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Preface

The Southwest Florida Water Management District’s (District) Geohydrologic
Data Section provides technical support services for District groundwater
resources projects. These services include exploratory drilling, monitor well
installation, aquifer testing, and groundwater quality sampling, to evaluate
hydrogeologic systems.

The Northern District Water Resources Assessment Project (NDWRAP) was
initiated to assess the impacts of groundwater withdrawals, monitor the fresh-
water/saltwater interface, indentify areas of poor groundwater quality, deter-
mine the nature of flow to major springs, and monitor groundwater levels in
both the surficial and Upper Floridan aquifers in the northern six-county region
of the District. The Northern District encompasses all of Hernando, Citrus, and
Sumter Counties and portions of Pasco, Marion, and Levy Counties.
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Introduction 1

Well Construction at the Lake Marion Well Site

in Levy County, Florida

By Anna L. Janosik

Introduction

As part of the Northern District Water Resources Assess-
ment Project NDWRAP), several well sites were planned to
investigate lake and groundwater interactions. Each site will
provide lithologic descriptions from land surface to the top
of limestone, and will provide two long-term monitor wells;
one to monitor the surficial aquifer and the other to monitor
the Upper Floridan aquifer. Groundwater level data collected
from these wells will help to assess the hydraulic connec-
tion between the lakes and the surficial and Upper Floridan
aquifers in the northern part of the Southwest Florida Water
Management District (District). Where applicable, data col-
lected from the wells will be used to assess compliance with
minimum lake levels established in accordance with Section
373.042, Florida Statutes.

The lakes targeted for study were Lake Tsala-Apopka,
Lake Deaton, Lake Miona, Fort Cooper Lake, and Lake
Marion (figure 1). The Lake Tsala-Apopka monitor well site
was completed in September 2006 (Dawson, 2007), and the
Lake Deaton, Lake Miona, and Fort Cooper Lake well sites
were completed in October 2009 (Janosik, 2010a, 2010b, and
2010c). This report details the well construction and hydroge-
ology at the Lake Marion site.

Site Location

The Lake Marion well site is located in eastern Levy
County less than a mile east of the District boundary line
(figure 2). It is situated in the southeastern quarter, of the
southeastern quarter, of Section 02, Township 14 South, Range
17 East. The site is on private property owned by Ronald and
Linda Gillman. The site coordinates are latitude 29° 17 31.2”
North and longitude 82° 34*32.9” West. The land surface
elevation is 53.44 feet above the National Geodetic Vertical
Datum of 1929 (NGVD29).

The site can be found by traveling 7.8 miles west on
County Road 326 from US highway 41 in Morriston, Florida.
The well site is located 550 feet north of the county road. It
consists of a fenced, 10-foot by 10-foot, perpetual easement
(District parcel number 19-020-093), and a 10-foot wide
access easement that extends from the perpetual easement to
County Road 326. Iron rods have been installed to mark the
corners of the easement.

The well site is located on the western edge of the north-
ern portion of the Brooksville Ridge; a division of the Central
Highlands region of the midpeninsular zone of Florida (White,
1970). The Brooksville Ridge has highly variable elevation
and little surface drainage. In the location of the Lake Marion
well site, the ridge is bordered by the Northern Gulf Coastal
Lowlands to the west, and the Western Valley to the east.

Methods

Huss Drilling (Huss) collected lithologic samples using
a Central Mining Equipment (CME) 75 drill rig equipped for
split-spoon sampling. The split-spoon sampler was advanced
using a 140-pound hammer through 4 “:-inch hollow-stem
augers, which held the borehole open. Continuous lithologic
samples were collected in 2-foot intervals from land surface
to refusal. The samples were boxed, labeled, and described.
The groundwater level in each well was measured after well
development using a Solinst electric water level meter.

Well Construction

The Lake Marion well site contains a surficial aquifer
well (District site ID 780480) and an Upper Floridan aquifer
well (District site ID 780479). Huss constructed the two wells
between July 6, 2011 and July 7, 2011. The completed wells
were turned over to the District’s Hydrologic Data Section for
long-term monitoring of groundwater levels.

Prior to well construction, split-spoon samples were
continuously collected from land surface to 44.5 feet below
land surface to characterize the hydrogeology of the site and to
aid in the design of the wells. When the formation became too
hard to collect split-spoon samples, the augers were advanced
to 80 feet below land surface while the penetration rate was
observed. Advancement of the augers was halted four times
to attempt split-spoon sample collection. The exploratory
hole was converted into the Upper Floridan aquifer well after
exploration was complete.

