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Resources, LLC, a firm licensed to practice engineering and geology. All analyses and
interpretation(s) provided by Progressive Water Resources were supervised by David J. Brown, P.G.
No. 566, a Registered Professional Geologist pursuant to Chapter 492, Florida Statutes (F.S.) and
Chapter 61G16, Florida Administrative Code, F.A.C. and are based on sound geologic and
hydrogeologic information available at the time the report was prepared.
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1.0 Executive Summary

The proposed Calusa Green Solid Waste Disposal Facility (CG Facility) is located within the
Prairie Creek and Shell Creek watersheds, which drain to the Peace River and ultimately
Charlotte Harbor. The site is more specifically located within the sub-basins of Myrtle Slough
(Shell Creek Watershed) and Cow Slough (Prairie Creek Watershed). Information from the
South Florida Water Management District (SFWMD) indicates that land surface elevations,
within the project boundary, range from approximately 53 to 59 feet above the 1988 North
American Vertical Datum (NAVD 88). The site was historically part of a large citrus operation
and is currently permitted by the SFWMD to discharge stormwater to the north-northeast
towards Montgomery Canal, a Class III surface water body.

The hydrogeologic units underlying the subject property consist of the Surficial Aquifer System
(SAS), i.e. “water table aquifer”, composed of near-surface undifferentiated sands, underlain by
shell fragments of the Caloosahatchee Formation. The SAS is approximately 26 feet in thickness.
Underlying the SAS is the Intermediate Aquifer System (IAS) comprised of the Hawthorn Group
sediments, which extends to a depth of approximately 600 feet below land surface (bls).
Underlying the IAS is the upper portion of Floridan Aquifer System (FAS) that extends to depths
of over 1,500 feet bls and includes the Suwannee Limestone, the Ocala Limestone and the Avon
Park Formation. The Hawthorn Group sediments of the IAS is composed of a complex
interbedded sequences of clay; fine sands and dense limestone which collectively form the
confining unit above the Suwannee Limestone. The Hawthorn Group greatly inhibits vertical
hydraulic communication, resulting in no recharge to very low recharge potential (I-inch or less)
between the SAS and the underlying FAS as indicated in Map 6 of Charlotte County’s
Comprehensive Plan. The low vertical rate of infiltration is also indicative of the site’s low
sinkhole potential.

To investigate the site’s hydrogeology, ten (10) onsite geotechnical borings were advanced to 50
feet bls, through the SAS and into the upper contact of the Hawthorn Group, (Peace River
Formation). The onsite drilling indicated that the upper section of the Peace River Formation to
be composed of dense, dark green, marine clay and clayey sands that exist at a consistent depth
beneath the site. Laboratory testing of undisturbed samples of the clay indicated very low
vertical permeabilities and supports the reported low recharge rate of the area. In addition to the
geotechnical borings, three (3) SAS shallow wells or piezometers were installed and tested to
determine horizontal permeability, groundwater flow direction and gradient. These data indicate
that horizontal permeabilities are also relatively low, thereby restricting the horizontal movement
of water.

Therefore, based on the preliminary data collected to date, the hydrogeologic properties of the
site provide reasonable assurance that the proposed Calusa Green Solid Waste Disposal Facility



Preliminary Hydrogeological Investigation Report
Calusa Green Solid Waste Management Facility
May 10, 2012

is in agreement with Charlotte County’s Future Land Use Policies regarding water quality
protection and aquifer recharge potential.
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2.0 INTRODUCTION

21 Purpose and Scope

The purpose of this investigation was to evaluate the site-specific hydrogeological characteristics
through research and field investigations in accordance with the requirements set forth within
Section 62-701.410, Florida Administrative Code (F.A.C) in support of the Planning and
Development Phase of the Calusa Green Solid Waste Disposal Facility (CG Facility). This
document provides preliminary site-specific information on the local geology and hydrogeology
of the subject property and includes the results and methodologies utilized during the
investigation.

2.2  Site Description

The proposed CG Facility is located approximately 7.4 miles east-northeast of the intersection of
State Roads 31 and 74 in northeastern Charlotte County, Florida. The site is situated in Section
18, Township 40 South, Range 27 East as shown in Figure 1. A site survey has been provided in
Appendix A.

The site was historically used for citrus cultivation. However, a majority of the citrus trees were
removed as part of the State of Florida’s citrus canker eradication program. More recently, a
small section of the southern portion of the site has been replanted with citrus. To the north of
this area, many of the historic citrus operation furrows, beds and ditches are still evident. South
Florida Water Management District (SFWMD) agricultural Water Use and Environmental
Resource Permits, Nos. 08-00006-W and 08-00006-S, are currently active and authorize the
irrigation of citrus and discharge of stormwater from the citrus operation. The site is currently
characterized as open, predominately vegetated with grasses and weeds, allowing for easy access
to investigative equipment. To preliminarily investigate the subsurface conditions at the CG
Facility site, ten (10), fifty-foot deep, Standard Penetration Test (SPT) borings were drilled at the
locations shown on Figure 2.

2.3 Local Topography and Drainage

The CG Facility is located within the southern portion of the DeSoto Plan physiographic
province (White, 1970) in northeastern Charlotte County, Florida as shown in Figure 3. The
DeSoto Plain is primarily located in Manatee, Hardee, DeSoto, Highlands, Charlotte and Glades
counties. The DeSoto Plain generally slopes to the south and has elevations which range from
approximately 85 feet in the north to approximately 50 feet above mean sea level (msl) to the
south. White characterized the DeSoto Plain as a submarine plain due to its lack of relict
shorelines.
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Based on the South Florida Water Management District (SFWMD) 300-foot Digital Elevation
Model (DEM) for the area, land surface elevations within the project boundary range from
approximately 53 to 59 feet above the North American Vertical Datum of 1988 (NAVD 88) as
shown in Figure 4. As shown in Figure 4, the CG Facility site gently slopes to the north. The
land surface elevations at the 10 SPT borings varied from 56.36 to 58.78 feet NAVD 88 and
closely agree with elevations portrayed in the SFWMD DEM.

The site is located within the lower portion of the Peace River Basin and within the local
watersheds of both Prairie and Shell Creek, which drain to the Peace River and ultimately
Charlotte Harbor. The site is actually within the sub-basins of Myrtle Slough (Shell Creek
Watershed) and Cow Slough (Prairie Creek Watershed) as shown in Figure 5. However, it
appears that most of the surface water drains to the north-northeast, around the southern
perimeter of the Long Island Marsh, via the Montgomery Canal. Montgomery Canal, a Class III
waterbody, drains into Cow Slough and eventually into Prairie Creek, a Class I waterbody. The
CG Facility is outside of Charlotte County’s Watershed Overlay District setback distances and is
not located within, or in proximity to, Charlotte County’s Public Water System Wellhead
Protection Areas.

Soil survey information from the National Resource and Conservation Service (NRCS) indicates
the following soil series for the site, identified in their order of predominance: Myakka Fine
Sand, Immokalee Sand, Valkaria Fine Sand, Anclote Sand (Depressional), Smyrna Fine Sand,
Pompano Fine Sand (Depressional), Malabar Fine Sand, Myakka Fine Sand (Depressional) and
Pineda Fine Sand, as shown in Figure 6. The predominate soil, Myakka Fine Sand, has a soil
profile consisting of a surface layer of approximately six-inches of gray fine sand, underlain by
approximately twenty inches of light gray fine sand, underlain by approximately six-inches of
organic stained, reddish brown to yellowish brown fine sand. In 1989 the legislature designated
Myakka Fine Sand as the official state soil. Myakka soils are unique to Florida and occur in more
than one million acres of Flatwoods, making it the single most extensive soil in the state. The
depressional-type soils found at the site occur in shallow ephemeral marshes and ponds that
existed before the site was developed for citrus cultivation, SPT borings located immediately
next to these remnant features indicated the presence of black organic fine sands. No mucks or
thick sequences of organic-rich sediments were identified. None of these SPT borings performed
to date indicated any structural influences or active karst features, such as fractures and/or
sinkholes.

2.4 Regional Geology
The following description of the regional geology of the area relied heavily upon the United

States Geological Survey (USGS) Water Resource Investigation Report (WRIR) 01-4015,
Hydrogeologic Framework and Geochemistry of the Intermediate Aquifer System in Parts of
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Charlotte, De Soto, and Sarasota Counties, Florida (Torres et al, 2001). This report used the
stratigraphic descriptions for six Southwest Florida Water Management District (SWEWMD)
Regional Observation and Monitoring Program (ROMP) Sites that included ROMP Sites 12 and
13, which are located approximately six miles to the northwest and northeast of the subject
property, respectively, as shown in Figure 7. The relevant geologic stratigraphy of the area
consists of (in descending order): undifferentiated surficial deposits, the Caloosahatchee
Formation, the Tamiami Formation (where present), the Hawthorn Group that consists of the
Peace River Formation and Arcadia Formations (may also include the Nocatee and Tampa
Members), the Suwannee Limestone, Ocala Limestone and Avon Park Formation. A general
characterization of each geologic stratigraphic unit is provided below.

2.41. Surficial Deposits

The surficial deposits in the area are a comprised of Plio-Pleistocene to Holocene-age;
highly fossiliferous siliciclastics. In Charlotte County, the surficial deposits generally
include the Caloosahatchee Formation (Marl) of Pliocene and Pleistocene age consisting of
shell beds, shelly, sandy, or silty marl, and sandy limestone. At ROMP 12, the
Caloosahatchee Formation extends from approximately 7 feet to 29.5 feet below land
surface (bls) and is comprised chiefly of quartz sand and marine shells with lesser amounts
of sandstone, limestone and phosphate. The SPT borings appear to indicate the presence of
the Caloosahatchee Formation at the site, i.e., shell-rich sediments with minor phosphate
particles, which occurred from approximately 12 to 30 feet bls.

2.4.2 Tamiami Formation

The Tamiami Formation occurs over much of southern Florida and consists of sand, clay,
carbonate, and reef facies. The formation contains thick carbonate sequences in
southwestern Florida and grades into siliciclastic sediments to the north and east. In
Charlotte, the base of the Tamiami Formation occurs at the top of the first major green
dolosilt/sand unit that marks the top of the Peace River Formation (Missimer, 1992). While
the Tamiami Formation is described as approximately 70 feet thick at ROMP 12, it appears
to absent at ROMP 13. Based on the subsurface exploration conducted to date, the Tamiami
Formation appears to also be absent at the CG Facility site.

