An employee-owned company

TECHNICAL MEMORANDUM
Date: May 4, 2010
To: Robert Beltran, P.E., Hydrosolutions/URS
Polk County Utilities
From: Kevin Dorsey, P.G, PBS&J
RE: Southeast Polk County Deep Exploratory Well Project
Frostproof, Florida

Dual Zone Monitor Well Construction

1.0 INTRODUCTION
Tels Background

The 2005-2006 Kissimmee Basin Water Supply Plan concluded that traditional groundwater
sources used in the Central Florida region may be limited over the twenty year planning horizon.
This conclusion was, however, based upon a limited amount of information and it was identified
that there is a need to gather additional hydrologic information and to look for new potential
sources of potable water. In particular, hydrogeologic and geologic information for the upper and
lower portions of the Floridan Aquifer System (FAS) in Osceola and Polk Counties was
identified for future collection efforts.

In July 2008, Polk County and the South Florida Water Management District (SFWMD) entered
into a cooperative agreement to investigate the hydrogeologic conditions of the FAS in southeast
Polk County to answer questions regarding the extent and vertical connection of the FAS and to
provide data on the regional extent of the freshwater portion of the FAS in central Florida. The
investigation involves the construction and testing of one Upper Floridan aquifer (UFA)
exploratory well, SE-UFA-MW1, and one Lower Floridan aquifer (LFA) exploratory well, SE-
DEW. Testing during the construction of these wells included the collection of lithologic
samples, geophysical logging, the collection and analysis of water quality samples, and
conducting aquifer performance tests (APTs). In addition, the investigation included the
construction of a shallow monitor well to monitor impacts to the water table of the surficial
aquifer during the APTs. During construction of the LFA exploratory well, Polk County
authorized the construction of a dual-zone monitor well to monitor impacts to water levels in the
upper and lower portions of the FAS during the APTs. This report summarizes the construction
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and testing of the dual-zone monitor well, herein referred to as the Southeast dual-zone monitor
well or SE-DZMW.

Technical specifications on the construction of SE-DZMW were prepared by PBS&J and
submitted to Rowe Drilling Company, Inc. (RDC) of Polk City, Florida. SE-DZMW was to be
constructed in close proximity to SE-UFA-MWland SE-DEW for the primary purpose of
monitoring water levels in the FAS during the APTs at these wells. SE-DZMW was constructed
with an inner 8-inch diameter casing with an open interval from 1,400 to 2,141 feet bls, which
mirrored the open hole interval of SE-DEW, and an outer 14-inch casing that was initially
completed with an open interval from 270 to 1,250 feet bls to monitor the Avon Park permeable
zone during the APT of the SE-DEW, then back-grouted to 950 ft bls after the SE DEW APT to
mirror the open hole interval of SE-UFA-MW 1 during its APT.

RDC initiated drilling operations at SE-DZMW on July 27, 2009 after obtaining the required
well construction permit (WCP) from the South Florida Water Management District (SFWMD).
WCP No0.49-59-07907, which is included as Attachment A, was issued to RDC on July 18,
2009 authorizing the construction of a dual zone monitor well.

1.2. SE-DZMW Location

As depicted on Figure 1, SE-DZMW is located at the southeast Polk County Deep Exploratory
Well site, which is located east of the City of Frostproof, Florida within Section 21, Township 31
South, Range 29 East, on property leased by Polk County Utilities. The Deep Exploratory well
site is a 10.3 acre outparcel of the FX-Bar ranch property that is bordered on the west by a
drainage ditch and County Road (C.R.) 630 on the south. The land surface elevation at the site is
approximately 76 feet above the National Geodetic Vertical Datum of 1929. SE-DZMW is
geographically located at 27° 46’ 02.2” North Latitude and 81° 25 43.38” West Longitude,
approximately 200 feet north of C.R 630, 100 feet west of SE-UFA-MW 1, and 200 feet west of
SE-DEW.
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2.0 WELL CONSTRUCTION

Drilling operations during the construction of the SE-DZMW were conducted with a Gardner
Denver 3000 trailer mounted drilling rig incorporating a Kelly drive table rotary system. The
table rotary is located approximately 4.5 feet above land surface. The nominal sizes of the
drilling bits used were 12, 18, and 24 inches in diameter. The drill rods were 7-inch outside
diameter and ranged from approximately 30 to 32 feet in length. Photographs of the drilling
equipment, selected well construction activities, and the completed wellhead are presented in
Attachment B.

The drilling operations, which are further described in the following Sections 2.1 and 2.2,
utilized mud-rotary drilling to a depth of approximately 718 feet below land surface (bls)
followed by reverse-air drilling to a depth of 2,141 ft bls. Formation samples were collected at
10-foot intervals during pilot-hole drilling and examined, identified and catalogued on-site by a
PBS&J geologist. The formation samples were utilized to prepare a lithologic log for the SE-
DZMW, which is presented in Attachment C. In general, formation materials encountered at the
site included unconsolidated sands that comprise the surficial aquifer system (SAS) to
approximately 93 ft bls, clay and limestone that comprises the intermediate confining unit (ICU)
to approximately 265 ft bls, and limestone and dolostone of the FAS to the drilled depth of 2,141
feet bls.

Steel casings were installed and grouted in place at various depths as drilling proceeded to
prevent collapse of the borehole and to prevent the interchange of water between hydrogeologic
units. Installation and grouting of the casing are further described in the following Sections 2.3
through 2.8. The as-built diagram of the completed SE-DZMW and estimated depths of the
geologic and hydrogeologic units that were encountered during the drilling of the well are
depicted in Figure 2. Hydrogeologic units encountered during construction of the SE-DZMW
included the SAS, the ICU, the middle semi-confining unit — upper part (MC1), the Avon Park
permeable zone (APPZ), the middle semi-confining unit — lower part (MC2), the Lower Floridan
aquifer —uppermost permeable zone (LF1), and a confining unit within the LFA (LC). Geologic
units encountered included undifferentiated sediments, the Hawthorne Group, the Ocala
Limestone, the Avon Park Formation, and the Oldsmar Formation.
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Figure 2-1 As-built Drawing of SE-DZMW
Including Geologic and Hydrogeologic Units
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2.1, Mud Rotary Drilling

Mud rotary drilling is utilized to drill through unconsolidated or poorly consolidated sediments
that generally are unstable, have a tendency to collapse into the borehole and yield relatively low
quantities of groundwater. The drilling mud stabilizes the borehole and removes the drill
cuttings during the drilling operations. The mud rotary drilling operations at the site utilized
bentonite drilling mud as the drilling fluid, which was mixed in an earthen pit approximately
10,000 gallons in volume.

During mud rotary drilling, the drilling mud is pumped through the drill rods and exits out the
drill bit. The viscous drilling fluid suspends the cuttings and circulates back up the borehole to
land surface. The returning mud, laden with formation cuttings, is routed back into the open pit,
which is tiered and baffled allowing the formation cuttings to settle out. The drilling fluids are
collected in another tier and re-circulated back down the drill rod. Following completion of the
well, the drilling mud was removed from the 10,000-gallon dug pit and transported to a private
landowner for fill purposes. The 10,000 gallon pit was then backfilled with clean sand and
compacted.

2.2, Reverse-Air Drilling

Reverse-air drilling techniques are primarily used to drill competent water-bearing formations.
Water produced by the formation during the drilling operations serves as the drilling fluid.
Compressed air is piped down a I-inch diameter air-line inside the drill pipe that aerates the
water. This aeration causes a pressure differential, which in turn causes upward flow of the
water inside the drill pipe. The drill pipe in effect becomes an air-lift pump. Water and cuttings
at the bottom of the borehole are drawn into the drilling bit and conveyed up the drill rod to land
surface.

