300.0 06/06:2011  14:30 RK
SULFATE 235 MGIL 0.339 1356 .300.0 06/06/2011  14:30 RK
SPEGIFIC CONDUCTANGE 2500 UMHOSICM  1.24 496  SM25108 06/03/2011 1250 RR
TOTAL DISSOLVED SOLIDS 1424 MGIL 7.26 29.04  SM2540C 06/03/2011  08:00 pM

1711 12th Street East * Palmetto, FL 34221 * Phone (341) 723-9986 * Fax {941) 723-6061

standard report
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EnviroAnalytical Inc.

— U
NELAC Certification # ES84167 i
Submission Number 11060081
Sample Number: 006 Sample Description: JE1503 1180°
Sample Date: 05/31/2011 Sample Method:  Grab
Sample Time: 1400
. Analysis
Parameter Result Units MDL PQL  Procedure Analyst
Date Time
GHLORIDE 587 MGIL 0.353 1412 3000 06/06/2611  14:30 RK
SULFATE 236 MGIL 0.339 135 3000 06/08/2011 1430 RK
SPECIFIC CONDUCTANCE 2480 UMHOS/ICM 124 498 SM26108 06/03/2011 1250 RR
TOTAL DISSOLVED SOLIDS 1424 MGIL 7.26 2804  SM2540C 08/03/2011  08:00 DM
Submission Number 11060081
Sample Number: 007 Sample Description: JE1503 1200°
Sample Date: 05/31/2011 Sample Method:  Grab
Sample Time: 1500
Analysis
Parameter Result Units MDL PQL  Procedure Analyst
Date Time
CHLORIDE 578 MGIL 0.253 1412 300.0 08/06/2011 1430 RK
SULFATE 232 MGIL £.339 135 3000 08/08/2011  14:30 RK
SPECIFIC CONDUCTANCE 2460 UMHOSICM 124 458  SM2510B 05/03/2011  12:50 RR
TOTAL DISSOLVED SOLIDS 1388 MG/ 7.28 2604 SM2540C 08/03/2011  £S:00 DM
1711 12th Street East * Palmette, FL 34221 * Phone (941) 723-9986 * Fax (941) 723-5061
slandard report 11060081 PAGE 3 OF8
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BENCHMARK

EnviroAnalytical Inc.

NELAC Certification # E84167

061072011

Dal D. Dip6n / Laboratory Director
Tilay Tanrigever/ QC Officer

Jennifer Jordan / QC Officer
DATA QUALIFIERS THAT MAY APPLY:

A= Velue reported is on everage of two of more determinations.

B = Results bassd upun colony counts cutstds the ideal range.

H = Value based on fleld kit determination. Results may not be accurate,
1= Reported valuz is between the leboratory MOL end the PQL.

J = Estimated value,

J1 = Est. valus surrogste recovery imits exceeded.

J2 = Est. valus, No quazlity control criteria exists for companent,

J3 = Est. valve quality contrel criteria for precision or accuracy not et
Jd4 = Est. valus. Sample malrix inlarference suspected.

J& = Est. valus. Data questionable due o improper lab ar field protocols
K = Off-scale low. Valug i3 known o be < the value reported,

L = Off-scale high. Valus is known to be » the velue reported

NOTES:

PQL = 4xMDL,

MBAS caloulated as LAS; molacitiar waight = 348,

X = Value exceed MCL,

For gui

ions and com reqarding these results pl

Results refete aniy to the samplas.

Date

contact Befti

N = Presumplive evidence of presence of materisi,
O = Sampled, bul analysis lost or not performed,
Q = Sample neld beyond ascepted hold tms.

T =Value reported is < MDL. Reporied for informational purposss only and shall not be
used in sialistical analysis.

U = Analyie snalyzed but not detected 2t 1he valug indicatad,
W = Analyts datected in sample and method blank,

* = Analysis perfcrmed cn an improperty preserved sample. Dete may be inaccurate.

Z = Too many colonies were present (TNTC). The numeric value represens the fitration
voluma,

| = Data daviste frem histarically sstablished concentration ranges.

? = Data rejected and shouid not be usad, Soma or all of QC dala wers oulside criteria,
and the Presence or absence of the analyte carnot be determined from the data.

* = Not repocted due 1o interference.

NOTES:

Beilfuss at (941) 723-9986

1711 12th Sireet East ¥ Palmetto, FL 34221 * Phone (941) 723-9586 * Fax (941) 723-6061

standard report
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Water Quality Samples Collected at Discrete Depths
from JE-1503 Using Bailer
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EnviroAnalytical Inc.

NELAC Certification # E84167

ANALYTICAL TEST REPORT

THESE RESULTS MEET NELAC STANDARDS

Submission Number :

Johnson Engineering, Inc.
P.O. Box 1550

Fort Myers, Fl 33902

Project Name
Date Received
Time Received

.
"
.