2.43  Hawthorn Group

In the area of the proposed CG Facility, the 400 to 600-foot thick, Miocene- and early
Pliocene-age Hawthorn Group sediments contain multiple distinct lithologic units consisting
of interbedded layers of the siliciclastic (sand) and carbonate units. The sediments consist of
highly variable mixtures of clay, silt, sand, and carbonate. Limestone is the dominant
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carbonate phase in the Hawthorn Group. Additionally, the Hawthorn Group sediments
contain unique minerals including phosphorite ranging from trace amounts up to
approximately 50 percent by volume. The Hawthorn Group includes the Peace River

Formation and Arcadia Formation. ;

The Peace River Formation is the uppermost unit of the Hawthorn Group and
unconformably overlies the Arcadia Formation. Siliciclastics are the predominate lithology
in the Peace River Formation, comprising greater than 66 percent of the rock material. Clay
beds are common in the formation and phosphate, in varying amounts, generally is present.
The carbonate content increases near the base of the formation.

The Arcadia Formation is the basal unit of the Hawthorn Group. The Arcadia Formation
may contain up to two named members, in descending order, the Tampa and Nocatee
Members. The Arcadia Formation is composed predominately of carbonate rocks with
varying amounts of included and interbedded siliciclastics. The predominant carbonate rock
type is dolostone. The undifferentiated Arcadia Formation consists predominantly of
limestone and dolostone containing varying amounts of quartz sand, clay, and phosphate
grains. Thin beds of quartz sand and clay are present sporadically throughout the section.

244 Suwannee Limestone, Ocala Limestone and Avon Park Formation

Underlying the several hundred foot thick Hawthorn Group, is the 70 to 400-ft thick,
Oligocene-age Suwannee Limestone which is a granular, fossilifereous limestone. The
Suwannee Limestone generally is distinguished from the overlying Hawthorn Group by the
lack of phosphatic sand content; however, the contact becomes obscure in Charlotte County

(Randazzo, 1997).

Underlying the Suwanne Limestone is the 200 to 300-ft thick, late Eocene-age Ocala
Limestone. The Ocala Limestone can contain two distinct lithologic units that include a
basal dense dolostone and an upper relatively pure, porous limestone. The limestone unit
has been described as fossiliferous, white, soft, friable, and porous, and includes fossils of
foraminifera, bryozoan fragments, and echinoid remains loosely bound by a matrix of
micritic cement. The top of the Ocala ranges from about 700 to about 1,100 feet below sea
level.

The 1,200-ft thick, middle Eocene-age Avon Park Formation is the oldest stratigraphic unit
exposed in Florida (Miller, 1986). Lithologically, the formation consists predominately of
cream, tan, or light-brown, soft to well-indurated limestone. The limestone may be
interbedded with dark brown, highly fractured dolostone. The top of the Avon Park ranges
from about 1,000 to 1,230 ft below sea level the region.
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2.5 Regional Hydrologeology

The hydrogeologic units underlying the subject property consist of the Surficial Aquifer System
(SAS), the Intermediate Aquifer System (IAS) and the Floridan Aquifer System (FAS). Deposits
overlying the Hawthorn Group comprise the SAS. Deposits of the Hawthorn Group form the
IAS, and the underlying Oligocene and older carbonate rocks including the Suwannee and Ocala
Limestones as well as the Avon Park Formation represent the Upper Floridan Aquifer (UFA) of
the FAS. The FAS consists of the Upper and Lower Floridan aquifers that are separated by a
middle confining unit (Miller, 1986). Each of these aquifer systems include one or more water-
producing zones separated by less-permeable units. The hydrogeologic framework described in
this report is based on data from the six ROMP sites in the area and is provided in Figure 8.

251 Surficial Aquifer System

The surficial aquifer system comprises Pliocene to Holocene-age, unconsolidated to poorly
indurated, clastic sediments, and is defined as a permeable unit contiguous with land surface
(Southeastern Geological Society, 1986). The thickness of the SAS ranges from
approximately 22 to 30 feet onsite based on the preliminary SPT borings. The hydraulic
properties of the surficial aquifer system have been estimated from aquifer tests conducted
at three SWFWMD ROMP sites in the area. The reported ROMP values for the horizontal
hydraulic conductivity of the SAS ranged between 33 and 1,390 feet per day. Site specific
“slug tests”, performed on the three 20-foot deep piezometers installed as part of this
preliminary investigation, indicate much lower values, with an average horizontal hydraulic
conductivity of 2.6 feet per day, and weighted test values ranging for each piezometer
ranging from 2.25 feet per day to 3.03 feet per day.

252 Intermediate Aquifer System

The intermediate aquifer system includes all rock units that lie between the overlying
surficial aquifer system and underlying upper Floridan Aquifer, and generally coincide with
the stratigraphic unit designated as the Hawthorn Group (Torres et al, 2001). In general, the
IAS begins with the presence of low permeability sandy clays, silty clays and marls that
function as a confining unit between the overlying SAS and the Peace River Formation. The
IAS also typically includes up to three water-producing zones that are separated by
confining units and composed primarily of carbonate and sandy carbonate rocks. The IAS is
generally confined from the underlying UFA by a sandy clay or clayey sand confining unit.
The three water producing zones within the IAS have been described as follows: the
Tamami/Peace River zone (PZ-1), the Upper Arcadia Zone (PZ-2) and Lower Arcadia Zone
(PZ-3). Generally, the carbonate units yield substantial volumes of water to wells as
compared to the less permeable siliciclastic units.
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2.5.3 Floridan Aquifer System

The UFA of the FAS consists of a thick carbonate sequence that includes all or part of the
Suwanee Limestone, Ocala Limestone and the Avon Park Formation. The UFA contains one
or more water-producing zones separated by less-permeable units. In general, the
permeability of the UFA is very high in parts of the Avon Park Formation and less so in the
Suwannee and Ocala Limestones.

254 Regional Aquifer Water Levels and Confinement

Figures 9 and 10 include hydrographs for ROMP 12 and ROMP 13, respectively, which are
in proximity to the subject property. It should be noted that the potentiometric surface of the
UFA and lower IAS is consistently higher than land surface elevation at ROMP 12
indicating that the UFA and lower IAS exerts an upward gradient on the SAS at ROMP 12.
Therefore, wells penetrating into the UFA and lower IAS near ROMP 12 discharge under
artesian pressure. However, the potentiometric surface of the UFA is approximately 15 to
20 feet below land surface at ROMP 13 indicating a downward water level gradient from
the SAS towards the underlying UFA as this location. Using Geographic Information
Systems (GIS) shapefiles to compare the dry season May 2010 UFA potentiometric surface
with land surface elevations in the area, an approximate flowing-artesian line can be
delineated as shown in Figure 7 where the UFA potentiometric surface is above land
surface, west of the proposed CG Facility. The flowing artesian line most likely oscillates
based hydrologic conditionsmoves easterly during the wet season. Note that the subject
property is in an area of higher elevation, therefore the UFA potentiometric surface is not
expected to reach land surface in this area and a downward head gradient from the SAS to
the underlying IAS and UFA exists. This water level relationship appears to be accurate for
the site, as the water level in irrigation Well No. 8, open to the IAS is approximately 9 feet
lower than the water level in the nearby piezometer, P-2.

It should be noted that a similar water level differential exists between the SAS and the
lower IAS and UFA at both ROMP locations, denoting excellent confinement between these
aquifer systems and at the proposed CG Facility site. Therefore, while it is anticipated that
UFA water levels are below SAS water levels at the subject property indicating a downward
gradient of groundwater flow, the confinement between the SAS and UFA significantly
inhibits recharge from the SAS to the producing zones of the underlying IAS and UFA. In
fact, the USGS estimates that Floridan Aquifer recharge in the area is less than one inch per
year as shown in Figure 11 (Aucott, 1988) which further indicates considerable
confinement in the area. Site specific testing of the clay unit indicating the top of the [AS
indicates very low vertical permeabilities, ranging from 1.47 x 107 to 1.53 x 10°
centimeters per second (cm/sec).
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The lack of vertical recharge to underlying aquifers at the CG Facility site is further
supported by Charlotte County’s Future Land Use Element Map No. 6, entitled Prime
Aquifer Recharge Areas. Although the map’s title is potentially confusing, Map No. 6
characterizes the CG Facility site as having “No recharge to very low recharge” (0.0 to 1.0
inches per year) to the upper Floridan Aquifer”. The very low rate of vertical recharge
identified in Map No. 6 is in agreement with the CG Facility site geology, vertical
permeability test results, and water level differentials derived as part of this investigation.
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3.0 SUBSURFACE INVESTIGATION METHODS

3.1 Quality Assurance

The subsurface investigation was conducted in accordance with the standard operating
procedures prescribed by the Florida Department of Environmental Protection (FDEP) Quality
Assurance Section Chapter 62-160 and applicable industry standard operating procedures.

3.2 Soil Boring Procedures

The subsurface conditions within the proposed solid waste disposal area were explored using a
total of ten (10) Standard Penetration Test (SPT) borings (S-1 to S-10) advanced to depths of 50
feet below existing grade. The locations and pertinent information regarding the SPT and soil
borings have been provided in Table 1. SPT borings were performed in accordance with ASTM
D-1586 procedures, with continuous sampling performed above a depth of 10 feet, to detect
slight variations in the soil profile at shallow depths. The basic procedure for the SPT is as
follows: A standard split-barrel sampler (split spoon) is driven into the soil by a 140-pound
hammer falling 30 inches. The number of blows required to drive the split spoon 1-foot, after
seating the first 6 inches, is designated as the penetration resistance, or N-value; this value is an
index to soil strength and consistency.

3.3 Laboratory Testing Procedures

The confining unit, i.e. clay, was observed in the lower section of all 10 SPT borings and seven
(7) thin wall tube (Shelby-Tube) samples were extracted from depths ranging from 25 to 43 feet
bls at test borings S-1, S§-3, S-4, S-5, S-8, S-9 and S-10. The SPT jar samples recovered from the
soil test borings were returned to a laboratory, visually examined by an engineer and compared
to the field descriptions. Representative soil samples were selected for laboratory testing
consisting of twenty-one (21) wash <200 sieve analyses, twenty-one (21) moisture content tests,
seven (7) triaxial permeability tests and seven (7) unit weight tests. The test were performed to
aid in classifying the soils and to help evaluate the general engineering and permeability
characteristics of the site. Results of the analyses, and their respective vertical sampling depths,
are indicated on the boring logs provided in Appendix B.

3.4 Piezometer Well Construction

The installation of shallow piezometers occurred on April 17, 2012. The locations and
specifications for each piezometer have been provided in Table 1. The piezometers, designated
P-1, P-2, and P-3, were installed using a truck-mounted mobile drilling rig equipped with a 6.75-
inch, outside diameter (O.D.) hollow stem auger. The boreholes were completed down to

10
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approximately 20 feet bls. All piezometer well installations were completed in accordance with

the FDEP Monitor Well Design and Construction Guidance Manual (FDEP, 2008), and ASTM
D-1452 procedures.