The water and cuttings from the drill rod were routed to a series of coffered earthen pits, with
turbidity mitigation controls installed. The discharge water, saturated with cuttings was directed
through four pits, of varying size and construction, in an effort to allow the cuttings and
suspended solids to settle leaving the discharge water clearer with very low turbidity. The final
pit was a lined over-land-flow, burmed area that allowed the velocity of the discharge to slow
significantly, reducing the sediment transport ability of the water. To further decrease the
turbidity in the final pit, Jute mats were placed on the bottom of the approximately 300 square
feet area, and dusted with an anionic polymer that, when in solution increases the mass of the
suspended solids by coagulation causing them to settle out of suspension. The discharge water
was continually monitored by RDC for Turbidity prior to being releasing into the county
drainage ditch that parallels the north side of C.R. 630. Turbidity levels met the criteria required
by the FDEP Generic Permit for the Discharge of Produced Ground Water from any Non-
Contaminated Site Activity.

2.3. 20-Inch Casing Installation

Construction of SE-DZMW was initiated by RDC with the installation of a nominal 20-inch
diameter steel pipe to a depth of 100 ft bls on June 27, 2009 into sandy clay of the ICU to
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prevent potential borehole collapse during continued construction activities. The nominal 12-
inch diameter pilot hole was reamed to a nominal 24-inch diameter to a depth of approximately
100 feet in preparation for installation of the casing. Two and a half sections of steel pipe, which
were approximately 43 feet in length, were welded together and rotated by hand as they were
lowered into the borehole to ensure that the casing hung free of obstructions and plumb within
the borehole (photos in Attachment B). Steel centralizers, which were positioned at 0, 90, 180,
and 270 degrees around the casing, were welded in place five feet above the bottom of the
casing, 60 above that, and 5 feet below the top of the casing. Tremmie pipe was temporarily
installed between the casing and borehole wall to approximately 5 feet from the bottom of the
borehole in preparation for grouting of the annulus. Mill certificates for the casing are included
in Attachment D.

2.4. 20-Inch Casing Grouting

Cement grouting of the surface casing was completed utilizing tremmie grouting methods.
Tremmie grouting is performed by pumping grout through a tremmie pipe, which is installed into
the annular space from the surface, to a depth just above the intended grout application.

RDC conducted cementing operations at the SE-DZMW with manufactured cement from
CEMEX of Lake Wales, Florida. RDC cemented the nominal 20-inch diameter surface casing in
place with two tremmie grout stages utilizing Portland Type II cement mixed with 5.2 gallons of
water per 94 pounds of cement (1 sack). The theoretical volume to fill the annulus between the
nominal 24-inch diameter borehole and the 20-inch O.D., 100 foot long casing, was
approximately 81.3 sacks of neat cement grout.

The first grout stage was performed on July 27, 2009 and consisted of pumping 40 sacks of neat
cement grout. On July 28, 2009, an additional 63 sacks of neat cement grout were installed in
the annular space by tremmie pipe, which resulted in a return of grout to land surface. The total
quantity of grout used was 103 sacks.

2.5. 14-Inch Casing Installation

Following grouting of the 20-inch casing, the pilot hole was advanced to a depth of 270 feet bls,
and then reamed to a nominal 20-inch diameter utilizing mud-rotary drilling techniques. After
reaming activities, geophysical logging event (Run No. 1), which is discussed further in Section
3.0, was conducted in preparation for installation of the nominal 14-inch diameter casing.

The 14-inch casing consisted of seven sections of butt-welded nominal 14-inch diameter, 3/8-
inch thick wall, carbon steel pipe totaling approximately 270 feet in length. Steel centralizers,
which were positioned at 0, 90, 180, and 270 degrees around the casing, were welded in place
five feet above the bottom of the casing and every 60 feet thereafter with the final centralizer
placed 20 feet below the top of the casing. After the bottom of the welded casing string was
landed the limestone of the Ocala Formation, it was rotated by hand to demonstrate that it hung
free of obstructions and plumb in the borehole. A temporary steel pressure head was welded onto
the top of the casing in preparation for pressure grouting of the annulus between the casing and
borehole wall. Casing mill certificates for the nominal 14-inch diameter casing are included in
Attachment D.
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2.6. 14-Inch Casing Grouting

The 14-inch diameter casing installation required a pressure grout for the first stage of grouting,
ensuring a seal at the bottom of the casing to the surrounding lithology. Pressure grouting is
performed by pumping grout inside the casing through a pipe that is sealed using a header
assembly welded to the top of the casing, the casing is then pressurized. The grout is pumped
down the tremmie pipe and forced around the bottom of the casing and up the outside, filling the
annular space between the casing and reamed borehole wall. Tremmie grouting is performed by
pumping grout through a small diameter tremmie pipe, which is installed into the annular space
from the surface, to a depth just above the intended grout application.

RDC conducted grouting operations for the 14-inch casing installation at the SE-DZMW on
August 3, 2009, utilizing manufactured cement from CEMEX of Lake Wales, Florida. RDC
cemented the casing in place with one pressure grout stage and one tremmie grouting stage. Both
cement applications utilized Portland Type II cement mixed with 5.2 gallons of water per 94
pounds of cement (1 sack). The theoretical volume to fill the annulus between the nominal 20-
inch diameter borehole and the 14-inch diameter, 270 foot long casing string based on the
annular hole volume of 268 cubic feet calculated from the caliper log and casing diameters is
approximately 220 sacks of neat cement grout. RDC pumped 242 sacks of neat cement grout in
the first stage. On August 4, 2009, a physical tag of the grout top revealed the grout had risen to
with in eight feet of land surface. RDC brought the grout up to land surface with 12 sacks of neat
cement grout.

2.7. 8-Inch Casing Installation

Following grouting of the 14-inch casing, the pilot hole was advanced to a depth of 718 feet bls
utilizing mud-rotary drilling techniques. At that depth, the formation was producing sufficient
water for drilling utilizing reverse-air techniques. RDC converted to reverse-air drilling and
continued pilot hole drilling to 1,400 ft bls and then reamed the pilot hole to a nominal 20-inch
diameter. After reaming activities, geophysical logging events (Runs No. 2 and 2b), which are
discussed further in Section 3.0, were conducted in preparation for installation of the nominal 8-
inch diameter casing.  The bottom of the nominal 8-inch diameter casing was landed at
approximately 1400 ft bls in the confining unit overlying the LFA.

The 8-inch casing was installed between September 2 and 3, 2009 and consisted of thirty-three
sections of butt-welded nominal 8-inch diameter, 5/16-inch thick wall, carbon steel pipe totaling
approximately 1400 feet in length. Steel centralizers, which were positioned at 0, 90, 180, and
270 degrees around the casing, were welded in place five feet above the bottom of the casing and
every 60 feet thereafter with the final centralizer placed 20 feet below the top of the casing.
After the bottom of the welded casing string was landed in dolomitic limestone of the LFA, it
was rotated by hand to demonstrate that it hung free of obstructions and plumb in the borehole. A
temporary steel pressure head was welded onto the top of the casing in preparation for pressure
grouting of the annulus between the casing and borehole wall. Casing mill certificates for the
nominal 8-inch diameter casing are included in Attachment D.
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2.8. 8-Inch Casing Grouting

Grouting of the nominal 8-inch casing was conducted in two events. The annulus between the 8-
inch casing and nominal 14-inch borehole was initially grouted from 1,400 to approximately
1,250 ft bls to provide an open interval below the 14-inch casing from 270 to 1,250 feet bls to
monitor the Avon Park permeable zone during the APT of the SE-DEW. After the SE-DEW
APT, the annulus was tremmie grouted from 1,250 to 950 ft bls to mirror the open hole interval
of SE-UFA-MW1 during its APT.

