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TECHNICAL MEMORANDUM
Date: May 4, 2010
To: Robert Beltran, P.E., Hydrosolutions/URS \.\\\\\“y‘{{”g%f %,
Polk County Utilities Q‘\‘ cENs R
N MRS
S, LR S
From: Kevin Dorsey, P.G., PBS&J %
Michelle Regon, PBS&J z':-}?ﬂ‘é‘ [(E\g ey \\\‘%\
: : 7, Sionia G
RE: Southeast Polk County Deep Exploratory Well PrOJect %,”/// m"“\\\

Frostproof, Florida
Surficial Aquifer Monitor Well SE-SA-MW1 Constructlon

1.0 INTRODUCTION
1.1. 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 there
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-MWI1, 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
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aquifer during the APTs. This report summarizes the construction and testing of the shallow
monitor well, herein referred to as SE-SA-MW 1.

Technical specifications on the construction of SE-SA-MW1 were prepared by PBS&J and
submitted to Polk County Ultilities for incorporation into contract bid documents used in
soliciting construction bids from licensed drilling contractors. SE-SA-MW1 was to be
constructed in conjunction with and in close proximity to the UFA and LFA exploratory wells
for the primary purpose of monitoring the water table in the surficial aquifer during APTs. In
addition, the well was used as a source of water for the construction of the exploratory wells.

The contract for the construction and testing of SE-SA-MW1 was awarded to Rowe Drilling
Company, Inc. (RDC) of Polk City, Florida and a Notice to Proceed was issued on September 3,
2008. RDC initiated drilling operations at SE-SA-MW1 on September 18, 2008 after obtaining
the required well construction permit (WCP) from the South Florida Water Management District
(SFWMD). WCP No.SF091608A, which is included as Attachment A, was issued to RDC on
September 17, 2008 authorizing the construction of a 6-inch diameter monitor well to a total
depth of 80 feet with a casing depth of 40 feet and a 40-feet screened interval.

1.2. SE-SA-MW1 Location

As depicted on Figure 1, SE-SA-MW!1 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 Ultilities. The Deep Exploratory well
site is a 10.3 acre outparcel of the X-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-SA-MW1 is
geographically located at 27° 46’ 02.10” North Latitude and 81° 25’ 42.65” West Longitude,
approximately 300 feet north of C.R 630, and 100 feet north of the midpoint between SE-UFA-
MW1, and SE-DEW.
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2.0 WELL CONSTRUCTION

Drilling during construction of SE-SA-MW1 was conducted utilizing a Marlin 6 Truck mounted
drilling rig with a top head drive system. Two drill bits were utilized including a nominal 5-inch
diameter bit for drilling of a pilot hole and a nominal 12-inch diameter drill bit to ream the pilot
hole prior to casing and screen installation. The drill rods were 3.5-inch outside diameter (O.D.)

and 20 feet in length.

Mud rotary drilling techniques, described below, were utilized in the construction of SE-SA-
MWI1. The as-built diagram for SE- SA-MW1 is provided as Figure 2. Photographs of the
drilling equipment, selected well construction activities, and the completed wellhead are

presented in Attachment B.
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Figure 2. SE-SA-MW1 As-Built Diagram
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2.1, Mud Rotary Drilling

Mud rotary drilling is used to drill through unconsolidated or poorly consolidated deposits 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 drilling operations. The mud drilling operation at the site used bentonite-drilling
mud as the drilling fluid which was mixed in temporary shallow earthen pit that was excavated
next to the drill rig.

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 allowing the formation cuttings to settle out. The drilling fluids, collected in the
last tier, are re-circulated back down the drill rod.

On September 18, 2008, RDC mud rotary drilled a nominal 5-inch pilot hole to a depth of 80 feet
below land surface (ft bls) to collect drill cutting for identifying subsurface conditions. The
formation material encountered was comprised of unconsolidated tan quartz sand as described in
the lithology log, which is included as Attachment B. On September 19, 2008, RDC reamed the
pilot hole utilizing mud-rotary drilling to a nominal 12-inch diameter in preparation for casing
and screen installation.

2.2, Casing and Well Screen Installation

Immediately following drilling of the nominal 12-inch diameter borehole, RDC installed the
casing and well screen, which consisted of 40 feet of nominal 6-inch diameter, ASTM 1785
Schedule 40 Certa-Loc PVC pipe and 40 feet of 6-inch diameter, ASTM 2685 Schedule D, 0.020
slotted screen with a 0.7-foot sump. Positioned at 0, 90, 180 degrees around the casing, steel
centralizers were placed at the bottom of the screen, then at 20-feet intervals to 20 ft bls. After
the bottom of the well screen was landed at 78.8 ft bls, the casing string was rotated by hand to
demonstrate that it was hanging free and plumb in the borehole. Following casing installation,
75 feet of 2-inch tremmie pipe was temporarily installed in the annular space between the
borehole wall and screen in preparation for installation of the filter pack.