As shown in Figures 12 — 14, all three piezometers consist of a 4-inch sediment “sump” or
point, followed by a ten-foot section of 2-inch diameter, 0.010 inch slotted and threaded schedule
40 PVC well screen that extends up to approximately 10 feet bls. Above the screen,
approximately 13 feet of solid 2-inch diameter, schedule 40 PVC casing extends to
approximately 3 feet above land surface. The 10-foot section of slotted well screen allows for
the intercept of the SAS, i.e., water table, and can be used for both water level and water quality
analyses.

The borehole annulus around the PVC, from the bottom of the borehole to approximately 3 feet
bls was backfilled with clean, 20/30 fine sand. Above the fine sand, a 1-foot bentonite plug was
emplaced. Type /Il cement was then placed on top of the bentonite plug to seal off the top 2
feet around the piezometer. All piezometers were completed with a 2-foot x 2-foot x 4-inch
thick concrete slab and a protective metal casing around the PWC riser with a locking metal lid.
A 2-inch PVC vented cap was placed on top of the 2-inch piezometer well.

Subsequent to construction, all three piezometers were developed by the use of a Geopump to
pump out all water inside the piezometer, until the water was free of sediments. After
installation, each piezometer was outfitted with a water level data logger.

3.5 Lithology Determination

The lithology beneath the site was characterized by visual analysis of soils collected from the
split spoon samples. Split-spoon samples were collected and sediment characterized at selected
intervals from land surface to 50 ft bls for all borings. All split spoon borings and field
sampling events were overseen and observed by a Professional Geologist. Soil boring results
have been provided in Appendix B.

3.6 Hydrologic Investigations
3.6.1 Water Level Measurements
To facilitate hydrogeologic characteristic calculations, a measuring point elevation (MPE)
was surveyed at a small “V-Notch” cut into the top of the piezometer well casing. Depth to
groundwater was measured in the wells from the bottom of a “V-Notch” on the well casing

at each of the piezometers. Water level elevation at each piezometer was calculated by
subtracted the depth to water (DTW) at each of the piezometers from the surveyed MPE.

11
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The calculated water level elevations were then used to produce a surficial aquifer hydraulic
gradient map using the “three-point” technique that is widely used by the USGS.

3.6.2 Aquifer Performance Tests
Slug Tests were performed at each piezometer location. The tests were performed by
purging a portion of the water column (the slug) from the piezometers using a bladder pump

and recording the water level recovery in the well using a submersible data logger. A
hydraulic conductivity was determined for the SAS adjacent to each piezometer.

12
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4.0 SUMMARY OF SUBSURFACE INVESTIGATION

4.1

Site Specific Hydrogeology
411 Lithology

In general, very loose, medium to dense, gray and brown fine sand with varying amounts of
shell fragments, and silt and clay fines were encountered from approximately land surface to
approximately 23 feet bls. This description appears to be consistent with the Caloosahatchee
Formation previously described at ROMP 12. Below 23 feet, to the boring termination depth
of 50 feet bls, SPT blow counts decreased indicating a very soft to medium stiff, sandy,
green clay intermixed with very loose greenish-gray and green, phosphatic clayey fine sand.
Although the Tamiami Formation is present at ROMP 12, the sediments underlying the
Caloosahatchee Formation at the subject property may be more consistent with the Peace
River Formation given the alternating beds of clay and phosphatic sands. If the Tamiami
Formation does exist, it is extremely thin and cannot readily be dlstmgulshed from the
sediments associated with the Peace River Formation.

The clay unit encountered at the site is therefore most likely associated with the upper
contact of the Peace River Formation and appears to be relatively thick and uniform
throughout the proposed CG Facility area as shown in Figure 15. Constant head vertical
permeability and unified classification of the clay unit encountered indicated vertical
permeabilities ranging between 1.47 x 107 and 1.53 X 10 ¢m per second (4.17 x 10 to
4.34 x 107 feet/day). Despite indications that the clay continued to depths beyond the SPT
borings, a 23 to 27 foot confining layer appears to exist at the upper contact of the [AS.
Based on the testing to date, the leakance coefficient (K*/b’) of this confining layer would
range from 1.88 x 10 to 1.5 x 10 days™ which represents a significant confining layer and
impediment to the vertical exchange of water. The site is therefore characterized as having a
very low recharge potential to the underlying producing units of the IAS and FAS. The
results of the permeability testing and sieve analyses have been provided in Appendix B.

41.2 Potential of Sinkhole Development

An evaluation of sinkhole potential at the site was also completed. As shown in Figure 16,
the subject property lies within an area that has more than 200 feet of low permeability
sediments separating land surface from limestone (USGS, 1985). Sinkholes occur when
overlying surficial sediments “collapse™ or “ravel” into the voids caused by the dissolution
of limestone. This is much less likely in areas which have a thick sequence of sand/clay
sediments overlying limestone. In fact, based on the Florida Geological Survey (FGS)
Sinkhole Database last updated in 2007, no sinkholes have been reported within 19 miles of

13
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the subject property. In addition, the subject lies within an area of very low recharge
potential due to the confinement of the SAS from underlying aquifer systems as shown in
Figure 11. Therefore, the probability of sinkholes occurring at this location is very low.

4.1.3 Groundwater Flow and Aquifer Characteristics

Groundwater levels in the SAS typically respond quickly to rainfall and prolonged droughts,
resulting in seasonal highs and lows. Dry season measurements obtained from site on April
23,2012 indicate an approximate depth to water level ranging from 4.95 feet to 5.22 feet bls
as shown in Table 2. Using these values, the horizontal hydraulic gradient was calculated
using piezometers P-1, P-2 and P-3. The calculated horizontal hydraulic gradient, or change
in water level per foot of distance, for April 23, 2012 was 1.16 x 10” Foot per Foot. The
direction of SAS groundwater flow is to the north-northeast as shown in Figure 17.

Slug Tests were performed at all three piezometers to determine the horizontal hydraulic
conductivity in the upper surficial aquifer. The results of the tests indicated a hydraulic
conductivity ranging from 2.25 feet per day to 3.03 feet per day (weighted test average for
each piezometer) and averaging 2.60 feet per day for all three piezometers (average of each
piezometer). The slug test results have been provided in Appendix B. Assuming an
effective porosity range of 0.01 to 0.46 for fine sand, estimated horizontal travel times range
from 3.02 x 107" to 6.56 x 10 feet per day. Low travel time values are indicative of the CG
Facility’s low horizontal permeability and gradient.
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5.0 Conclusion

Based on the site specific information collected to date, the site appears to be underlain by very
low permeability sediments that collectively form the confining unit below the SAS and above
the limestones associated with the FAS. These confining sediments result in a very low potential
for the downward movement of groundwater, i.e., recharge, which is consistent with information
obtained from the United States Geological Survey and the Southwest Florida Water
Management District. The low potential for recharge is also evidenced in Charlotte County’s
Future Land Use Element Map No. 6 which indicates no recharge to very low recharge for the
site. In addition, onsite testing indicates that the sediments comprising the SAS exhibit low
horizontal permeabilities, thus impeding the lateral movement of groundwater. These
hydrogeologic properties provide reasonable assurance and are in agreement with Charlotte
County’s Future Land Use Policies regarding water quality protection and aquifer recharge
potential. Therefore, based on the preliminary hydrogeologic data collected to date, the site
appears to be well-suited for the proposed Calusa Green Solid Waste Disposal Facility.
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Table 2
Piezometer Groundwater Levels

T 4/17/2012
4/23/2012 54.21 53.49 55,79
4/26/2012 53.88 53.07 5539
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Attention: Mr. Bruce Laishiey

Reference: PRELIMINARY GEOTECHNICAL EXPLORATION
PROPOSED CALUSA GREEN
STATE ROAD 74
Charlotte County, Florida

Dear Mr. Laishley:

Universal Engineering Sciences, Inc. (UES) has completed the subsurface exploration for the site
of a proposed landfill in Charlotte County, Florida. The scope of our exploration was planned in
conjunction with and authorized by Southwest Engineering & Design. This exploration was
performed in accordance with generally accepted soil and foundation engineering practices. No
other warranty, express or implied, is made.

This report contains the results of our explorations and a general engineering interpretation of
these with respect to the project characteristics described to us.

We appreciate the opportunity to have worked with you on this project and look forward to a
continued association. Please do not hesitate to contact us if you should have any questions, or
if we may further assist you as your plans proceed.

Respectfully submitted,
UNIVERSAL ENGINEERING SCIENCES, INC,
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0530.1200026,0000 Caloosa.wpd

5971 Country Lakes Drive s Fort Myers, FL 33906 » (239) 995-1997 o Fax (239) 313-2347



Order No.: 0530.1200026.0000

TABLE OF CONTENTS

Section

Page

1.8 INTROLDEMCTION | . o sme vn s mospm n wom s s s nm s w58 S mm s 32 ah 8 8 wmks s mmn s e iu 1
1) GENERAL: s Sr i we iy OE s s SRR NSRRI P WY WU IR 1

2.0 SCOPEQF SERVICES: . .00 s vxsoms vn s mw s gwm s s s s v ammndsms wesmnsssdoo 1
2.1 PROJECT DESGRIPTION w:cis i i vedd e M0ty a My ) s sy 00 e g s 1

22 PURPOBE. i o spon opm ¢ 0 80085 5 508 56 a6 8 % 0w 08 005 500 &8 08 6K 5§ B0H 6 8 W 2

2.3 PELD R OIROCT IO, o 50 00 2 o o s 3 wsiioe o 0 mmom 0 0 s e 0 i 0 e 2
2ATABORATORY TESTS s iiismisswasdi enianiiviii@udiinsisows: 3

Ll FHNEARESRE o wim o o oimm & o 0 £6S s o0 8 D08 D W JOEORIS IR S8 % WIE N B % Sk mamety ¥ M 3
3.1 SURFACECONDITIONS .. ............0nts Yt tELL Lt 3

3.2 SUBSURFACE CONSIDERATIONSD. : v vmmiviwa s vy aivnis s ayswliis 4

B3 BLIS TEETE o oo s e nn 8 o am v min ps 056 £ 55t & & 5 0005 8 % M s & 250 0 0 5

&0 LINUTATIONG: oppaon i orsan s 5680 0a s i v v @0 a8 w5 s 68090 b v d 908 d 0 & ok 24 6

ii



Order No.: 0530.1200026.0000

LIST OF APPENDICES

Section Page
APPENDIX A

SITE LOCATION PLAN 1o e e et e A-1
APPENDIX B

REPORT ON TRIAXIAL PERMEABILITY ...... ... ... i, B-1
APPENDIX C

BORING LOCATION PLAN . .. e e C-1

PIEZOMETER LOCATION PLAN . .. i iqaidiiunianasiinomsisaninas C-2

BORING LOBE . ummiianasa s s s D006 e 0 we s s % o & wbmed v C-3-C-12

SOILS CLASSIFICATION CHART s s« s x5 @ w5 miw s 6 5 6 6 8 5 55800 5 55 9 560 5 5 C-13

DESCRIPTION OF TEST PROCEDURES: ...iiaxussincsirsnnssiaweis C-14
APPENDIX D

IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL

ENGINEERING REPORT wuwiuiwwiiiinavius Vs i eunavessapdazin D-1

CONSTRAINTS AND RESTRICTIONS . cavvanomovnwuwnysmuninmpmssnn D-2



Order No.: 0530.1200026.0000

1.0 INTRODUCTION

1.1 GENERAL

In this report we present the results of our preliminary geotechnical exploration of the proposed
Calusa Green landfill area located in Charlotte County, Florida. We have divided this report into the
following sections:

SCOPE OF SERVICES - Defines what we did

FINDINGS - Describes what we found

LIMITATIONS - Describes the restrictions inherent in this report

APPENDICES - Presents support materials referenced in this report.