Cement grouting of the 8-inch diameter casing was completed using both pressure grouting and
tremmie grouting methods. RDC conducted grouting operations at the SE-DZMW utilizing
cement from CEMEX of Lake Wales, Florida.

On September 3, 2009, RDC pressure grouted the nominal 8-inch diameter casing in place for
the first grouting event utilizing Portland Type II cement mixed with 5.2 gallons of water per 94
pounds of cement (1 sack) mixed with 4% hydrated bentonite. The theoretical volume to fill the
annulus between the nominal 14-inch diameter borehole and the 8-inch diameter casing from
1,400 to 1,250 ft bls based on the annular hole volume of 82 cubic feet calculated from the
caliper log is approximately 53 sacks of the cement and 4% bentonite grout. RDC pumped 66
sacks of the cement and 4% bentonite grout. The pressure gauge installed on the header
assembly read 70 pounds per square inch (psi) at the end of the pressure grouting operation and
maintained that pressure reading for approximately four hours until the grout set. On September
4, 2009, a physical tag revealed that the cement top was located at an approximate depth of 1250
ft bls. On September 04, 2009, a temperature log, which is discussed further in Section 3.0, was
performed to confirm the top of the cement grout.

The second grouting event consisted of tremmie grouting the annulus in two stages utilizing the
cement and 4% bentonite grout mix. The theoretical volume to fill the annulus between the
nominal 14-inch diameter borehole and the 8-inch diameter casing from 1,250 to 1,950 ft bls
based on the annular hole volume of 169 cubic feet calculated from the caliper log is
approximately 53 sacks of the cement and 4% bentonite grout. RDC pumped 132 sacks of the
cement and 4% bentonite grout on November 13, 2009. On November 16, 2009, a physical tag
revealed that the cement top was located at an approximate depth of 1,057 ft bls. That same day
RDC pumped 44 sacks of the cement and 4% bentonite grout. On November 17, 2009, a
physical tag revealed that the cement top was located at an approximate depth of 953 ft bls,
Temperature logging, which is discussed further in Section 3.0, was performed on November 17,
2009 to confirm the top of the cement grout.

2.9. Open Hole Interval

Following installation of the nominal 8-inch diameter final casing, an 8-inch borehole was
advanced to a depth of approximately 2,140 ft bls between September 5 and 21, 2009 utilizing
reverse-air drilling techniques.
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2.10. Well Development

Development of the annulus between the 8-inch casing and the 14-inch casing and 14-inch
borehole was performed on September 4, 2009 following completion of the first stage of
grouting of the 8-inch casing from 1,400 to 1,250 ft bls. A bentonite mud cap, which was placed
on top of the water inside the 14-inch casing to kill the artesian flow to facilitate the installation
and grouting of the 8-inch casing, was broken apart and dissipated by allowing the well to flow
under artesian conditions for approximately 4 hours, at which point the water was clear of
bentonite mud and drill cuttings. Although the artesian flow was expected to remove the
bentonite mud from the pressure grouting, in order to verify that it had not accumulated in the
annulus atop the grout at 1,250 feet bls, RDC installed approximately 1,250 feet of tremmie pipe
inside the annulus, and then pumped it with a centrifugal pump at approximately 25 gallons per
minute for approximately 1.5 hours. The discharge water was free of visible mud and cloudiness
for the duration of the pumping period.

The artesian flow in the annulus had to be killed again for the grouting of the 8-inch casing from
1,250 to 950 ft bls after the APT at the SE-DEW was completed. After the cement top was
tremmie grouted to 953 feet bls, the mud cap was again broken apart and the development of the
annulus was completed by allowing the well to flow under artesian conditions.

Development of the 8-inch diameter open borehole interval from 1,400 to 2140 ft bls was
conducted on September 21 and 22, 2009 by air development using the drill rod for pumping and
the 8-inch casing or the borehole itself as the educator line. SE-DZMW was intermittently surged
and allowed to recover over a period of approximately ten hours at which point the discharge
water was visibly clear and free of solids.

3.0 Geophysical Logging

Geophysical logging during the construction of the SE-DZMW was performed by MV
Geophysical Surveys, Inc. (MV) of Fort Meyers Florida to determine borehole and grout
conditions to assist in well construction. The logging program included collection of geophysical
data under static conditions.  Copies of the geophysical logs are presented in Attachment E.
Table 3-1 summarizes the geophysical logging events performed at the SE-DZMW.

® 10 SE Polk Co Deep Exploratory Well Program
l’BS.g Dual Zone Monitor Well Construction
/4 May 2010



Table 3-1. Geophysical Logging Events

SOUTHEAST DUAL-ZONE MONITOR WELL

DATE 03-Aug-09 | 01-Sept-09 | 02-Sept-09 | 04-Sept-09 | 29-Sept-09 | 17-Nov-09
LOGGING RUN NUMBER 1 2 2b 3 4 6
20-inch 14-inch 14-inch . . .
14-inch 8-inch 14-inch
BOREHOLE or CASING reamed reamed reamed Borehole Borehole Borehole
hole hole hole
INTERVAL | BEGIN (FT BLS) 0 0 0 0 0 0
LOGGED END (FT BLS) 278 1399 1405 1388 2139 1403
© NATURAL GAMMA RAY X X X X
83 CALIPER X X X X
© TEMPERATURE X X
Indication Indication Indication Indication Indication
of casing of casing of casing of grout Indication of grout
COMMENTS placement | placement | placement | placement | of borehole | placement
and grout and grout and grout (cement depth (cement
volume volume volume top) top)

NOTE: FT BLS: Feet Below Land Surface

The geophysical logging series conducted on SE-DZMW consisted of six individual logging
events, herein referred to as “Runs,” that were performed during the course of well construction.

Run No. 1 consisted of running a combination gamma-ray and X-Y Caliper tool on the nominal
20-inch reamed hole between 100 and 278 ft bls in preparation for the installation of the 14-inch
diameter casing to a depth of 270 ft bls. The logs were completed on August 03, 2009. The X-Y
caliper log was used to identify borehole dimensions that may affect casing installation and
grouting, and provide the annular hole volume between the casing and reamed borehole. The X-
Y caliper log also confirmed the depth of the 20-inch casing at 100 ft bls.

Run No. 2 and 2b consisted of running a combination gamma-ray and X-Y Caliper tool on the
nominal 14-inch reamed hole between 270 and 1,405 ft bls in preparation for the installation of
the 8-inch diameter casing to a depth of 1,400 ft bls. The logs were completed on September 1
and 2, 2009. The X-Y caliper logs were used to identify borehole dimensions that may affect
casing installation and grouting, and provide the annular hole volume between the 14-inch casing
and the nominal 20-inch reamed borehole. Run No.2 showed that the diameter of the borehole
narrowed to approximately 11-inches near the bottom of the borehole so RDC went back in and
reamed the borehole again. Run No.2a showed that the borehole diameter had been increased to
an acceptable diameter. The X-Y caliper log also confirmed the depth of the 14-inch casing at
270 ft bls.

