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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-MW1. 

Technical specifications on the construction of SE-SA-MW1 were prepared by PBS&J and 

submitted to Polk County Utilities 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-MW1 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 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.  AERIAL PHOTOGRAPH PROVIDED BY THE SOUTHWEST FLORIDA WATER MANAGEMENT
     DISTRICT (03-2006).

3.  SHAPEFILES PROVIDED BY POLK COUNTY, THE FLORIDA DEPARTMENT OF
     TRANSPORTATION AND SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT.
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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-

MW1. 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. 

 

 
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-MW1. 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 

Make 
Water 

Fluctuation 
Range (ft) 

Serial Number 
Installed Depth 
Below Ring (ft) 

Communication 
Type 

F30 29.5 1015841  25 ft 
Direct Read 

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 

  











 

  SE Polk Co Deep Exploratory Well Program 

  Surficial Aquifer Monitor Well SE-SA-MW1 Construction 

  May 2010 

Attachment B – Photo Log 



SE SAMW-1 DRILLING SITE  & 

MARLIN 6 DRILLING RIG



DRILLING BITSDRILLING BITS



CERTA-LOK PVC CASING: 6-INCH



SE SAMW-1 WELLHEAD
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Attachment C – Lithology Log 



LITHOLOGIC LOG 
 

 

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

(ft) 
DESCRIPTION BY 

FROM TO   

0 10 SAND, medium to fine grained, angular to sub-angular, quartz 
brown to colorless; much organics 

MR 

10 20 SAME AS ABOVE; trace organics MR 

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

MR 

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 80 SAND, medium to large grained, sub-angular, quartz, 
colorless  

MR 
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Attachment D - Well Completion Report 
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Attachment E - Survey Report 

 