2.0 SCOPE OF SERVICES

2.1 PROJECT DESCRIPTION
We understand the project under consideration involves the design and permitting of a solid waste
landfill on a parcel of land in Charlotte County located within Section 18, Township 40 South and
Range 27 East. The purposes of service was to provide Progressive Water Resources soil and

groundwater information to aid in their initial hydrogeologic evaluation of the landfill site.

We were provided with site plans depicting the locations of the proposed borings and piezometers.
We used this information in preparing our exploration.

Our explanations and findings are based upon the above considerations. If any of this information
is incorrect or if you anticipate any changes, inform Universal Engineering Sciences so that we may
review our recommendations.

The site is located north of State Road 74 in Charlotte County, Florida. A general location plan of
the project area appears in Appendix A: Site Location Plan.

0530.1200026.0000 Caloosa,.wpd 1
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2.2 PURPOSE
The purposes of this preliminary exploration were:

+ toexplore the general subsurface conditions within the proposed landfill areas at the
site; . ‘

+ tointerpret or review the general subsurface conditions with respect to the proposed
landfill areas; and

to provide soil, groundwater and permeability information to aid in the design of the
proposed landfill.

Recommendations concerning landfill foundation, pavements and other site soil related
considerations were beyond the scope of our preliminary exploration. Our work did not address the
potential for surface expression of deep geological conditions, such as sinkhole development
related to karst activity. This reports presents an evaluation of site conditions on the basis of
traditional geotechnical procedures for site characterization. The recovered samples were not
examined, either visually or analytically, for chemical composition or environmental hazards.

2.3 FIELD EXPLORATION

The subsurface conditions within the proposed landfill areas were explored with a total of ten (10)
rotary wash borings (S-1 to S-10) advanced to depths of 50 feet below existing grade while
performing the Standard Penetration Test.

We performed the Standard Penetration Test borings according to the procedures of ASTM D-
1586, with continuous sampling performed above a depth of 10 feet, to detect slight variations in
the soil profile at shallow depths. The basic procedure for the Standard Penetration Test is as
follows: A standard split-barrel sampler is driven into the soil by a 140-pound hammer falling 30
inches. The number of blows required to drive the sampler 1-foot, after seating 6 inches, is
designated the penetration resistance, or N-value; this value is an index to soil strength and
consistency.

Consider the indicated boring depths and locations to be approximate. The borings were located
and field staked by a representative of Progressive Water Resources.

UES also installed three (3) piezometers to depths of approximately 20 feet below existing grade
at the site to perform slug tests, obtain initial groundwater measurements and to provide future
groundwater measurements. The peizometers were each were installed to a depth of 20 feet
below existing grade using a hollow-stem auger. The wells were constructed of 10 feet of slot
0.010 PVC screen with 2-inch PVC solid riser to approximately 3 feet existing grade. The annulus
of the borehole was backfilled with 20/30 silica sand to seven feet above the top of the screen, 1
feet of bentonite seal and 2 feet of neat cement grout to the ground surface. The piezometers
were finished with a 2' by 2' concrete pad with a 3 feet metal protective riser.

Additionally, seven (7) thin wall tube samples were extracted from depths ranging from 25 to 43
inches at the location of test borings S-1, S-3, S-4, $-5, S-8, S-9 and S-10.

0530.1200026.0000 Caloosa.wpd 2
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2.4 LABORATORY TESTING

The soil samples recovered from the soil test boring were returned to our laboratory and then an
engineer visually examined and reviewed the field descriptions. We selected representative soil
samples for laboratory testing consisting of twenty-one (21) wash 200 analyses, twenty-one (21)
moisture content tests, seven (7) triaxial permeability tests and seven (7) unit weight tests.

We performed these tests to aid in classifying the soils and to help evaluate the general
engineering and permeability characteristics of the site soils. See Appendix B: Report on Triaxial
Permeability and Percent Passing No. 200 Sieve and Appendix C: Log of Borings and Description
of Testing Procedures for further data and explanations. Jar samples of the soils will be held in our
laboratory for your inspection for sixty days unless we are notified otherwise.

3.0 FINDINGS
3.1 SURFACE CONDITIONS

A Universal Engineering Sciences representative performed a visual site inspection of the subject
property to gain a "hands-on" familiarity with the project area.

Although no site specific topographic information was provided, based on our field representative’s
observations, the overall parcel is relatively flat. The site was comprised of a fallow agricultural
area. The site was generally covered with a tall grass ground cover. Shallow drainage ditches
and deeper drainage swales were located throughout the site.

We examined U.S.G.S. topographic quadrangle maps and the USDA Soil Conservation Service
(SCS), Soil Survey of Charlotte County for relevant information about the site. The Charlotte
County Soil Survey identifies four (4) soil types on the site as further described in Table 1 (USDA
Soil Conservation Service, 1984).

052C,1200026.0000 Caloosa,wpd 3
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TABLE 1
Summary of Soil Survey Information
Map | ScilMap i
Tl L it | Poeereton
Nearly level,
Myakka poorly drained ; Majority of
11 fine sand soil on broad &l 0% 11001 »80 Inones site
flatwoods areas
Nearly level, Nezrg;ee::‘
28 Imn;g;cslee sgﬁ?r:}yﬂgﬁggg " B/D 0 to 1 foot > B0 inches and
s southern
areas
Pompano Nearly level, Small
; poorly drained +2-1.0 . portions of
2t dgnfezgir;?{al soil in B/D feet > 60iinches NW and
P depressions SE areas
Nearly level, very Small
Anclote ; ;
poorly drained ) . portions of
40 i ?:::i;;mal Gofl i isntaing B/D +2 - 0 feet > 60 inches NW and
P depressions SE areas

3.2 SUBSURFACE CONDITIONS

The boring locations and detailed subsurface conditions are illustrated in Appendix C: Boring
Location Plan and Log of Borings. The classifications and descriptions shown on the logs are
generally based upon visual characterizations of the recovered soil samples and a limited number
of laboratory tests. Also, see Appendix C: Soils Classification Chart for further explanation of the
symbols and placement data on the Log of Borings.

TABLE 2
General Soil Profile

Very loose, loose and medium dense, gray and brown, fine SAND
0-23 with varying amounts of shell fragments, and silt and clay fines
[SP, SP-SM, SP-SC, SC]

03 _ 5O Very soft, soft and medium stiff, sandy, green CLAY [CL] and Very
loose and loose, greenish-gray and green, clayey, fine SAND [SC]

* Termination of Deepest Boring
[ ] Bracketed Text Indicates: Unified Soil Classification

0530,1200026,0000 Caloosa.wpd 4
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Significant variations in the depth, thickness, and consistency of the aforementioned soil strata
occurred at the individual test boring locations.

We measured groundwater at a depths between 3.3 and 4.7 feet below existing grade at the time
of our exploration. The difference in groundwater levels can mainly be attributed to variations in the

"topography at the boring locations. The apparent water table can be expected to fluctuate with
seasonal rainfall. Fiuctuations in groundwater levels should be anticipated throughout the year,
primarily due to seasonal variations in rainfall, surface runoff and other factors that may vary from
the time the boring was conducted.

3.3 SLUG TESTS

UES performed slug tests at each piezometer location. The tests were performed by purging a
portion of the water column (the slug) from the piezometers using a bladder pump and recording
the well recovery using a submersible data logger. The results of the slug tests are presented in
the table below.

TABLE 3
Slug Test Results

2 8.2 6.3 83 2.3
P-3 1 6.5 4.9 74 2.6
2 6.5 4.9 54 3.6
3 6.5 4.9 68 2.9
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4.0 LIMITATIONS

This report has been prepared in order to aid the engineer in the design of the proposed landfill.
The scope of services provided were limited to the specific project and locations described herein.
The description of the project's design parameters represents our understanding of significant
aspects relevant to soil and foundation characteristics.

No site or project facilities/improvements, other than those described herein, should be
designed using the soil information presented in this report. Moreover, UES will not be
responsible for the performance of any site improvement so designed and constructed.

The recommendations submitted in this report are based upon the data obtained from the limited
number of soil borings performed at the locations indicated on the Boring Location Plan and from
other information as referenced. This report does not reflect any variations which may occur
between the boring locations or unexplored areas of the site. This report should not be used for
estimating such items as cut and fill quantities.

Our field exploration did not find unsuitable or unexpected materials at the time of occurrence.
However, borings for a typical geotechnical report are widely spaced and generally not sufficient
for reliably detecting the presence of isolated, anomalous surface or subsurface conditions, or
reliably estimating unsuitable or suitable material quantities. Accordingly, UES does not
recommend relying on our boring information to negate presence of anomalous materials or for
estimation of material quantities unless our contracted services specifically include sufficient
exploration for such purpose(s) and within the report we so state that the level of exploration
provided should be sufficient to detect such anomalous conditions or estimate such quantities.
Therefore, UES will not be responsible for any extrapolation or use of our data by others beyond
the purpose(s) for which it is applicable or intended. '

All users of this report are cautioned that there was no requirement for Universal to attempt to
locate any man-made buried objects or identify any other potentially hazardous conditions that may
exist at the site during the course of this exploration. Therefore no attempt was made by Universal
to locate or identify such concerns. Universal cannot be responsible for any buried man-made
objects or environmental hazards which may be subsequently encountered during construction that
are not discussed within the text of this report. We can provide this service if requested.