11060232

BABCOCK RANCH SEPARATE WUP

05/08/2011
1430

Submission Number 11060232

Sample Number: 001 Sample Description: JE1503 520°

Sample Date: 06/08/2011 Sample Method:  Grab

Sample Time: 1130
Parameter Result Units MDL PQL  Procedure Analysis Analyst

Date Time
CHLORIDE 574 MGIL 0.353 1412 3000 08/10/2011  17:00 RK/CB
SULFATE 204 MGIL 0.339 1356 3000 08102011 17:00 RK/CB
SPEGIFIG CONDUCTANCE 2510 UMHOS/ICNV  1.24 4,95 SM2510B 06/09/2011  10:56 RR
TOTAL DISSOLVED SOLIDS 1380 MGIL 7.26 2004  SM2540C 06/10/2011  11:32 oM
Submission Numbar 110680232

Sample Number: 002 Sample Description: JE1503 620"

Sample Date: 06/06/2011 Sample Method: Grab

Sample Time: 1200
Parameter Result Units MDL.  PQL  Procedure Analysls Analyst

Date Time

CHLORIDE 606 MGIL 0.363 1412 3000 06/10/2011  17.00 RK/CB
SULFATE 218 MGIL 0.330 1386 300.0 06(10/2011  17:00 RK/CB
SPECIFIC CONDUCTANCE 2650 UMHOSICM 1,24 4,08 SNM25108 06/09/2011  10:66 RR
TOTAL DISSOLVED SOLIDS 1480 MG/l 7.26 2004  SN25400 06/10/2017  11:34 DM

1711 12th Street East * Palmetto, FL 34221 * Phone (941) 723-9986 * Fax (941) 723-6061

stancard repart
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BENCHMARK

EnviroAnalytical Inc.

NELAC Certification # E84167

Submission Number 11060232

Sample Number: 003

Sample Description: JE1503 800’

Sample Date: 06/06/2011 Sample Method:  Grab
Sample Time: 1230
. Analysis
Parameter Result Units MDL PQL  Procedure Analyst
Date Time
CHLORIDE 630 MGIL 0.353 14127 3000 06102011  17.00  RK/CB
SULFATE 227 MGIL 0338 1356 300.0 08/102011  17T:00 RKICB
SPECIFIC CONDUCTANCE 2740 UMHOS/GM  1.24 488 SM25108 06/08/2011  10:56  RR
TOTAL DISSOLVED SOLIDS 1520 MG 7.26 2004  SM25400 06102011 1138 DM
Submission Number 11060232
Sample Number: Q04 Sample Description: JE1503 1000'
Sample Date: 06/06/2011 Sample Method:  Grab
Sample Time: 1300
. Analysis
Parameter Result Units MDL PQL  Procedure ¥ . Analyst
Date Time
CHLORIDE 518 MGIL 0.353 1412 3000 0871072011 17.00 RK/CB
SULFATE 203 MGIL 0338 1356 300.0 061072011  1T:00 RK/CB
SPECIFIC CONDUCTANCE 2380 UMHOS/CM  1.24 4,96 SM2510B 06/09/2011  10:56 RR
TOTAL DISSOLVED SOLIDS 1332 MGIL 7.26 2004  SM2540C 08/10f2011  11:37  DW
Submission Number 11080232
Sample Number: 005 Sample Description: JE1503 1200°
Sample Date: 06/06/2011 Sample Method:  Grab
Sample Time: 1330
. Analysis
Parameter Result Units MDL PQL  Procedure . Analyst
Date Time
CHLORIDE 449 MG/L 0.353 1412 300.0 08/10/2011  17:00 RK/CB
SULFATE 20 MG/L 0.338 1356  300.0 06/10i2011  17:00 RK/CB
SPECIFIC CONDUCTANCE 2170 UMHOS/CM  1.24 458  SM25108 06/08/2011  10:56 RR
TOTAL DISSOLVED 50LIDS 1264 MG/L 7.26 29.02 SM25400C 06/10/2011  11:38 DM

1711 12th Street East * Palmetto, FL 34221 * Phone (941) 723-9986 * Fax (941) 723-6061
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I B3

ENC

MARK

EnviroAnalytical Inc.

NELAC Certification # E84167

iy Moo

06/15/2011
Dalé D. nn / Laboratory Director Date
Tiilay Tannseverr QC Officer
Jennifer Jordan / QC Officer
DATA QUALIFIERS THAT MAY APPLY:
A = Value rsported is an average of two or more delermingtions. N = Fresumplive evidence of presence of material,
B = Results based upon colony counts culsice the ideal range. Q = Sampled. but 2nelysis lest or nat performed.
H =Vzlue based on fiald kit determination. Rssults may not be eccuraie. Q = Bample heid beyond aocspied hold time,
| = Reporied velue is between the leboralory MDL and ihe POL. T = Valus reporied is < MOL. Reported for informalionel purposes only and shall nct be
used in stalisticsl analysis,
J = Estimaled value.
U = Analyte analyzed bul rot deteclad al the value indicated.
J1 = EsL velue surrogete recovery limits exceeded,
V = Analyte detected in sample and melhod blank,
J2 = Est. value. No cuality sonlro] orileria exists for component.
_ Y = Analys's paformed on an improperly proserved sample, Data may ba inaccurate
42 = Est. value quality control erlteria for pracision or accuracy nct mel 2 = Tco many coonias were present (TNTC), Tre numeric value represents the filiration
J4 = E=t valuo. Sample matrix inter'erence suspeced, valume,
! = Data daviae from tistonicelly established cancantration ranges.
J5 = Est. value. Deta questionebla dus to improper lat or fiald protocols
7= Data rejected and should not be used. Some or all of QC data wene oulside crileriz,
K = Dff-scals low. Velue g known to be < the valuve reperted. and the Presence or absence of ihe 2nalyte carnot bo datermined from tha data.
L = Off-scele high, Vialue is knoun ba be > the value reported * = ol reporied due ip inierference,
NOTES: NOTES:
POL = 4xMDL
MBAS calculaled a5 LAS: molecular welght =
X = Valua exceed MCL.
For questions and comments reaarding these results, please contact Bettina Beilfuss at (941) 723-9986