Run No. 3 consisted of running a temperature tool inside the 8-inch casing following the
pressure grouting on Sept 3, 2009 to assist in verifying grout placement in the annulus between
the casing and the nominal 14-inch borehole. The temperature log indicated a top of cement at
1,275 ft bls, which was 25 ft below the physical grout tag of 1,250 ft bls.

Run No. 4 consisted of running a combination gamma-ray and X-Y Caliper tool on the
completed well to identify borehole dimensions and confirm the depths of the 8-inch casing and
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open borehole. The logs were completed on August 03, 2009 and showed that the 8-inch casing
depth is 1,400 ft bls and the total depth of the well is 2,139 ft bls.

Run No. 6 consisted of running a temperature tool inside the 8-inch casing following the last
tremmie grouting on November 16, 2009 to assist in verifying grout placement in the annulus
between the casing and the nominal 24-inch borehole. The temperature log indicated a top of
cement at 953 ft bls, which was the same as the physical grout tag.

4.0 Wellhead Completion and Surveying
41, Wellhead Completion

The wellhead of SE-DZMW was completed by cutting the 8-inch diameter steel casing to a
height of approximately 3.4 feet above land surface (als) and the 14-inch diameter steel casing to
a height of approximately 2.6 feet als. A 12-inch diameter flat-face, hub type flange was welded
to the 8-inch casing, which was capped with 1/4-inch thick steel plate with two 1 1/4-inch
threaded ports with plugs installed near the center of the plate to allow access to the well for
monitoring water levels of the uppermost permeable zone of the Lower Floridan aquifer. The
steel plate was secured to the flange with a gasket, steel bolts and nuts.

A 1/4-inch thick steel “O-ring” plate was welded to the top of the 14-inch casing and the side of
the 8-inch casing. Two 1 1/4-inch threaded ports with plugs were installed on the north side of
the steel plate to allow access to the annular space between the two casings for monitoring water
levels of the Avon Park permeable zone.

Both casings, flange, plates, nuts and bolts were coated with a black epoxy to inhibit rust. A
square cement pad approximately three feet in diameter and 4-inches thick was poured around
the 14-inch casing. Four protective 4-inch diameter steel poles (bollards) filled with concrete,
were installed at the corners of the pad to a depth of 2 feet below land surface and extending to 3
feet above land surface. The casings and bollards were coated with the black epoxy. The Well
Completion Report is included in Attachment F. A photograph of the completed wellhead is
included in Attachment B.

On February 4, 2010, PBS&J installed Solinst Levelogger Gold Model 3001 water level
transducers and recorders in SE-DZMW. The Leveloggers were programmed to record water
levels every hour on the hour. Additional information on the Leveloggers and installation setups
is provided in Table 4-1.
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Table 4-1 SE-DZMW Levelogger Data

Water Installed
. . Serial Depth Communication
Casing LELTE F#:r:'tu:t(';t))n Number Below Type
g Plate (ft)

. Direct Read
8-inch F30 29.5 1037308 25 ft Cable
14-inch F60 62.3 1026355 | 251t Direct Read

Cable
4.2. Surveying

SE-DZMW was surveyed in on February 23, 2010, by a registered professional Florida land
surveyor, Accuright Surveys of Orlando, Inc. The survey data shows the land surface, well head,
and measuring point elevations referenced to the National Geodetic Vertical Datum of 1929
(NGVD), as well as the location of the well based on latitude and longitude on the state plane
coordinate system. The Survey Report is included in Attachment G. The results of the survey
are listed in Table 4.2 below.

Table 4-2 SE-DZMW Survey Data

Part A — Elevation Data in Feet above NGVD

. Top of Flange Top of 11/4-
Casing Land Surface Top of Pad or Plate inch ports
8-inch 80.12 80.20
14-inch 767 2 79.24 79.30
Part B — Location Data
NORTHING, FL W EASTING, FL W LATITUDE LONGITUDE
1248437.70 840910.33 27.7670341 -81.4287179
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Attachment A - Well Construction Permit

SE Polk Co Deep Exploratory Well Program
Dual Zone Monitor Well Construction
May 2010



p7/26/ 2093 26:42 4877428613

OSCEOLA CHD PAGE  61/82

(563) 7y9-310¢ Ut

_ 7707
STATE OF FLORIDA PERMIT APPLICATION TO CONSTRUCT, emitNe. NG-37- 0790
REPAIR, MODIFY, OR ABANDON A WELL Florida Unicua L.

0 Seinhwest TS FOSM YYET BE FILLED QUT COVPLETELY, Perm BRpuiations Required {566 attacted)

] Northwest

; The water wall sontratior Is reepanaiy: for compisiing (N
‘?& g&ﬁ&i:&? farm ared forwmading the petmil 1o the & propriste dategsisd
[ Suwannec River counly whars Appicatle,
CHECK BO FOR APPROPRINTE DISTREIT. ADINEES OM RAGK OF PERMIT FORM,

HEREm

}Fm ¢ [Tl oo 1r orte B RISPROS
{uofalra onzony

i

o 1otk County 5(900 é"{?ﬂ C[ou&r_Lgt

" Swnes, Lignt Nae of Bty ?ﬁx;x;mam

20 . e ol

) L
Well Location - Addiees, R Nnmsor bor, Gy

 Deilling Co. Tae. 3206 R -7§Y- 300

a
Weti Drliing Contractor LieansaNo, T Teloghone No.

Z{;{Eﬁs Box (098 s mm«rmmamﬁm 21
{indicate Wt on Chart)

CLZL?: sij 33%25: — s s 2] Range 27 __
& an [k, ! : [ o |
Eawty

Subdivision Namae Lot ook Unil

7. Number of proposad walis __L_ neck the une of wisll: (5o bedk of porat Soe EdMons chokes)
imigation typs)  PublicWater Supply {type) List Other

806 Brck; Bae Dk )
Distance from septie system fi. Deweription of faciity . Estimeted sinrt of conatruction date _‘ZZZL’)Z .Q._i____

8. Applleationfor: _ X New Constructon . RepainModly  _____ Alingorment » ' r—
{Ranson for Abandonment) . )

f ¢
5, Estimated: Wali Depth L Gasing Depth____[4 OO — Sersenlstenvaltom o}
Casing Miterlal¢Elk-Stecly Gal (PVC:  Cuising Diameter Seal Materisl

10. N applicable: Proposed  From _£2 _ to 2 70 sea Mam;ﬂ_gém“
Grouting Interval  From .25__ o [HO0 SoalMateraiggat ceamant:

From L] Boa) Materisl

Domaelle  Monlor (ype) it ~Zen g, .

msgdwnlmﬂmmmmmummrmwm
Samimarin,

—

11. Talsacope Cesing oriiner . [checkone] Dismetsr .
Bik-Steol/ Galvanizad /PVC  Ofher (speciy. | hkik-@fv ﬁ

{J;’T&.r’
12. Mathod of Construction: 0 Rotary . CabeTodl  ____ Combination

Auget . . Chier {specify’} )
13, tndlente tota) No.of wells onrslte ____. . iiet number of unussd walls on it

14, 1n thia wall or w1y other wall or witer willdraws? on the owner's contigusus property covernd . .
undst & Conaumptive/Water Use Permit (CUPAWUR) or CUPAVUP Applicstion? X No __ Vs LR &30
(i yos, complete the foiowing  CUPANUP No.
District welt 1.0, Ne. ‘
Lailuda ‘Longituce
Dat cbirinect from GPS ___ermap ., of survey . {mep datm NADZZ___ NADBI_.J

15, thn tkﬂw‘ﬁlcompiy-ﬂhm of T &), Flortida Asmeriskn] Ieﬂﬁﬂnﬂ % ot of 2 ,MMWM orureie, and | mﬂ
* M':”m F :a;%"m!nm&mnmwﬁh ey mﬁ ;cwmm hoi mmm“mmﬂ;"aﬂ
SRENINGS . W 1, WWBW e of
mmm‘smfsm i oA ax g(k%ntm:.%mm ® mm«
!mmlmsagxmml -1 ~

b5 e,

Agprova) Granted By: o o lssio Dite: Lo/ 0BT 4 _
Ownar Number: Foo Racsived: §__/5 (= Feénlpt No ﬂ;"‘”,;z':"’;Zf Chock Nov

THIS PERMIT NOT VALID UNTIL PROPERLY SIGNED BY AN AUTHORIZED OFFICER OR REPRESENTATIVE OF THE WMDL T SHALL BE AVAILABLE AT THE
WELL SITE DURING ALL DRILLING OPERATIONS. Thia permifl s valld for B¢ deys fiam dele of Issus.