For a further description of the scope and limitations of this report please review the document

attached within Appendix D "Important Information About Your Geotechnical Engineering Report"
prepared by ASFE, an association of firms practicing in the geosciences.
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UNIVERSAL =~

ENGINEERING SCIENCES

Consuitants in: Geotechnical Engineering « Environmental Sciences
Geophysical Services - Construction Materials Testing « Threshold Inspection
Building Inspection « Plan Review * Building Code Administration

3532 Maggie Boulevard « Orlando, FL 32811 - (407) 423-0504 - (407) 423-3106

REPORT ON TRIAXIAL PERMEABILITY
AND PERCENT PASSING NO. 200 SIEVE
(ASTM D-5084 AND ASTM C-117)
(AASHTO T-11)

Client: Calusa Green, LLC.
Project: Calusa Green, SR 74, Charlotte County, Fiorida
Date Tested: 4-19-12 Tested By: R. Castro
Date Sampled:  4-06-12 Sampled By: R. Hays
TEST RESULTS
Sample Ran At: Permeability
Percent
Passing Moisture * | Dry Unit
No. 200 Content Weight K K
Sample Location Sieve (%) (pcf) (cm/s) ft/day
S1(30'-33) 437 60.1 63.6 6.24 "7 1.77 '3
S4 (25'-28") 61.2 79.2 59.5 1.47 %7 418 1%
S5 (25'-28") 446 57.7 63.6 1.53 10° 4.33°°
S10 (25'-26") 75.4 83.3 515 1.19 9% 3.38'0°
S3 (25'-28") 59.5 65.7 58.2 1.12 798 3.17'%°
S8 (40-43") 86.0 136.61 34.7 1.37 10¢ 3.87 %2
S9 (25'-28") 57.2 70.7 52.3 4.22 "7 1.1910°

For the mutual protection of Universal's clients, the general public, and ourselves, our reports are submitted as the confidential property of our clients.
Accordingly, authorization for reliance upon, or publication of, all or portions of this report is reserved pending our written approval.
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UNIVERSAL ENGINEERING SCIENCES

BORING LOG

PROJECT NO.: 0530.1200026.0000

REPORT NO.:

PAGE: 1
PROJECT:  Calusa Green BORING DESIGNATION: S-01 sieeT: 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Fiorida
CLIENT: Southwest Engineering & Design G.S. ELEVATION {ft): DATE STARTED: 3/30/12
LOCATION: See Boring Location Plan WATER TABLE (ft): 46 DATE FINISHED: 3/30/12
REMARKS: » DATE OF READING:  3-30-2012 DRILLED BY: R/C
EST. W.S.W.T. (ft): TYPE OF SAMPLING:  ASTM 1586
;S\ \S( ATTERBERG
BLOWS N K ORG.
DEF}T)H W pere' |BLows/|wT.| ¥ DESCRIPTION (7;,5’;’ e LIMITS (FT/ | CONT.
T T | ncREMENT | FT) o ° (%) DAY) (%)
E L Ly Pl
0 | 1-2.2 4 Very foose gray fine sand with roots (SP)
: 3-4-4 8 Loose light gray, dark grayish brown fine sand
| 444 8 with roots (SP) [ 6 18
R T Loose very dark grayish brown to black fine sand
5.._ 3_3_3 6 \withsi[t(SP-SM) ................................................................................................
i 456 11 \Loose brown fine sand with roots (SP) /1
Medium dense brown and light tan fine sand (SP)
N 6-7-9 18
P Va\ RS IT- I N 7777 Medium dense greenish brown clayey sand (SC) | .|l loob b
: | Loose light greenish gray fine sand with shell
] | fragments (SP)
15 224 4B S FOUE T SO TR PTPRERIRUPREUUPRUI SHEUSENUURNY FRUUURRUTUN NSNS RURUUY DURUPRPIUPS NOPRIRRR
20 332 B e
: Loose gray green fine sand with silt and shell
] fragments, phosphate (SP-SM)
25 B2-2 A 10... B0 L
30— 113 4. L. A4 B0
(/4 Shelby Tube from 30™-33' .
- ; Soft green and dark green clay (CL
35 o2 3 / ........ g ................... g .......... y ..... ) ...................................................................................
40 AR s U R 7777 R TN U SO SV ENUURRUSUUNURURIN WUSUURURE FRUTEDPIRRUN IURUPRRY SRODDN FRUPRPRPPPRS SOUSRPI
- Soft green and dark green, light tan clay (CL,
45 CA=2-30 B / ________ g ......................... g .......... y() ........ 78,0106 L Lo | .
I Medium dense greenish gray fine sand with
50 L 2-16-9. ... 25 1. phosphate(SP)/_ ..............................................................
- Boring Terminated at 50 Feet.

BORING LOG (4-5)CALUSA GREE, SR 74 (CHARLOTTE COUNTY).GPJ UNIENGSC.GDT 4/19/12
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UNIVERSAL ENGINEERING SCIENCES | B
BORING LOG i REPORT NO.:
PAGE: 2
PROJECT:  Calusa Green BORING DESIGNATION: S-02 sheem: 1 of 2
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Florida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft): DATE STARTED: 3/30/12
LOCATION: See Boring Location Plan WATER TABLE (ft): 4.0 DATE FINISHED: 3/30/12
REMARKS: DATE OF READING:  3-30-2012  DRILLED BY: RIC
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM 1586
f’-s\ 3 ATTERBERG
BLOWS N K ORG.
D(‘f:PTT)H W Pere |@LOWS/|wWT.| ¥ DESCRIPTION 200 Me LIMITS (FT | CONT.
) || | INCREMENT | FT.) o o ) DAY) | (%)
E L LL P
0 | 1-1-1 2 -} Very loose dark gray and gray fine sand with
\roots (SP)
B 1-3-5 8 Loose light gray fine sand with roots (SP)
B 5.6-5 11 | Medium dense very light gray and brown fine
5 o e \sandwithroots(SP) .- /|
345 9 ey vy oo o rastsents ARSI IRUIEES RESHE REE RS R
N 4-89 17 roots (SP)
. 6-8-9 17
A 7Y Medium dense light brown fine sand with silt
10 L 711130 .24 TIASP-SM). o [ ...............................................................
— 1 Medium dense light brown fine sand with silt and
- brown fine sand (SP-SM,SP)
- Loose and medium dense light greenish gray fine
. sand with shell fragments (SP)
15 346 A0 A e
20 LABB |2
: Loose grayish green clayey sand with phosphate
SC
05N 134 | . 7. 80
: Very loose to loose green clayey sand (SC)
30 T = N S TN NN 7 [N URETNTRUURUUIITSUPPIPRUR DEURIUDURTIY FUPUSTRDRUR SUPNPRS FUPURTOTY PIPRIPRPRRRY PR
35 223 B B
40 124 B A
: Dense grayish gray fine sand with phosphate
45N 163011 | 41 | B P
: /77| Medium stiff green clay (CL)
50 L2336 .. U UUSUUSUOUR! INRURIPUPIRY NUUUUPS VRIS INUPRUPRIOY SRPTONS
| / Boring Terminated at 50 Feet.




UNIVERSAL ENGINEER[NG SCIENCES PROJECTNO..  0530.1200026.0000
BORING LOG REPORT NO.:
PAGE: 1
PROJECT:  Calusa Green BORING DESIGNATION: S-03 siee: 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Florida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft): DATE STARTED: 4/2/12
LOCATION: See Boring Location Plan WATER TABLE (ft): 5.7 DATE FINISHED: 4/2112
REMARKS: DATE OF READING:  4-2-2012 DRILLED BY: R/C
EST. W.S.W.T. (ft): TYPE OF SAMPLING:  ASTM 1586
5 $ ATTERBERG
A
BLOWS N K ORG.
CEPTH \M| PEre" |BLOWS/|wT. | Y DESCRIPTION (2;;’ e LIMITS (FT/ | CONT.
(FT) 1P| INcREMENT | FT) s b (%) bAY) | (%)
E L LL &
0 B 1-1-1 Very loose gray fine sand with roots (SP)
R 3.9.3 Loose very light gray fine sand with roots (SP)
- 443 Loose very light gray and brown fine sand (SP)
7 Very loose to loose brown fine sand (SP)
5 pu— 3;3_2 ..................................................................................................................
7 245 Medium d hb ] 4(50)
edium dense grayish brown clayey sand (SC
7 6-6-9 oy yey 22 15
10 6"9"12 e Medium.dense. grayish. brown ﬁnWe .Sand (SP) .....................................................................
v Medium dense fight gray fine sand (SP)
15 46T B < T FOU B AU ORI PRSUUUUTUTRUPIIY! IUPRUPRURI FOUSPRUPRPRY NSRS IRSUUTOY FOSEPUUTRI SRR
: Loose shell fragments with greenish gray fine
sand (SP)
20 345 | 9. | / ..................................................................................................................
- Soft green clay (CL)
25 1"1-2 3 .................................................................... 60 66 .............................................
g Shelby tube from 25'- 28’
p=)
&
=
o
o .
gl a0 1244 .
G -
Z
3 -
z -
2 i
= U
s}
o) -
&)
' i
£ _
9
ir( -
6 40 =241
5] -
e -
w
E .
& ]
% 45 A=2-2.. |4 . R R OV AVIRPIUID IPUPIPIPIPIPIPIDENDU FUNIPIPIPS IPUPIPIP (P I
2
2 .
5 -
7] ]
Q ]
= 50 2-24. | ... 6. eee“L oo e
) | Boring Terminated at 50 Feet.
&
m
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UNIVERSAL ENGINEERING SCIENCES ———
BORING LOG
PAGE: 5
PROJECT:  Calusa Green BORING DESIGNATION: S-04 sneem. 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Florida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft): DATE STARTED: 4/4112
LOCATION:  See Boring Location Plan WATER TABLE (ff): 5.4 DATE FINISHED: 44112
REMARKS: DATE OF READING:  4-4-2012 DRILLED BY: R/IC
EST, W.S.W.T. (ft): TYPE OF SAMPLING: ASTM 1586
: \S( ATTERBERG
Al BLOWS N K ORG.
DEPTH \M! pere  |@Lows/{wr.| M DESCRIPTION -200 MC LIMITS (FT./ | CONT.
(FT) P | INcREMENT | FT.) (%) (%) ; (%)
L ' o | A DAY)
E L
0 N 2.34 7 ;| Loose grayish brown fine sand with traces clay
] \(SP,SC)
i 6-8-10 18 Loose dark gray fine sand with roots (SP)
n 8-9-7 16 Medium dense to loose light gray fine sand with
B e eetsese) T bbb
a 6-5-5 10 x Medium dense grayish brown fine sand with silt
i 576 13 (SP-SM)
Medium dense grayish brown silty sand with
B 6-8-12 20 \roots (SM) /]
10—, 568, | 14 S
15 2R 2
- 1 Loose grayish green fine sand with shell
20 244 4. fragments LOP)
- Medium stiff grayish green clay (CL)
25 L2223 B y ............... y ............................. 861....].... 7O b
Shelby tube 25' - 28' 8", recovery
30 L1234 T / ................................................................................................................................
35 BN % 5
40 O Y -
45 B B U SO D / ......................................................................................
50 B 3 L2 i L8000
N Boring Terminated at 50 Feet.