Surficial Aquifer Well

The surficial aquifer well was installed on July 7, 2011,
using well construction permit number 813897. The final well
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specifications can be found in figure 3. The well is contained
within the undifferentiated sand and clay sediments and will
be used to monitor the groundwater level in the surficial
aquifer.

Huss used hollow-stem augers to drill a nominal 13-inch
hole from land surface to 30 feet below land surface. The hole
extended one foot beyond the design depth of the well to allow
room for the PVC cap and for fall-in. Next, 6-inch, schedule
40, threaded, PVC screen (0.010-inch slot), with a 6-inch cap
on the bottom, was installed between 4 and 29 feet below land
surface. Then, 6-inch, schedule 40, threaded, PVC casing was
installed from 3 feet above land surface to 4 feet below land
surface. A 20-30 silica sand filter pack was installed from 4
to 29 feet below land surface, a 40-60 fine silica sand seal was
installed from 3 to 4 feet below land surface, and cement grout
was installed from land surface to 3 feet below land surface.
The well was developed with the rig pump, but ran dry during
development. It was allowed to recover and was pumped dry
once more. The total depth of the well was measured and
found to be 29 feet below land surface, meaning it was free
of debris. A lockable, metal well cover and concrete pad was
installed around the finished well.

Upper Floridan Aquifer Well

The Upper Floridan aquifer well was installed between
July 6, 2011 and July 7, 2011, using well construction per-
mit number 813898. The final well specifications can be
found in figure 4. The well is open to the Ocala Limestone
and will be used to measure groundwater levels in the Upper
Floridan aquifer. The upper portion of the Ocala Limestone
is extremely weathered in the location of the well site, which
required installation of the well casing at a depth that would
ensure stability of the open hole interval.

On July 6, 2011, Huss widened the exploratory hole to
13 inches in diameter, from land surface to 82 feet below land
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surface. Next, 6-inch, schedule 40, threaded, PVC casing was
installed and grouted between land surface and 82 feet below
land surface. The cement was left to harden overnight.

On July 7, 2011, the crew drilled a nominal 6-inch open
hole using mud-rotary from 82 to 102 feet below land sur-
face. The well was developed using the reverse-air pumping
method, with the drilling rods at the bottom of the hole, for 1
hour and 40 minutes. After development, the total depth of
the well was tagged with tremie pipe and found to be 105 feet
below land surface. When the well was measured the follow-
ing week, the total depth was found to be 99 feet below land
surface, meaning some debris from the soft formation remains
in the well. Lastly, the 6-inch PVC casing was extended to 3
feet above land surface, and a lockable, metal well cover and
concrete pad was installed around the finished well.

Geology

The characterization presented below is based on the
lithology encountered during split-spoon sampling. Descrip-
tions of the samples can be found in table 1. The geologic
units at the Lake Marion site include the Ocala Limestone,
undifferentiated Hawthorn Group sediments, and undifferenti-
ated sand and clay sediments (figure 5).

The portion of the Ocala Limestone encountered during
well construction extends between 41 and 105 feet below land
surface. The top of the formation is heavily iron stained and
is the shallowest occurrence of limestone at the site. The base
of the formation was not reached during drilling. Samples
recovered from this formation were poor, but were generally
white, extremely weathered, loosely consolidated, wackestone.
During split-spoon sampling, the sampler fell between 41
and 42 feet below land surface and then advanced by just the
weight of the rods between 42 and 44 feet below land surface,
indicating a void or very soft sediments.

Table 1. Lithologic description of the split-spoon samples collected at the Lake Marion well site
[Depth is in feet below land surface]
Depth Description
0-3 Sand, quartz, slightly silty, fine to medium grained; Very dark gray to black; Few organics
3-5 Sand, quartz, fine-grained; Very loose; Grayish brown
5-9 Sand, quartz, fine- to medium-grained; Medium dense; Very pale brown to white
9-10  Clayey sand, quartz, fine-grained; Medium dense; Very pale brown with 10% yellowish brown mottles
10-16  Sandy clay, low to medium plasticity; Stiff; Pale yellow with 10% yellowish brown mottles
16-19  Clayey sand, quartz, fine- to medium-grained; Loose; Very pale brown to white with 10-15% yellowish brown mottles
19-23  Clayey sand; As above, with pebble sized concretions
23-26  Sandy clay, medium plasticity, soft to medium; Pale yellow with 15% yellowish brown mottles; Pebble sized concretions in parts
26-29  Sand, quartz, fine-grained; Very loose; White to pale yellow, mottled in parts; Concretions in parts
29-39  Sandy clay, medium to low plasticity; Very soft; Light greenish gray to white, becomes pale yellow (iron stains) with
depth; White pebble-sized concretions in parts
39-41  Sandy clay to clay; As above, but heavily ironed stained (strong brown)
41-82  Highly weathered limestone; Iron stained; Limited samples collected
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Figure 3. As-built diagram of the surficial aquifer well (District site ID 780480) at the Lake Marion well site in Levy

County, Florida.
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Undifferentiated Hawthorn Group sediments extend
between 29 and 41 feet below land surface. The lithology is
light greenish gray, sandy clay to clay with white sand concre-
tions. The sediments become heavily iron stained and more
clayey with depth. During sampling, the sampler advanced by
just the weight of the rods between 34 and 36 feet below land
surface.