WHTE:  ORIBINAL PTLE
YELLOW: ODRRLIMG CONTTIALTOR
BRAWMG FOAM 405-2-1 REV. Y/BG - PINK:  OWNER

Yoo Sl FRY- 310




Attachment B — Photographic Log

SE Polk Co Deep Exploratory Well Program
Dual Zone Monitor Well Construction
May 2010
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Attachment C - Lithologic Log

SE Polk Co Deep Exploratory Well Program
Dual Zone Monitor Well Construction
May 2010



PBS} LITHOLOGIC LOG
Location: SEDEW Site, Polk County, FL
Owner: Polk County Ultilities POLK COUNTY SEDEW
Da.te.Drilled: Dual Zone
Drilling Method: .
Drilling Contractor: Rowe Drilling, Inc. Monitor Well
Sampling Method: Grab samples from drill cuttings
DEPTH
INTERVAL DESCRIPTION BY
(ft)
FROM | TO
0 10 | SAND, medium grained, quartz, colorless; much organics. MR
10 20 | SAND, medium to fine grained, quartz, colorless to tan. MR
20 30 | SAME AS ABOVE MR
SAME AS ABOVE; with some organic material, soft, sticky,
30 40 MR
black/brown.
40 50 | SAME AS ABOVE MR
50 60 | SAND, medium to fine grained, quartz, colorless to buff. MR
60 70 | SAME AS ABOVE; some grains are large and rounded. MR
70 80 | SAME AS ABOVE; trace phosphate grains. MR
80 90 |SAME AS ABOVE MR
CLAY; sandy, soft, phosphate, gray/green; some phosphate
90 100 MR
nodules; trace shell fragments.
100 110 | SAME AS ABOVE; more phosphate nodules. MR
110 120 | SAME AS ABOVE; more shell fragments. MR
CLAY, moderately firm, silty, phosphatic, green; some shell
120 130 MR
fragments; some phosphate nodules.
130 140 | SAME AS ABOVE MR
LIMESTONE, moderately hard, phosphate, dark gray; much
140 150 | shell fragments; some medium grained sand; trace phosphate MR
nodules.
CLAY, silty, sandy, moderately loose, gray/green; much shell
150 160 MR
fragments; trace phosphate nodules.
160 170 | LIMESTONE, hard, phosphate, gray; some phosphate nodules | MR
SAME AS ABOVE; much shell fragments; some medium
170 180 : MR
grained sand; trace phosphate nodules.
180 190 LIMESTONE, moderately hard, micritic, light gray and MR
phosphatic; some shell fragments; trace phosphate nodules.
190 200 | SAME AS ABOVE MR
200 210 LIMESTONE, moderately hard, micritic, light gray and MR
phosphatic; some shell fragments; trace medium grained sand.
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210 220 | SAME AS ABOVE MR

220 230 | SAME AS ABOVE MR

230 240 | SAME AS ABOVE MR
CLAY, unconsolidated, phosphatic, light gray; much

240 250 | phosphate nodules and grains, some shell fragments, some MR
Limestone, pelloid, friable, phosphatic, buff.
LIMESTONE, moderately friable, tan; trace shell fragments

250 260 | (Foraminifera); trace Limestone, fine texture, micritic, hard, MR
buff; trace calcareous sandstone, light gray.

260 270 | SAME AS ABOVE; more shell fragements MR

270 730 LIMESTONE, friable, fossiliferous, chalky, light tan; much MR
shell fragments (Foraminifera) and mollusk shell fragments.

280 290 | SAME AS ABOVE MR

290 300 | SAME AS ABOVE with Echinoids. MR

300 310 | SAME AS ABOVE MR

310 320 LIMESTONE, fossiliferqus, extremely friable, buff to white, MR
abundant shell casts (Echinoid, Foraminifera, Mollusk).

320 330 | SAME AS ABOVE MR

330 340 | SAME AS ABOVE MR

340 350 | SAME AS ABOVE MR

350 360 | SAME AS ABOVE MR
LIMESTONE, extremely friable, chalky, buff; much shell

360 370 .. ) MR
fragments (Foraminifera, Foraminifera)

370 330 SAME AS ABOVE; with trace of Limestone, moderately MR
hard, gray.

380 400 | SAME AS ABOVE MR

400 410 | SAME AS ABOVE MR

410 420 LIMESTONE, fossiliferous, extremely friable, chalky, buff, MR
abundant shell casts; some Limestone, moderately hard, gray.

420 430 LIMESTONE, moderately hard, coarse texture, phosphatic, MR
light tan to gray; trace shell fragments

430 440 | SAME AS ABOVE MR
LIMESTONE, moderately friable, coarse texture,

440 450 fossiliferous, light tan; some shell fragments MR

450 460 | SAME AS ABOVE; Limestone has phosphate grains in matrix | MR
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460 470 LIMESTONE, moderately hard, coarse texture, phosphatic, MR
light tan to gray; trace shell fragments
LIMESTONE, hard, micritic, fossiliferous, tan; some

470 480 | crystallized Echinoid fossils (also Foraminifera and Nautloid MR
fragments)
LIMESTONE, moderately friable, medium textured,

430 490 fossiliferous, buff; some shell fragments MR

490 500 | SAME AS ABOVE MR

500 510 SAME AS ABOVE, more crystallized echinoid fragments; MR
trace Limestone, moderately friable, light gray

510 520 LIMESTONE, micritic, -hard, medium textured, buff; some MR
shell fragments, crystallized

520 530 | SAME AS ABOVE MR

530 540 LIMESTONE, friable, gritty, fossiliferous, buff; some shell MR
fragments

540 550 | SAME AS ABOVE; less crystallized shell fragments MR

550 560 | SAME AS ABOVE MR
SAME AS ABOVE; trace very firm, dry, gritty

560 >70 clay(weathered Limestone), buff MR

570 580 | SAME AS ABOVE MR

580 590 | SAME AS ABOVE MR

590 600 | SAME AS ABOVE; more shell castings MR

600 610 | SAME AS ABOVE MR
LIMESTONE, gritty/granular, [wackestone to grainstone],

610 620 | fine to medium grained, moderately friable, buff; trace shell MR
fragments

620 630 LIMESTONE, micritic, fine grained, fossiliferous, moderately MR
friable, buff; some shell fragments (Foraminifera)

630 640 LIMESTONE, micritic, fine grained, moderately friable, buff; MR
some shell fragments; trace forams
LIMESTONE, micritic, fine to medium grained, fossiliferous,

640 650 | friable to moderately friable, buff; trace shell fragments and MR
echinoid and shell casts interbed with calcite.