BORING LOG (4-5)CALUSA GREE, SR 74 (CHARLOTTE COUNTY).GPJ UNIENGSC.GDT 4/19/12
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UNIVERSAL ENGINEERING SCIENCES
BORING LOG ) | REPORT NO.:
PAGE: 6
PROJECT:  Calusa Green BORING DESIGNATION: S-05 steer: 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Fiorida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft): DATE STARTED: 4/4/12
LOCATION: See Boring Location Plan WATER TABLE (ft): 4.3 DATE FINISHED: 4/4/12
REMARKS: DATE OF READING:  4-4-2012 DRILLED BY: R/IC
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM 1586
;S\ \S( ATTERBERG
BLOWS N ORG.
DEPTH |M|  perer  |(BLows/|wr.| M DESCRIPTION 200 MC LIMITS (;_Br/ CONT.
FT) 1P| NCREMENT | FT g (%) (%) ' %
L ) 0 DAY) (%)
E L LL Pl
0 _ Loose grayish brown fine sand with roots (SP)
_ 1-24 6
n 5-4-4 8
-1 - Loose dark brown fine sand with trace of clay
. 3-2-4 6 | ¥ pi (SP-SC)
5 —— g g g s Loose light grayish brown fine-sand with Silt -+ oo |- b
i TT\sP-sM) /
4 6-6-3 15 a4 Medium dense light grayish brown fine sand with
_ 8-8-9 17 "silt (SP-SM) 21 15
- 7-8-11 19 \Medium dense light green clayey sand (SC) /
Q0 ——d - .. Medium.dense |';ght. gray fine-sand with silt--....... .. TR SUUDUETUUI AV RPN DU AP
- (SP-sM) - ’ »
: Medium dense light gray fine sand with shell
i fragments (SP)
15 B0 AB b e
-1 Loose fight green gray fine sand with shell
20 A4S R JUURS AR, ..fragmemsy. phosphate.(sp) .............................................................................................
v Very loose green clayey sand (SC
25 B Y B A L2 ry ........ g ............. y .............. ) ..................... A5 | BB
Shelby tube 25' - 28'
30 AR / ..................................................................................................................................
35 AT A b
: Very loose to loose light green clayey sand (SC)
40 a2 A A
45 233 | 6. A
50 LoAe2:3 5 JR: v/ DR §° DU UUURUNE IUUURUTIN FUURUPRUN SOOI
| Boring Terminated at 50 Feet.

BORING LOG (4-5)CALUSA GREE, SR 74 (CHARLOTTE COUNTY).GPJ UNIENGSC.GDT 4/19/12
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PROJECT NO.;  0530.1200026.0000
UNIVERSAL ENGINEERING SCIENCES
BOR'NG LOG _ . REPORT NO.:
PAGE: 2
PROJECT:  Calusa Green BORING DESIGNATION: S-06 sheer. 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Florida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft): DATE STARTED: 4/2/12
LOCATION:  See Boring Location Plan WATER TABLE (ft). 6.0 DATE FINISHED: 4/2/12
REMARKS: DATE OF READING:  4-2-2012 DRILLED BY: RIC
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM 1586
A \S’ ATTERBERG
Al BLOWS N ORG.
DEFTH |M| ‘pEre’ |BLOWS/|WT.| DESCRIPTION -(?;9? me LIMITS ('_5” CONT.
FT) |7 | INCREMENT | FT.) o ’ ) DAY) | (%)
E L LL Pl
0 | 2-34 Loose brown fine sand with traces roots (SP})
B Loose and very loose dark gray to black fine
i 4-4-2 sand with organics (SP-OL)
- 2-2-1
5 7] 224" T Loose brown fine sand with sit and roots | | UYL
] 3.1.3 <1 \(8P-SM)
] Very ioose gray / brown fine sand (SP)
N 3-4-5 9 Loose greenish gray / brown fine sand with clay
SP-SC
10 a5 e | Lia (SP-SC)
- Very loose light green gray fine sand (SP)
15 2-2:2 Al ry ............... g .......................................................................................................
] Very loose light green gray fine sand with shell
20 CAA13 [- U I ..fragments - (SRY o e
- Soft to medium stiff green sandy clay (CL)
25 | 2-1-3...0.... A A e
Shelby tube 25' - 28', 0% recovery
30 B 1 L2 7/, T T USRS U R EUUPUTIN SEURUUNSI PUDTRRPRUIIS! NORDREDS RO U PRSP
Shelby tube 30' - 33'. 0% recovery
35 2-34 ... 7.0 / .................................................................................................................................
Shelby tube 35' - 38' 0% recovery
40 234 T / ................................................................................................................................
45 2B T 54 AR R FRUNTE FUNTRRURRY BUDSURUPRN
50 23 e
n Boring Terminated at 50 Feet.




UNIVERSAL ENGINEERING SCIENCES

PROJECT NO..  0530.1200026.0000

REPORT NO.:

NG PAGE: 8
PROJECT:  Calusa Green BORING DESIGNATION: S-07 sheet: 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Florida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft): DATE STARTED: 4/2/12
LOCATION:  See Boring Location Plan WATER TABLE (ft): 3.8 DATE FINISHED: 4/2/12
REMARKS: DATE OF READING: 4-2-2012 DRILLED BY: R/C
EST. W.S.W.T. {ft): TYPE OF SAMPLING:  ASTM 1586
?\ \S( ATTERBERG
BLOWS N K ORG.
DEPTH 1M| PERE" |(BLOWS/| W.T. 'g‘ DESCRIPTION (2%’ e LIMITS (FT | CONT.
FT) 1P | INCREMENT | FT)) o 2 (%) DAY) | (%)
E L LL Pi
0 B 1-F-2 2 "] Very loose grayish brown fine sand with roots
i ~T\(EP)
i 2-3-3 6 - Loose brown fine sand (SP)
R 3-4-3 7 ¥ | Loose light grayish brown fine sand (SP)
Very loose to loose light gray fine sand (SP
5 —| 111 g Very loosée 1o logse |l ght gray Tine sand. OP)
. 3-4-5 9
Medium dense very light gray to white fine sand
n 6-8-10 18 (SP)
10 1241415129 ) e e
| Medium dense brown fine sand with clay
(SP-SC)
B Medium dense light grayish brown fine sand (SP)
15 BB A2 e
: Medium dense brown fine sand with shell
fragments (SP)
20 289 AT b
: Loose grayish green silty sand with shell
] fragments, phosphate (SP)
25 =322 B 13 e
- Very soft green ciay with shell fragments (CL)
30 S EN R 2 / ................................................................................................................................
Shelby tube / 0% recovery
- Very soft green clay (CL)
35 O BN 2. fy ...... g .......... Y ( .....................................................................................................
Shelby tube /0% recovery.
40 e F"F'F ........ F ............ Shelby tube /0% re covery ..............................................................................................
45 CEEF | FE S b
: Soft green clay (CL)
50 LoAe2-2 A LA AR
_ Boring Terminated at 50 Feet.
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PROJECT NO.:  0530.1200026.0000
UNIVERSAL ENGINEERING SCIENCES —
BORING LOG )
PAGE: 3
PROJECT:  Calusa Green BORING DESIGNATION: S-08 stee: 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Florida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft): DATE STARTED: 4/3/12
LOCATION: See Boring Location Plan WATER TABLE (ft): 4.5 DATE FINISHED: 4/3/12
REMARKS: DATE OF READING: ~ 4-3-2012 DRILLED BY: R/C
EST. W.S.W.T. (ft): TYPE OF SAMPLING:  ASTM 1586
f\ \S( ATTERBERG
BLOWS N K ORG.
PEFTH \M| PERe" |BLOWs/|WT.| DESCRIPTION (2?;’ "ff; LIMITS (FT/ | CONT.
FT) 1P L iNcREMENT | FT) o 3 (% pAY) | (%)
E L LL PI
0 | 1-13 -1 Very loose dark grayish brown and gray fine
-1\sand with roots (SP)
7 4-4-6 mma | 0OSE very light gray fine sand (SP)
- |
B 6-7-7 T\ Medium dense very dark grayish brown to black 5 17
: ; _\\ﬂne sand with silt, organics(SP-sM) 4} .~ .. | 4 |
5 _: L 6-:9:-9 . e Med‘um dense dark brown ﬁne sand \Mth S"t ......................................................
AN 7812 \(sP-sw)
Medium dense light grayish brown fine sand with
T 7-9-12 roots (SP)
B 8.11-12 Medium dense light brown fine sand (SP) /_
10 B © ol N it VA N . Med'umdense hght gray|shbrown ﬁne sand .........................................................................
] \(SP)
n Medium dense very light gray fine sand (SP)
N/
15 I N U U A Lo [OOSR TN TRRUUUPSISSIPIIY EUUURUIUEUI SURIIUPUI SUTSUPRS ISPRURURY DRRPDRIUPDN IPIPRRTe
: Medium dense shell fragments with green gray
fine sand (SP)
20 378 AR B
: Medium stiff green sandy clay (CL)
25 L2324 B L / ................................................................................................................................
- Very soft clay with shell fragments (CL)
30— [ I = AU B 1.0 / ................................................................................................................................
» Shelby tube 30'-33' x 2 / 0% recovery
-
35 LEEEL F..4..... / ................................................................................................................................
40 BT % £ IO 20 Tt b A A A+ e APV < g g e
Shelby tube 40'43" 1 100% recovery
86 137
- Medium dense green clay / clayey sand (CL/SC)
45 U358 A A
- Medium stiff dark green clay (CL)
50 L2336 . —
| Boring Terminated at 50 Feet.
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PROJECT NO.:  0530.1200026.0000
UNIVERSAL ENGINEERING SCIENCES
- BORING LOG REPORT NO.:
PAGE: 4
PROJECT:  Calusa Green BORING DESIGNATION: S-09 snee: 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Fiorida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft) DATE STARTED: 4/3/12
LOCATION: See Boring Location Plan WATER TABLE (ft): 5.0 DATE FINISHED: 4/3/12
REMARKS: DATE OF READING:  4-3-2012 DRILLED BY: R/C
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM 1586
A $ ATTERBERG
Al BLOWS N K ORG.
DEFTH M| PERE™ |(BLOWS/| WT. W DESCRIPTION ‘(?;,90 "f,'/c) LIMITS (FT/ | CONT.
FT) |7 | INCREMENT | FT) 6 ‘) e DAY) | (&)
E I LL Pl
0 | 1-1-3 4 | Very loose gray and light gray fine sand with
\roots (SP)
] 4-34 7 Loose dark brown and brown fine sand (SP)
B 2.1-3 4 Very loose light brown fine sand (SP)
B X g e Y sy Medium . GENSe DIOWN ING SANG WA FOOIS I9T ) o [
- 4-6-8
7 4-8-9
10 LBT9 16 i Medium dense Hignt grayish brown Tine sand witn 3l
7 Medium dense light grayish brown fine sand with
] clay (SP-SC)
15 B8T A b 120 A7 L
- Medium dense light green fine sand with shell
20 .. 456 . fragments {SP) b L
: Soft green clay (CL)
25 1"‘F'3 3 AAAAAAAAAAA /Shelby tub825|_281/100% FECOVE‘TYJ ..................................................................................
57 52
-1 Very soft green clay with fine sand (CL,SP)
30 F-F-1 1. ............................................................................................................................................
: Shelby tube 25'-28' /100% recovery.
~1 Very soft to soft green clay (CL)
35 U I % FN I N 77777 R SRR RTR R RDIN IUSRDITIEE FUNSUERIU (DEUTPRS PPN PR NP
40 AREN R 2
= Medium stiff green with dark gray clay (CL)
45 1-2-2 4 .................... T O T N R e
: Medium stiff green clay (CL)
50 L2 A e
_ Boring Terminated at 50 Feet.
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UNIVERSAL ENGINEERING SCIENCES e
BORING LGG REPORT NO.:
PAGE: 5
PROJECT:  Calusa Green BORING DESIGNATION: S-10 sieet. 1 of 1
SR. 74 SECTION: TOWNSHIP: RANGE:
Charlotte County, Florida
CLIENT: Southwest Engineering & Design G.S. ELEVATION (ft): DATE STARTED: 4/3/12
LOCATION: See Boring Location Plan WATER TABLE (ft): 4,25 DATE FINISHED: 4/3/12
REMARKS: DATE OF READING:  4-3-2012 DRILLED BY: RIC
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM 1586
i $ ATTERBERG
BLOWS N K ORG.
PEFTH M| pERe' \BLOWS/|WT. | Y DESCRIPTION '(%f’;’ Mo LIMITS (FT. | CONT.
FT) 1P| INCREMENT | FT) s ° (%) oAy | )
E L LL Pl
0 B 1-1-3 4 Very loose brown fine sand with roots (SP)
| Loose very dark graysish brown fine sand with
] 3-3-3 6 organics (SP)
B 2.4.5 9 v Loose to medium dense very light gray with
] R \brown finesand, roots (8P~~~ /¢ 4}
5= '5-4-5 9 Uoose to medium dense very light graywith |
T 3.5-9 14 brown fine sand (SP)
7 9-12-15 27
10 ..19-28-30..|... 58 ...
15 433 ]....6..
= % Medium dense shell fragments with light green
20 B6-6 . |12 4--finesand (SP) ...l L
= Firm grayish green clay (CL
25 L2224 gyg) ................................ 61.. .. B0
Shelby tube 25'-28' /1" recovery.
75 83
- Very soft green sandy clay (CL)
AR A e
30
-] Very soft to soft green clay (CL)
35 B P = AN U RN SRR / ..................................................................................................................................
40 LEE L / .....................................................................................................................
45 AR 2
50 R 2 el
B Boring Terminated at 50 Feet.