2.3. Filter Pack Installation

RDC installed the filter pack, via 2-inch tremmie pipe using a total of 48 sacks of 6/20 course
silica sand at approximately 0.5 cubic feet per sack for a total of approximately 24 cubic feet.
The theoretical volume of the annulus from 33 to 80 ft bls is approximately 26 cubic feet. Rowe
placed the filter pack from 33 ft bls to 80 ft bls by flushing the sand through the tremmie pipe
with clean water. A bentonite seal consisting of 4 sacks of bentonite chips was placed on top of
the filter pack and allowed to hydrate before grouting the remainder of the annulus to land
surface. The bentonite seal was tagged at approximately 31 ft bls.
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2.4. Casing Grouting

Following hydration of the bentonite seal, RDC cemented the casing in place with one tremmie
grout stage. Cement grout installed during the tremmie grout stage consisted of Portland Type I
cement and 5.2 to 5.5 gallons of water per 94 pounds of cement.

The tremmie grouting was completed on September 19, 2008. Approximately, 14 sacks or
approximately 16.6 cubic feet of cement grout were pumped into the annular space through a 2-
inch diameter pipe set near the top of the bentonite seal at 31 ft bls. The theoretical volume of the
annulus from 31 ft bls to land surface is approximately 17 cubic feet. Approximately eight hours
after the tremmie grouting the top of cement was two feet below land surface in the annulus.

2.5. Well Development

Development of the screened interval (37 to 78.8 ft bls) at SE-SA-MW1 was initiated on
September 21, 2008. Formation material was removed from the well by air-lift development at
pumping rates up to an estimated 30 gallons per minute. The static water level in the well was
approximately 2.5 ft bls. After pumping the well for a period of nine hours, the discharge water
was clear and free of sand.

2.6. Wellhead Completion

The wellhead of SE-SA-MW1 was completed by cutting the 6-inch diameter PVC casing to a
height of approximately three feet above ground surface and capping it with a lockable 6 5/8-inch
metal well cap and ring manufactured by Royer Quality Castings, Inc. A square cement pad
approximately three feet in diameter and 4-inches thick was poured around the casing. Three
protective 4-inch diameter steel poles (bollards) filled with concrete, were installed around the
well to a depth of 2 feet below land surface and extending to 3 feet above land surface. The
casing and bollards were coated with a black epoxy. The Well Completion Report is included in
Appendix C. A photograph of the completed wellhead is included in Appendix B.

On February 4, 2010, PBS&J installed a Solinst Levelogger Gold Model 3001 water level
transducer and recorder and a Solinst Barologger Gold Model 3001 atmospheric pressure
transducer and recorder in SE-SA-MW 1. The Levelogger and Barologger were programmed to
record water levels and barometric pressure in feet of water every hour on the hour. Additional
information on the Levelogger, Barologger, and installation setups is provided in Table 2-1.

Table 2-1 SE-SA-MW1 Levelogger Data

Water s
Make Fluctuation Serial Number Installed_ Depth | Communication
Range (ft) Below Ring (ft) Type
Direct Read
F30 29.5 1015841 25 ft Cable
Barologger Air only 1026575 2 ft on wire Manual Optical
Read
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2.7. Surveying

SE-SA-MW1 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 Appendix D. The results of the surveying

are listed in Table 4.2 below.

Table 4-2 SE-SA-MW1 Survey Data

Part A — Elevation Data in Feet above NGVD

Land Surface Top of Pad Top of Metal Ring
76.43 76.63 79.68
Part B — Location Data
NORTHING, FL W EASTING, FL W LATITUDE LONGITUDE
1248516.51 841060.84 27.7672489 -81.4285130
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Attachment A - Well Construction Permit
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT

CON 24-06

Septembar 17, 2008

PERMITTEE N

POLK COUNTY BOCG SALTER, THOMAS

2470 CLOWER LANE PO ng 1098
ARTOW, FL 33830 LK CITY, FL 33868

B LICENSE NO:3206

WATER WELL CONSTRUCTION PERMIT #5F091608A
EXPIRATION DATE :March 17, 2008

PROJECT: POLK COUNTY UTILITIES MONITOR WELL
TYPE OF USE: MONITOR
COUNTY: POLK SEC: 21 TWP: 31 RGE: 29

WELL CONSTRUCTION SPECIFICATIONS: INNER QUTER
CASING DIAMETER 6"
CASING DEPTH: 40.00"
SCREENED INTERVAL: 40.00° 60.00
OPEN HOLE INTERVAL
TOTAL DEPTH OF WELL: 80.0¢’