Resuits retate only 1o the sempies.,

1711 12th Street East * Palmetto, FL 34221 * Phone (941) 723-9986 * Fax (641) 723-6061

standard report

168

11060232 PAGE 3 OF 4



LR

awny,| -

_eungl,  oeqg

sl
0L, I
D.ml\\»E_ \\\%Lum_ '

o) Fotily] 7T E e

‘ .é\\;

inbrijoy | £

aﬁp 1783

K E;n_.._w_._:um C

10 ows| 1) %

P 9%

% i§ Erﬁﬂ\\ﬁ voﬁo:aU i

FoBsT ajdnws Y1 UD SIS m._:wmﬁ m‘&. 5900 3523]f Taa B 30 JO UOREIREINo0p 103 Sqis0cdsa 1R YL ¥

_ \u Au _ . soud apdires Siey i pasma 2q Lo 341 masss3sd Sty ewon 10u S2Neg IV T
: eSE«Bn_Eo LV : a0 sque prg fare s (S0 IO UHH 6, 23 “VONISSIO O ST PR ATEP UL YD AP M UOKDS(IG3 Y TPAE {NOY Y23 01 PP 3] BINOYS LIEWIIN] Tuknorie) L 7
Lo N Syshjen 10 siaewered pue ‘) wae “ad Ay ajdwise J[Hoq wp ur paoy el d ‘) spdures Surhmuspt (aqe @ sy -1_-.& ez |
R e I.u IR0 Pjds pappe 31 1 5941 e K a9 0]
L PR ha a0 weip sy 9q pnons 3Geio)s -___..._._. ampasdussy u&._..“.w‘_"_w.___.: _.v-_uu.oﬂ_._u-u_..s uy eﬂhﬁﬂuﬁ -o.-«ﬂo_w_ch_a_ﬂh._“”_.”‘uﬁ__l_..eh [
n.u!u& o qun
.ai__nﬁ_.nuuu Euﬂ_ Eguonc\._ _ () s57)8 J0 () 9ieepd £ seurEnICD DU 18y @Y DIEIpUL 01 pasn &1 2K, auImINOD, 4

F_Lm:‘a i ..qu o -_uux\uug .mai)_t - wmnpas 'Hos UASS) e SIELINS 2ITE (NS} AP 325 yrR.y (ANS) e ougins (nB) TS {aq) b SUIP o) p3FresEp Bujaq 5] 91Ul a1 Il SIESIPE! 01 IS 61 , XLILJN JfduLvs,,

{oa1s) sdpns o ..ESQB

(3] Mrsodwos B sem 31 aymEym 3o () GRIE ¢ sem [dues s SRy BRI 03 pasn 51, 8dAL epdiomg, _

(ForsTns) ouﬁjnﬁzou, oyy10ads

ﬁsmgv sgL @08 1D ureld d | WmEA| 1

,.Hmmhwﬁmmmﬁgﬁm s weld | 4 || 1
o sar w0z 0| M| 4 fitey B 17| 78] o CIET
Bosan veoos o | M| d Y| 1| G0/ | yy?| gl oWl ESAL
p it s oy | |wma| 1| 9Cl g9 B9 @08 €osi3P
Am“m%w e w Wek| 1| 09| W o ,0C7 moﬁ an
| TSy OCS gasian

9/ \\\Q\ﬁ @%\m

Ecu.wﬂgﬂéo_@.uﬁumgoa@

_ _ £LS1-TEE-6ET
_ (preMoq us1m(Y) 8SHT-19t-6ET
0T6EC 1 SIBAON LT .

0SSI xog Od -UoOnEWLIOJUY:

Surduriug uosuygop juan )y

154] 382 2L | Aweded | 40 i o e o aumsp 2dwe
SPAITY J0f SRatTRiRd SAImEesld BupEueD uoa[00) [ o ortes R ]
100+ 13998 110 Hoquny 1aloig
# UoISSTIQNS A101210QE7] danm D*.D\a&uw Wy .uuojdm.uﬁaz 10201y

xed 1909-ETL 176
9866-£CL- 176
122p€ 1d “opowed
158 19908 ,TL [1L1

uﬁ,_aoiﬁéon_»wﬁ. HARUPRUIE

4 oeit

169