Description of Laboratory Testing Procedures

Natural Nioisture Content

The natural moisture content of a soil is the ratio of weight of water within the voids of the soil and
the over dry weight of the soil expressed in percent. This test is performed in general accordance
with the applicabie sections of ASTM D-2974.

Percent Fines Content

The soil material passing the No. 200 sieve falls into the particle size of silts and clays. This
analysis can be used to refine visual classifications. This test method is performed in general
accordance with ASTM D-140. '



UNIVERSAL ENGINEERING SCIENCES

KEY TO BORING LOGS

TERMS DESCRIBING CONSISTENCY OR CONDITION GENERAL NOTES
GCOARSE-GRAINED SOILS (major portions retained on No. 200 sieve): includes (1) clean 1. Classifications are based on the United Soil Classification
gravel and sands and (2) silty or clayey gravels and sands. Condition is rated according to System and include consistency, moisture, and color. Field
relative density as determined by laboratory tests or standard penetration resistance tests. descriptions have been moedified to reflect results of laboratory tests

where deemed appropriate.
Descriptive Terms  Relative Density SPT Blow Count

Very ioose 01015 % < 4 2. Burface elevations are based on topographic maps and estimated
e 00S: .
Lotr)yse 151035 % 41010 locations.
> o -
feclm dense gg {2 gg ‘;0 ;8 Eg 28 . 3. Descriptions on these poring logs apply only at the specific
Bensgﬂlse 8510 100 u% > 50 baring locations and at the time the borings were made. They are
ery

not guarante=d 1o be representative of subsurface conditions at other

) . . i i locations or times,
FINE-GRAINED SOILS (major portions passing on No. 200 sievey: includes (1) inorganic and

ic sits and clays, (2) gravelly, sandy, or sitty clays, and (3) clayey siits. Consistency is SYNBOLS
S;?eadnlaacczording to s%earing strength, as indicated by penetrometer readings, SPT biow count, -
or unconfined compression tests. ¥  Measured Water 57 Estimated Seasonal
Table Level High Water Table

Unconfined Compressive
Descriptive Terms Strenath kPa SPT Blow Count

Very soft <25 L <2
Soft 2510 50 Zio04 }
Medium stiff 50 to 100 4108
Stiff 100 to 200 8t 15
Very stiff 200 10 400 15323 30
Hard - >400
. - Group . L abora - . _—
Major Divisians Symbols Typical Names Laboratory Classification Criteria
7 b (D)
2 Well-graded gravels, gravel-sand C =2 greaterthand; » - 20 between 1 and 3 @ 2 o
52 . s = 0 G s [ 3l = 2 7
§§ %5 GW mixtures, little or no fines v Dy " Dy X Dg 4 S = f, =
\‘:\iﬁ @2 U3 S 5 9
W L% 56 : Dy S
o> @ - N . . A
B o8 oo GP Poory-graded gravels, gravel-sand . Not meeting all gradation requirements far GW € =
o, 25 OF mixiures, little or no fines vs 'ﬂ
8|52 = R 2 )
wEE2 o8 E o
ols=""t, . f oz = F— npw w
Sl c avels, gravel-sand-silt N Atterberg limits below "A' - .
N cflife 3 GM SW gr 9 a5 ; line ar PJ. tess than 4 Abave "A" line with P.1. W
gl §TITAE mixtures &= 2 berween 4 and 7 are border- .2
z Egls8&C '} e e
28§ @ g) = TC_: . E’%E 2 fing cases requiring use aof E
8ol 8,8 &3 Clayey graveis, gravel-sand-silt S ES o RS | Atterberg limits ahove "A" dual symbals o
oy =<t elef mixiures =y, o | lineor Pl greaterthan 7
Ea T o s © 15 =58 Yge
‘B = v < S
o o8 Cok : A
o2 a =5 ‘@« 1= 2 g g
98 .| o 8 SW Weli—gded sands, gravelly sands, B ‘,,,‘,'L‘:’, %@_ Sic = Peo greaterthan 6, ¢ = (D) between 4 and 3 Eics v o
25 £% 2& : little or no fines- s28 59l %D . "B xD g8
8 =nN| < o 2 Z W0 10 2] v o
0w TRl ®o & (O3 c @«
OE Byl 2c T Qg
= o 2 A
Y] wzl @O - 5
Zl wg| 2w Paoriy-graded sands, gravelly sands, S 85 i#@ | Notmeeling all gradation requiremnents for SW
rx @ O= SP H L R B B
= 8« = jittle or no fines 22l EF
18Oy = 96 a 8 =
n.og aB2 OO0 :
5552 £5% 85T -
2055y « ] o Saas 78| Atterderg limits below “A" R | >
v f:g gaye SM Silty sands, sand-silt mixtures 8§58 cg E line or P, less than 4 Above "A" fine with P.1. = @ £ o
2 2 3 s v I3 £=5q between 4 and 7 are barder- 5 8 g v
=2 ;T\_‘:, E § s gg 8 o g‘a line cases requinng use of % |0 T 2 o §
wE z = g i upn ! =
SalLss . 58T 8z Atterberg limits abave "A' dual symbols s i=lat
=ei2< B8l SC | Clayey sands, sand-clay mixiures T 83 “ Vine or P\, greater than 7 ]
v a ocs .
{narganic siits and very fine sands, \
— ML | rack floor, silty or clayey fine sands a0 ) 1 e
8 ilts with slight plastici - ¢ S1ElS
N or clayey silts with slight plasticity FOR CLARIFICATION OF FINE-GRAINED SOIL AND c Sie
w = FINEGRAINED FRACTION OF COARSE-GRAINEO SOMLS g had g H ,‘:‘ 1
s g Inorganic clays of fow to medium ToF 3| 7 Zlel®
'g & I CL plasticity, gravelly clays, sandy clays, 193} z 30 1§
S o i silty ciays, lean clays B0 {- @© = oGOl
& 5o N !
g 2 . g 193] b
= ! i Organic silts and organic siity clays <501 - o i
= H . . f 5 R e S S
N i OL | G jow plasticity - A o D
-4 i . o = I
fogl ? TS : i
[ —— - - S ‘@
E% ! inorganic silts, micaceous or disto- | 5 { 7 ‘[/‘/ |- - o2 ! 3
£5 ! MH | maceousfine sandy or silty soiis, = - S Pl @ eigg
0 i . " H ' )
52 n = organic silts . N ! | ! £ 2 z2lgjs
23 F=zd = A . S mi @
c s : i f high piastici i 2 ZOREits 7 P 2leiz
@ | [y Inorganicdays of high p v, j / PENAS o o R L g
L fat clays « Lo A ¢ MHl s OH ; * Lo
. - 10 L 3 T - 1{ - T R i . H
G LML : : ! |
. Raad 7 . j B
clays of medium to nigh
OH Organic ciay <t R T R N T R UM R R T S )
' paasucity, organic sits L1QUID LIMIT (Ll
- El
: cata fHighly organic soiis o . 3
Dt Peatana other nighly org Plasticity Chart

~ - 5% ang 12%. & SYIMIDO! 15 Uses o agnole tNe soil.
Ahen ne percent passing & No. 200 sieve is DEwWeED 5% ang 12%. £ cual YTQ’

Zor examote: 5P-SC, ppony-gracec sand with ciay content cetween £% ena 12%.
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important Information About Your

Geotechnical Engineering Report

- The following

Geotechnical Services Are Performed for

Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the
specific needs of their clients. A geotechnical engineering
study conducted for a civil engineer may not fulfill the needs of
a construction contractor or even another civil engineer.
Because each geotechnical engineering study is unique; each
geotechnical engineering report is uniquely prepared for the
client. No one except you shouid rely on your geotechnical
engineering report without first confiding with the geotechnical
engineer who prepared it. And no one-not even you-shouid
apply the report for any purpose or project except the one
originally contempiated.

A Geotechnical Engineering Report is Based on
A Unique Set of Project Specific Factors

Geotechnical engineers consider a number of unique project
specific factors when establishing the scope of a study.
Typical factors include: the client’s goals, objectives, and risk
management preferences; the general nature of the structure
involved, its size, and configuration; the location of the
structure on the site; and other planned or existing site
improvements, such as access roads, parking lots, and
underground utilities. Unless the geotechnical engineer who
conduced the study specifically indicates otherwise, do not rely
on a geotechnical engineering report that was:

+  not prepared for you,

«  not prepared for your project

* ot prepared for the specific site explored, or

+  completed before important project changes were made.