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 batter managing the water resources of the District,
It you have any quastions on this matter, please call Ann-Marle Superchi at extension 5829,

Sincarely,

Ann Marie Superchi, Well Permitting

Water Use Division
South Florida Water Management District

Attachment: Additional Conditions of Permit

s

3301 Gun Chub Road, West Palm Beach, Florida 33406 + (551) 6B6-BRO0 + PL WATS 1.800-432.2045
Mailing Address: P.O. Box 24680, West Palm Beach, FL 334164680 » wwwsfwmd. gov
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POLK COUNTY UTILITIES MONITOR WELL

September 17, 2008
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Attachment B — Photo Log
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Attachment C - Lithology Log
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LITHOLOGIC LOG

Location: SEDEW Site, Polk County, FL
Owner: Polk County Ultilities

Date Drilled: September 2008

Drilling Method: Mud rotary

Drilling Contractor: Rowe Drilling, Inc.

Sampling Method: Grab samples from drill cuttings

Surficial Aquifer Monitor Well
SE-SA-MW1

DEPTH
INTERVAL DESCRIPTION BY
(ft)
FROM TO

SAND, medium to fine grained, angular to sub-angular, quartz

0 10 . MR
brown to colorless; much organics

10 20 | SAME AS ABOVE; trace organics MR

20 30 SAND, medium to fine grained, angular, quartz, tan to MR
colorless.

30 40 | SAME AS ABOVE MR

40 50 | SAME AS ABOVE MR

50 60 | SAME AS ABOVE MR

60 70 | SAME AS ABOVE MR

70 20 SAND, medium to large grained, sub-angular, quartz, MR
colorless
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WELL COM‘F’LE TION REPORT {Please completa in black ink or typs.}

PERMIT & SFOTMoPA cursur: 18 biow: ﬂ “
Indicate the number of wells drifaciabandoned fbr this report:

indicate the number of wells permitted tut not drilled/abandoned t?zat are being
cancelled:

WATER WELL CONTRACTOR
SIGNATURE % License #_3ed0Q
! certify that the in i1 provided in fhis report s aecurate and Hrue,

OWNER'S NAME: ?o LX th nTWN, c?)bcc

COMPLETION DATE: _A (26 | @@  Fiovdd Unique 1D

Parcel # (Pin):

WELL USE:
[ }Public Supoly | ]lrigation

{ }injection[ ]Other

{ ]Domestc PQMonibr

DRILL METHOD:
Rotary { 1CableTool [ }Combination
Grout No. of Bags From (i} To ift) 18t { jAuger f ]Other
Neat Cement: 14 X L Measured Static Water Levet: Maasured Pumping Water Level;
Rentonite: ARer __ Hoursal __ GPM. Measuring PL meseibe:
lonits 6.5 S Whichis k[ [above [ ]bslowland surface
(Cther) Casing: [ JBlack Steel | JGaivanized [ JPVC [ ]Other
WELL LOCATION: County { ] Open Hole Degth DRILL CUTTINGS LOG
114 of 14 of Section _2\.__, Township 31 Range 29 Screen ffest) Exarina cuttings every 20 k. or at

Lalitude: . Longitude: formation changes. Note cavities,

Casing Diameter From T dapth to producing zones,
DATE STAMP Skelch of we# location on praperty orxd Depth (ft) Color | Grain Sizs | Type of Meteral
Diameter: &1
Frome 3
Too 40
Blameter; G"‘&*f&u
Cficial Use Only From: M8

To_ 9

CHEMICAL ANALYSIS WHEN REQUIRED ) '

fron: ____ppm Saffate —_ppm ‘é'ﬁ?fi jor

Chiorides; ____ ppm TDS mafi D&ngtérg

Conguctivi gmhosiom Give distances from septic tank and house, or From:

[ ILabTest [ }Field TestKg other reference points To:

Pump Type

[ [Centrfugal | ]Jst [ ]Submersible | }Turbine

Horsepower: Capacily: GPM:

Pummp Depth: f  Intake Depth: ft.

FORM LEG-R.005.01(4/09) RULE 400-3.411(1)(a), F.A.C.

Drifler's Narme {psint or typa): b&»i J\ B[?:x il

5 B, S A
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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
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