650 660 SAME AS ABOVE, except no shell casts or calcite; less MR
Foraminifera and shell fragments
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LIMESTONE, fossiliferous, fine to medium grained,

660 670 | moderately friable to moderately hard, light grayish-buff; trace | MR
shell fragments

670 680 | SAME AS ABOVE MR

680 690 | SAME AS ABOVE MR

690 700 | SAME AS ABOVE; more shell fragments (Foraminifera) MR

700 710 | SAME AS ABOVE MR

710 720 | LIMESTONE, hard, fossiliferous, tan; some shell fragments MR

790 730 LIMESTONE, moderately hard, gritty, fossiliferous, tan; some MR
shell fragments

730 740 | SAME AS ABOVE MR

740 750 | SAME AS ABOVE; more shell fragments MR
DOLOMITIC LIMESTONE, micritic, some vugs, light tan;

750 760 | some Limestone, friable, fossiliferous, pelloid, buff; some MR
shell fragments (forams, Echinoids)
LIMESTONE, micritic, fine grained, moderately friable to

760 770 moderately hard, light grayish-buff; some Limestone, MR
weathered, clayey, moderately soft, light grayish-buff; trace
shell fragments
LIMESTONE, micritic, fossiliferous, fine grained, moderately

770 780 | friable to moderately hard, buff to light tan; trace shell MR
fragments

780 790 | SAME AS ABOVE MR
LIMESTONE, dolomitic, fine grained, moderately hard to

790 800 | hard, light tan; some Limestone, fossiliferous, fine grained, MR
moderately friable to moderately hard, buff

200 210 LIMESTONE, micritic, gritty, moderately friable to MR
moderately hard, buff; trace shell fragments.

210 320 SAME AS ABOVE, trace Limestone, dolomitic, fine grained, MR
hard, light tan

220 230 LIMESTONE, micritic, fine to medium grained, moderately MR
friable to moderately hard, light tanish-brown to light gray

230 240 LIMESTONE, micritic, fine grained, moderately friable, buff MR
to light tan
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LIMESTONE, micritic, fine grained, moderately friable to

840 850 | moderately hard, buff to light tan; some Limestone, weathered, | MR
clayey, moderately soft, light tan; some shell fragments

250 360 LIMESTONE, micritic, fine grained, moderately friable to MR
moderately hard, buff
LIMESTONE, dolomitic, slightly vuggy, fine grained, hard,

860 870 | light tan; some Limestone, micritic, fine grained, moderately MR
hard, buff; trace shell fragments
LIMESTONE, micritic, fine to medium grained, moderately
friable to moderately hard, buff to light tan; some Limestone,

870 880 | fine grained, hard, angular fractures, gray; trace Limestone, MR
dolomitic, sucrosic texture, moderately hard, yellowish-tan;
trace shell fragments
LIMESTONE, micritic, fine to medium grained, moderately

230 290 hard, buff to light tan; trace Limestone, fine grained, hard, MR
light gray; trace Limestone, dolomitic, fine grained, hard,
angular fractures, light brownish-tan
DOLOMITE, fine grained, very hard, brown; some Limestone,

890 900 | micritic, fine grained, moderately friable, buff; trace shell MR
fragments
DOLOMITE, fine grained, very hard, crystalline, brown; trace

900 910 | shell fragments (foram); trace Limestone, micritic, friable, MR
white; trace green clay, dry, sandy
DOLOMITE, fine grained, very hard, crystalline, brown; trace

910 920 | shell fragments (foram); some Limestone, micritic MR
(dolomitized), tan
LIMESTONE, micritic, dolomitic, fine grained, no visible

920 930 | porosity, hard, light tanish-brown; trace Limestone, micritic, MR
moderately hard, buff

930 940 SAME AS ABOVE; trace dolomite, fine grained, very hard, MR
angular fractures, light brown
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LIMESTONE, dolomitic, fine grained, no visible porosity,
angular fractures, very hard, light tanish-gray to light gray;

940 950 | trace Limestone, dolomitic, sucrosic texture, fine to medium MR
grained, slightly vuggy, moderately hard, tan; trace Limestone,
micritic, moderately friable to moderately hard, buff
LIMESTONE, dolomitic, fine to medium grained, sucrosic

950 960 | texture, slightly vuggy, hard, tan; trace Limestone, micritic, MR
fine grained, hard, buff

960 970 | SAME AS ABOVE MR
LIMESTONE, dolomitic, fine grained, very hard, tan; some

970 930 Limestone, dolomitic, fine to medium grained, sucrosic MR
texture, moderately hard tan; trace Limestone, micritic,
moderately friable, buff
LIMESTONE, dolomitic, fine grained, no visible porosity,
hard, angular fractures, light tan to tan; some shell fragments

980 990 | (Foraminiferas); trace Limestone, dolomitic, medium grained, | MR
slightly vuggy, sucrosic texture, moderately hard, light brown;
trace Limestone, micritic, friable to moderately friable, buff
LIMESTONE, dolomitic, slightly vuggy, hard, light tan to
light tanish-brown; some Limestone, dolomitic, sucrosic

990 1000 | texture, fine to medium grained, moderately friable, light MR
brown; trace Limestone, micritic, fossiliferous, chalky,
moderately friable to moderately hard, buff

1000 | 1010 | SAME AS ABOVE MR

1010 | 1020 | SAME AS ABOVE MR
DOLOMITIC LIMESTONE, hard, crystalline, buff, vuggy;

1020 | 1030 . ) MR
some, micritic limestone, moderately hard, light tan

1030 | 1040 | SAME AS ABOVE, less dolomitic limestone MR

1040 | 1050 DOLOSTONE, hard, microcrystalline, tan; trace, dolomitic MR
limestone, hard, tan, vugs

1050 | 1060 DOLOTIMITE, hard, microcrystalline, tan; trace limestone, MR
hard, tan

1060 | 1070 DOLOSTONE, hqrd, microcrystalline, tan; trace, limestone, MR
hard, crystalline, light tan

1070 | 1080 | SAME AS ABOVE MR
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1080 | 1090 | SAME AS ABOVE MR

1090 | 1100 | SAME AS ABOVE MR

1100 | 1110 DOLOSTONE, moderately hard, crystalline, slightly vuggy, MR
light brown; trace limestone, micritic, moderately hard, buff

1110 | 1120 | SAME AS ABOVE, dolostone is harder and tan MR

1120 | 1130 | SAME AS ABOVE MR

1130 | 1140 | SAME AS ABOVE MR
DOLOSTONE, moderately hard, sucrosic texture, fine to

1140 | 1150 | medium grained, vuggy, light brown; trace limestone, MR
dolomitic, hard, fine grained

1150 | 1160 | SAME AS ABOVE MR

1160 | 1170 | SAME AS ABOVE MR

1170 | 1180 DOLOSTONE, clastic, crystal'linfe,. hard, brown; trace MR
limestone, moderately hard, micritic, gray

1180 | 1190 DOLOSTQNE, hard, crystalline, light brown; some limestone, MR
hard, micritic, gray

1190 | 1200 | SAME AS ABOVE, more limestone MR

1200 | 1210 DOLOSTONE, moderately hard, vuggy, brown; some MR
dolomitic limestone, moderately friable, fossiliferous, light tan

1210 | 1220 LIMESTONE, micritic, moderately hard, fine grained, buff; MR
trace dolostone, hard, brown

1220 | 1230 tlInMESTONE, micritic, moderately hard, fine grained, light MR
LIMESTONE, micritic, hard, fine grained, gray; some