The undifferentiated sand and clay deposits extend from
land surface to 29 feet below land surface. The lithology from
land surface to 3 feet below land surface is very dark gray
to black, slightly silty, fine- to medium-grained, quartz sand.
Between 3 and 5 feet below land surface is very loose, grayish
brown, fine-grained, quartz sand. Between 5 and 9 feet below
land surface is medium dense, very pale brown to white, fine-
to medium-grained, quartz sand. Between 9 and 29 feet are
layers of clayey sand and sandy clay ranging in color from
very pale brown to pale white, with 10 to 15 percent yellowish
brown mottles. Between 19 and 29 feet below land surface, the
sediments contain pebble-sized sand concretions.

Hydrology

The characterization presented below is based on the
lithology encountered during split-spoon sampling and the
groundwater levels in the wells. Two aquifers were identi-
fied at the Lake Marion well site: the surficial aquifer, and the
Upper Floridan aquifer. A confining unit separates the two
aquifers (figure 5).

DEPTH
(ftbls) Series Geology Hydrology
LS
10 Plio - undifferentiated ficial aquifer
20 Pleistocene sand and clay surficial aquite
30 - - 294
Mi undifferentiated fini it
iocene Hawthorn Group confining uni
40 414
50
60
Ocala Upper Floridan
70 pp
SIS Limestone aquifer
80
90
100

Colors are according to the International Commission on Stratigraphy; ft, feet; bls, below land
surface; LS, land surface

Figure 5. Stratigraphy at the Lake Marion well site in Levy
County, Florida.

The surficial aquifer is the shallowest hydrologic unit
present at the Lake Marion well site. It extends from the land
surface to 29 feet below land surface and is unconfined. The
aquifer is contained within the undifferentiated sand and clay
unit. On July 20, 2011, the groundwater level in the surficial
aquifer monitor well was measured 13.52 feet below land
surface (39.92 feet NGVD29).

A confining unit is located between 29 and 41 feet below
land surface, in the low permeability clays of the undiffer-
entiated Hawthorn Group. The confining unit separates the
surficial aquifer from the underlying Upper Floridan aquifer.

The portion of the Upper Floridan aquifer encountered
during well construction extends from 41 to 105 feet below
land surface and is contained within the Ocala Limestone. The
aquifer is confined by the clayey sediments of the undifferenti-
ated Hawthorn Group. The top of the unit was identified 41
feet below land surface where a possible void and/or perme-
able limestone was encountered. The bottom of the aquifer
was not reached during well construction. On July 20, 2011,
the groundwater level in the Upper Floridan aquifer monitor
well was measured 15.92 feet below land surface (37.52 feet
NGVD29).

Summary

Two monitor wells were constructed at the Lake Marion
well site in Levy County, Florida during July 2011. The
wells were constructed as a part of the NDWRAP to moni-
tor groundwater levels in the surficial and the Upper Floridan
aquifers near Lake Marion. The casing and total depth of the
surficial aquifer well are 4 feet and 29 feet below land surface,
respectively. The casing and total depth of the Upper Flori-
dan aquifer well are 82 feet and 105 feet below land surface,
respectively, with fill from 99 to 105 feet below land surface.
The groundwater levels in the two wells differed by 2.4 feet on
July 20, 2011. Both wells are secured with locked well covers
and have been submitted to the District’s Hydrologic Data
Section for long-term groundwater level monitoring.

Prior to well construction, split-spoon samples were col-
lected and the hydrogeology of the site was determined. The
general geology at the site is: Ocala Limestone from 41 feet
below land surface to the total depth of exploration of 105
feet below land surface, undifferentiated Hawthorn Group
sediments from 29 to 41 feet below land surface, and undif-
ferentiated sand and clay from land surface to 29 feet below
land surface. The general hydrology at the site is: the surficial
aquifer from land surface to 29 feet below land surface, a
confining unit from 29 to 41 feet below land surface, and the
Upper Floridan aquifer from 41 feet to beyond the total depth
of exploration of 105 feet below land surface.
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