1230 | 1240 | limestone, fossiliferous, moderately hard, tan; trace dolostone, | MR
hard, brown

1240 | 1250 | SAME AS ABOVE MR
LIMESTONE, micritic, fine grained, chalky, moderately hard,

1250 | 1260 | buff to light tan; trace limestone, dolostone, vuggy, fine MR
grained, hard, dark tan with gray banding

1260 | 1270 LIMESTONE, rpicritic, fine grained, moderately hard, chalky, MR
light tan; some limestone, moderately hard, tan

1270 | 1280 | SAME AS ABOVE MR

1280 | 1290 LIMESTONE, m@c.ritic, fine grained, chalky, hard, buff; some MR
limestone, dolomitic, hard, dark tan
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1290 | 1300 | SAME AS ABOVE MR

1300 | 1310 | SAME AS ABOVE MR

1310 | 1320 | SAME AS ABOVE MR

1320 | 1330 | SAME AS ABOVE MR

1330 | 1340 | SAME AS ABOVE MR

1340 | 1350 LIMESTONE, qus111ferous, -moderately friable, light tan; trace MR
limestone, micritic, friable, light tan
LIMESTONE, micritic, fossiliferous, hard, tan; some

1350 | 1360 limestone, friable, fine grained, fossiliferous, buff MR

1360 | 1370 LIMESTONE, mlc':rltlc, vuggy, moderately friable to MR
moderately hard, light tan
DOLOSTONE, crystalline, sucrosic, hard, brown; some

1370 | 1330 limestone, friable, fossiliferous, buff MR

1380 | 1390 | SAME AS ABOVE MR

1390 | 1400 | SAME AS ABOVE; more limestone MR

1400 | 1410 LIMESTONE, micritic, fine grained, moderately hard, light MR
tan; trace limestone, dolomitic, fine grained, hard, light brown

1410 | 1420 {_;IHMESTONE, micritic, fine grained, moderately hard, light MR

1420 | 1430 | SAME AS ABOVE MR

1430 | 1440 DOLOMITIC LIMESTONE, micritic, hard, buff; some MR
limestone, fossiliferous, chalky, moderately friable, white

1440 | 1450 DOLQMITE, hard, cry.sta.ll.me, hard, dar.k' brown; some MR
dolomitic limestone, micritic, hard, fossiliferous, tan

1450 | 1460 DOLOSTONE, crystalline, slightly vuggy, hard, brown; trace MR
limestone, dolomitic, moderately hard, fossiliferous, light tan

1460 | 1470 | SAME AS ABOVE MR

1470 | 1480 | SAME AS ABOVE MR

1480 | 1490 | SAME AS ABOVE MR

1490 | 1500 LIMESTONE, ml(.:I'ltIC, chalky, moderately hard, buff; some MR
dolostone, crystalline, vuggy, hard, brown

1500 | 1510 | SAME AS ABOVE MR
DOLOMITIC LIMESTONE, hard, light brown; some

1510 | 1520 | limestone, fossiliferous, hard, tan; trace limestone, micritic, MR
hard, tan
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1520 | 1530 | SAME AS ABOVE MR

1530 | 1540 | SAME AS ABOVE,; trace limestone, friable, chalky, white MR

1540 | 1550 | SAME AS ABOVE MR
DOLOSTONE, crystalline, fine grained, hard, light brown to

1550 | 1560 . .. MR
brown; trace limestone, dolomitic, vuggy, moderately hard, tan

1560 | 1570 | SAME AS ABOVE MR

1570 | 1580 | SAME AS ABOVE MR
DOLOMITE, crystalline, clastic, fine grained, hard, brown;

1580 | 1590 some Limestone, micritic, moderately hard, light brown MR

1590 | 1600 | SAME AS ABOVE MR

1600 | 1610 | SAME AS ABOVE MR

1610 | 1620 | SAME AS ABOVE; less limestone MR

1620 | 1630 | SAME AS ABOVE MR

1630 | 1640 LIMESTONE, mif:ritic, granular texture, , moderately friable, MR
gray; some dolomite, hard, tan

1640 | 1650 | SAME AS ABOVE MR

1650 | 1660 | LIMESTONE, micritic, hard, tan; trace dolomite, hard, tan MR

1660 | 1670 | SAME AS ABOVE MR

1670 | 1680 | SAME AS ABOVE MR

1680 | 1690 | SAME AS ABOVE; more dolomite MR

1690 | 1700 | SAME AS ABOVE MR

1700 | 1710 DOLOMITIC LIMESTONE, crystalline, hard, brown; trace MR
limestone, micritic, chalky, moderately friable, light tan

1710 | 1720 DOLOMITIC LIMESTONE, course, vuggy, hard, light MR
brown; some dolostone, crystalline, hard, dark brown

1720 | 1730 | SAME AS ABOVE MR
DOLOMITIC LIMESTONE, hard, light brown; some

1730 1 1740 limestone, dolomitic, fossiliferous, hard, light tan MR

1740 | 1750 DQLQMITIC LIMESTONE, hard, gray; some limestone, MR
micritic, friable, tan;

1750 | 1760 | LIMESTONE, micritic, fine grained, hard, tan MR

1760 | 1770 | SAME AS ABOVE MR

1770 | 1780 | SAME AS ABOVE MR

1780 | 1790 | SAME AS ABOVE MR

1790 | 1800 | DOLOSTONE, crystalline, hard, gray-brown MR
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1800 | 1810 | SAME AS ABOVE MR

1810 | 1820 | SAME AS ABOVE; some dolomitic limestone MR

1820 | 1830 | SAME AS ABOVE MR

1830 | 1840 | SAME AS ABOVE MR

1840 | 1850 DOLOMITE, moderately hard, tan; trace quartz, crystalline, MR
hard, white

1850 | 1860 | DOLOMITE, hard, tan; some quartz, crystalline, hard, white MR
DOLOMITIC LIMESTONE , hard, light brown; trace

1860 | 1870 |limestone, vuggy, hard, light tan; trace limestone, micritic, fine | MR
grained, hard, buff; trace quartz, crystalline, hard, white

1870 | 1380 DOLOMITE, fine gr.ained, moderately hard, tan; trace quartz, MR
crystalline, hard, white

1880 | 1890 | SAME AS ABOVE MR
DOLOMITIC LIMESTONE, hard, light tan to dark tan; some

1890 | 1900 | limestone, hard, tan; trace limestone, micritic, hard, buff; trace | MR
quartz, crystalline, hard, white

1900 | 1910 | SAME AS ABOVE; trace limestone, weathered, soft, white MR
QUARTZ, crystalline, hard, white; some limestone, dolomitic,

1910 | 1920 | fine grained, moderately hard, tan; some dolomitic limestone MR
banded with gypsum; trace gypsum, soft, white
LIMESTONE, micritic, fossiliferous, chalky, moderately

1920 | 1930 | friable, white; some limestone, dolomitic, moderately hard, MR
light tan; trace dolostone, hard, gray; trace gypsum

1930 | 1940 | SAME AS ABOVE MR

1940 | 1950 | SAME AS ABOVE MR

1950 | 1960 | SAME AS ABOVE MR
LIMESTONE, micritic, gritty, friable with black specks, light

1960 | 1970 | tan; some gypsum, soft, white; trace limestone, dolomitic, MR
moderately hard, light brown
LIMESTONE, micritic, fossiliferous, fine to medium grained,

1970 | 1980 | moderately friable, light tan with gray specs; trace quartz, MR
crystalline, white hard
DOLOMITIC LIMESTONE, hard to light brown; trace

1980 | 1990 | limestone, micritic, friable, tan; some quartz, crystalline, hard, | MR
white
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1990 | 2000 | SAME AS ABOVE MR

2000 | 2010 | SAME AS ABOVE MR

2010 | 2000 LIMESTONE, mIC'rltIC, moderately friable, light gray; trace MR
limestone, fine grained, moderately hard, gray
LIMESTONE, micritic, fine grained, moderately friable to

2020 | 2030 | moderately hard, light gray to light tan; some limestone, MR
vuggy, moderately hard, tan
LIMESTONE, micritic, very friable, light tan; abundant shell

2030 | 2040 | fragments (Foraminifera), light gray to buff to tan; trace MR
dolostone, crystalline, hard, brown

2040 | 2050 | SAME AS ABOVE MR

2050 | 2060 | SAME AS ABOVE MR

2060 | 2070 | SAME AS ABOVE MR
SAME AS ABOVE; trace limestone, micritic, moderately

2070 | 2080 hard, buff to light tan; less shell fragments MR

2080 | 2090 ;;\}/EESTONE, friable, light tan; some limestone, hard, light MR

2090 | 2100 LIMESTONE, moderately friable, tan; trace limestone, hard, MR
light gray

2100 | 2110 LIMESTONE, friable, light tan; trace limestone moderately MR
hard, light tan
LIMESTONE, micritic, friable to moderately friable, buff to

2110 | 2120 | light tan; trace limestone, fine grained, moderately hard, light MR
tan to tan

2120 | 2130 | SAMEAS ABOVE MR

2130 | 2140 | SAME AS ABOVE MR
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SUBMITTAL FORM

Owner: Polk County
2470 Clower Lane
Bartow, FL 33830 Project: Southeast Polk County Deep Exploratory Well
Contractor: Rowe Drilling Company, Inc.
PO Box 1098 FOR ENGINEER USE ONLY
Polk City, FL 33868 DATE RECEIVED
DATE RETURNED
Owner's Contractor's
Project No.: 08-045 Submittal No.: 28
Contractor's Resubmittal Yes No X
Project No.: 09-468
ITEM NO. VENDOR DESCRIPTION ENGINEER'S
NO COPIES ACTION
1 5 Bartow Steel 207, 14” and 8” Casing Mill Certs

ACTION CODE (As defined in the General Conditions)

A
AN
AR
R

NO EXCEPTION TAKEN
FURNISH AS CORRECTED
REVISE AND RESUBMIT
REJECTED

SUBMITTED BY: ‘Jbiékh f&%

Contracior

DATE: July 15, 2009

ENGINEERS COMMENTS:
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Attachment E — Geophysical Logs

SE Polk Co Deep Exploratory Well Program
Dual Zone Monitor Well Construction
May 2010



Attachment F — Well Completion Report

SE Polk Co Deep Exploratory Well Program
Dual Zone Monitor Well Construction
May 2010



WELL COMPLETION REPORT {Please complete in biack ink or type.)

OWNER'S NAME:

?ca\‘k C_S-z %GQ;;

PERIAT #: O curmure (140 oioe: i) -
Indicate the freraber of wels driled/abandaned for s raport L COMPLETICH DATE QUZ2LI0R . Florda UniqustDo
indicat the number of wells permitted but not driiediahandoned that ars being ;ﬁ 5 ggni
anceiied: i \
: { 1Public Supply [ livigeion | ]Domestic PQMmh‘af
WATER WELL CONIRACT [ Jinjection] }Othar
SIGNATURE License #gw__ DRIL METHOD:
Lceriity that e faforiation provided i this repont is acclirate and bue, K rotary [ iCableTooi { ]Comblnation
Grout No. of Bags From (&) Y { ] et [ ]Auger [Oher
NeatCement | (27 &) jHod Massured Static Water Lovel: _____ Memsored Pumpig Water Level
Hentonile: Aer _ Howsat___ GPM Messuring Pl mesebnll .
Whichis 8] [abovs | | batow land sotface
fhar) Coghgy { |WackSieed | |Gavelred [ IWVD [ 1Ohen_ L
WELL LOCATION: County ____ ¥ &\ a(lopm Hola Depth DRILL CUTTINGS LOG
.t 114 of Seption 2 { [5enen i) Exatviie cutiings every 20 %, or at
Lattde: 2.1 .76 Y5 344 ngﬂude gi 32‘2‘?\7‘@ foemsation changes, Note tavites,
Casing Diemeter From o deplh fo producing zones.
DATE STAMP Sketch of wl focaion on property sed Dopth () Colr | Gran S | Ty of Mkl
Digmeter:_ 240"
?rmrwﬂ,.___
To__ (8%
Diamater l‘*"
Offictat tse Only Tf.ﬂ_.__.
CHEMICAE ANALYSES WHEN REQUIRED .
o ____ppm Suflate __ pom Urer[ Jor
Chiorides: ____ppm TDS___mof) m"’”‘gg“i z"
M Give distances from W“ﬁ funk aad house, or From: Q
[ jlabTest [ ]Fisid TestKit othar falprence points Tor_ 1o 6l
Pummp Type
}Cenfrifugal [ lJet | }Submersile [ ]Tubine
Horsepower: Capaclty: GPLE
Pump Depth: it ntske Depth: f. -
 Drifler's Nama fpist or type): Voawa | G\gt'

FORM LEG-R.005.00(10/05)

i,

A s e

SRR

B e A A g A



Attachment G — Survey Report

SE Polk Co Deep Exploratory Well Program
Dual Zone Monitor Well Construction
May 2010



i ?
H

: Special Purpose Survey | :
WELL SITES IN SECTION 20, TOWNSHIB 31 SOUTH, RANGE 29 EAST, POLK COUNTY, FLORIDA

i {
T Well | Northing, FL | Easting, FL
PTNO: Name | WestZone) . WestZone) | LATITUDE LONGITUDE
100 GEDEW | 124843584 | B41108.32 | 277570050 -81.4281028 :
103 SEUFA | 124843586 84100972 | 277870277 | -81.4284108 !
104 [ SED2 4A[ 1248437.70 | 840910.33 | 27.76703471 & <B4 4287179
105 [ SED24B| 1248437.70 | 84097033 | 277670341 814287170 |
106 | SAMWI ¢ 1048516 57 | 841060 84 277672489 | 814285130
! ELEVATIONS NGVD 1928 .
! Menitoring | Monitoring
Wall - Topof  TopofBotiom! TopofTop | Points 1 & 2 | Point South | Top of Ball
Mame | Landsurface | Concrete Flange Flange | Top of Fitting' Top of Fitting Valve
SEDEW 7748 1 7801 §1.12 81.23 81.29
SELUFA | 78.81 77.36 7882 1 8002 80.08 80.92 80.63
SED2 4A 76.71 77.24 % 79.24 79.3
SEDZ 4B 76.89 77.19 8005 ©  Boi2 80.2
- SAMW1 76.43 7683 79.68
Notes: ) |
1.Horizontal and vertical datums based on GRS Network |-Nat Reference Frame provided by Lengemann of Florida
2. The purpose of this survay is 1o show the location of well points in Section 20, Township 31 South, Range 29
East Polk County, Florida, in terms of ceordinate data on a spreadshest,
3. Field Date: February 23, 2010 ;
] !
) Accuright Surveys of Oranda, inc.
LB 4475 7
. vy Ay Ty 2012 E. Robinson St
L4 i P st gl _ Criando, Florida 32803
Frank A, Raymond, ill, P&M 6325 Tel 4o7~39?»aa14, Fax. 407-897-3777
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