Typical changes that can erode the reliability of an existing

geotechnical engineering report include those that affect:

+ the function of the proposed structure as when it's
changed from a parking garage to an office building, or
from a light industrial plant to a refrigerated warehouse,

-~ Subsurfaceproblems are a principal eause of construction delays, cost overruns, claims, and disputes.

irovided to help

B your risks.

elevation, configuration, location, orientation, or weight of
the proposed structure, :

+ composition of the design team, or

+  project ownership

As a general rule, always inform your geotechnical engineer of -
project changes-even minor ones-and request an assessment
of their impact. Geotechinical engineers cannot accept
responsibility or liability for problems that occur because their
reports do not consider developments of when they were not
informed.

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that
existed at the time the study was performed. Do not rely on a
geotechnical engineering report whose adequacy may have
been affected by the passage of time; by man-made events,
such as construction on or adjacent to the site; or by natural
events such as flood, earthquakes, or groundwater fluctuations.
Always contact the geotechnical engineer before applying the.
report, to determine if it is still reliable. A minor amount of
additional testing or analysis could prevent major problems.

Most Geotechnical Findings Are

Professional Opinions

Site exploration identified subsurface conditions only at those
points where subsurface tests are conducted or samples are
taken. Geotechnical engineers review field and laboratory data
and then apply their professional judgement to render an
opinion about subsurface conditions throughout the site. Actual
subsurface conditions may differ-sometimes significantly-from
those indicated in your report. Retaining the geotechnical
engineer who developed your report to provide construction
observation is the most effective method of managing the risks
associated with unanticipated conditions.



A Report’s Recommendations Are Not Final

Do not over rely on the construction recommendations
included in your report. Those recommendations are not final,
because geotechnical engineers develop them principally from
judgement and opinion. Geotechnical engineers can finalize
their recommendations only by observing actual subsurface
conditions revealed during construction. The geotechnical
engineer who developed your report cannot assume
responsibility or liability for the report's recommendations if
that engineer does not perform construction observation.

A Geotechnical Engineering Report is Subject
to Misinterpretation

Other design team members’ misinterpretation of geotechnical
engineering reports has resulted in costly problems. Lower
that risk by having your geotechnical engineer confer with
appropriate members of the design team after submitting the
report. Also, retain your geotechnical engineer to review
pertinent elements of the design team's plans and
specifications. Contractors can also misinterpret a
geotechnical engineering report. Reduce that risk by having
your geotechnical engineer participate in prebid and
preconstruction conferences, and by providing construction
observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boring and testing logs
based upon their interpretation of field logs and laboratory

data. To prevent errors or.omissions, the logs included‘in‘a:: 4o 5o nvironmental findings, conclusions, or recommendations;

geotechnical engineering report should never be redrawn for
inclusion in architectural or other design drawings. Only

photographic or electronic reproduction is acceptable, but .
recognize that separating logs:from:the report can elevate risk:

Give Contractors a Complete

Report and Guidance

Some owners and design professionals mistakenly believe
they can make contractors liable for unanticipated subsurface
conditions by limiting what they provide for bid preparation. To
help prevent costly problems, give contractors the complete
geotechnical engineering report, but preface it with a clearly
written letter of transmittal. In that letter, advise contractors
that the report was not prepared for purposes of bid
development and that the report's accuracy is limited,

ASFE

encourage them to confer with the geotechnical engineer who
prepared the report (a modest fee may be required) -and/or .
conduct additional study to obtain the specific types of
information they need or prefer. A prebid conference can aiso
be valuable. Be sure contractors have sufficienttime to perform
additional study. Only then might you be in a position to give
contractors the best information available to you, while requiring
them to at ieast share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsibility Provisions Closely
Some clients, design professionals, and contractors do not
recognize that geotechnical engineering is far less exact than
other engineering disciplines. This lack of understanding has
created unrealistic expectations that have led to
disappointments, claims, and disputes. To help reduce such
risks, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes labeled
“limitations,” many of these provisions indicate where
geotechnical engineer’s responsibilities begin and end, to help
others recognize their own responsibilities and risks. Read
these provisions closely. Ask questions. Your geotechnical
engineer shouid respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a
geoenvironmental study differ significantly from those used to
perform a geotechnical study. For that reason, a geotechnical
engineering report does not ‘usually relate any

e.g., about the likelihood of encountering underground storage
tanks or regulated contaminants. Unanticipated environmental
problems have led to numerous project failures. If you have not

“yet obtained your own geoenvironmental information, ask your

geotechnical consultant for risk management guidance. Do not
rely on an environmental report prepared for someone else.

Rely on Your Geotechnical Engineer for

Additional Assistance

Membership in ASFE exposes geotechnical engineers to awide
array of risk management techniques that can be of genuine
benefit for everyone involved with a construction project.
Confer with your ASFE-member geotechnical engineer for more
information.
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8811 Colesville Road Suite G106 Silver Spring, MD 20910
Telephone: 301-565-2733 Facsimile: 301-589-2017
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CONSTRAINTS AND RESTRICTIONS

WARRANTY

Universal Engineering Sciences has prepared this report for our client for his exclusive use, in
accordance with generally accepted soil and foundation engineering practices, and makes no other
warranty either expressed or implied as to the professional advice provided in the report.

UNANTICIPATED SOIL

The analysis and recommendations submitted in this report are based upon the data obtained from
soil borings performed at the locations indicated on the boring Location Plan. This report does not
reflect any variations which may occur between these borings.

The nature and extent of variations between borings may not become known until excavation
begins. If variations appear, we may have to re-evaluate our recommendations after performing
on-site observations and noting the characteristics of any variations.

CHANGED CONDITIONS

We recommend that the specifications for the project require that the contractor immediately notify
Universal Engineering Sciences, as well as the owner, when subsurface conditions are
encountered that are different.from those.present:in.this report.

No claim by the contractor for any conditions differing from those anticipated in the plans,
specifications, and-those found.in.this.report, should.be allowed unless the contractor:notifies the -
owner and Universal Engineering Sciences of such changed conditions. Further, we recommend
that all foundation work and site improvements be observed by a representative of Universal
Engineering Sciences to monitor field conditions and changes, to verify design assumptions and
to evaluate and recommend any appropriate modifications to this report.

MISINTERPRETATION OF SOIL ENGINEERING REPORT

Universal Engineering Sciences is responsible for the conclusions and opinion contained within this
report based upon the data relating only to the specific project and location discussed herein. |f
the conclusions or recommendations based upon the data presented are made by others, those
conclusions or recommendations are not the responsibility of Universal Engineering Sciences.

CHANGED STRUCTURE OR LOCATION

This report was prepared in order to aid in the evaluation of this project and to assist the architect
or engineer in the design of this project. If any changes in the design or location of the structure
as outlined in this report are planned, or if any structures are inciuded or added that are not
discussed in the report, the conclusions and recommendations contained in this report shall not be
considered valid unless the changes are reviewed and the conclusions modified or approved by
Universal Engineering Sciences.



USE OF REPCRT BY BIDDERS

Bidders who are examining the report prior to submission of a bid are cautioned that~this report_was
prepared as an aid to the designers of the project and it may affect actual construction operations.

Bidders are urged to make their own soil borings, test pits, test caissons or cher invest.igatiqns
determine those conditions that may affect construction operations. Universal Engineering
Sciences cannot be responsible for any interpretations made from this report or the attached boring

logs with regard to their adequacy in reflecting subsurface conditions which will affect construction
operations. '

STRATA CHANGES

Strata changes are indicated by a definite line on the boring logs which accompany this report.
However, the actual change in the ground may be more gradual. Where changes occur between
soil samples, the location of the change must necessarily be estimated using all available
information and may not be shown at the exact depth.

OBSERVATIONS DURING DRILLING

Attempts are made to detect and/or identify occurrences during drilling and sampi_lng, such as:
water level, boulders, zones of lost circulation, relative east or resistance to drilling progress,
unusual sample recovery, variation of driving resistance, obstructions, etc.; however, lack of
mention does not preclude their presence.

WATER LEVELS

Water level readings have been made in the drill hoies during drilling and they l_ndlcate.d normally
occurring conditions. Water levels may not have been stabilized at the last reading. This data Ijas
been reviewed and interpretations made in this report. However, it must be noted ‘Fhat ﬂuctuattl’]on
in the level of the groundwater may occur due to variations in rainfall, tempergture, tides, and.gt e;
factors not evident at the time measurements were made and reported. Since the probability Oh
such variations is anticipated, design drawings and specifications should‘accommodate. suc

possibilities and construction planning should be based upon such assumptions and variations.

LOCATION OF BURIED CBJECTS

All users of this report are cautioned that there was no requirement for Universal Engn?ee?ng
Sciences to attempt to locate any man-made. buried objects during the course of this gxg otr;:\ lotr;
and that no attempt was made by Universal Engineering Sciences to locate any such bL‘mteh Ot JetCOf
which are subsequently encountered during construction that are not discussed within the tex

this report.
TIME

. , N ' ina
This report reflects the soil conditions at the time of investigation. If the rez:c)ﬁﬁ lsatnr(;tv;fv?Smay
reasonable amount of time, significant changes to the site may occur and addition

be required.



Existing Wells within One Mile

The existing well locations within one mile of the proposed Calusa Green project site are shown
on the following graphics and supplemented with permit and construction log data behind that.

The boundary between Southwest Florida Water Management District and South Florida Water
Management District is congruent with the easterly property line of the Calusa Green site.
Therefore the graphics show the permitted wells within each respective District. The third
graphic is a field verification of the registered wells.

Most of the wells are for irrigation, others are for groundwater monitoring. The irrigation wells
have Water Use Permits associated with them with permitted withdrawal rates.
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SERIES FORMATION LITHOLOGIC DESCRIPTION HYDR°&E#L°G'°
PLEISTOCENE-RECENT| UNDIFF. SURFICIAL DEPOSHTS _|Quariz sand, sit 0
PLIC-PLEISTOGENE CALOOSAHATCHEE FORMATION | Quarz sand, shell beds, day, SURFICIAL AQUIFER SYSTEM
PLIOCENE TAMIAM| FORMATION Caldllutite, qtz sand, phosphatic
sand and pravel, shall bm day — 84
VENICE CLAY Qay, stiff, lits gtz and phosphatic
_______ sand — 130
- | S |
j | INTERMEDIATE AQUIFER
15T TRANSMISSIVE ZONE
P ER FORMATIO| — 230
BACE RN N Calcarenite, cay, g2 sand
and phosphetic sand, minor
_— dolostons lensas
MIOCENE § /
4 Calcaruit,inteertded gz ang g 77 450
UNDIFFERENTIATED Phosphatic zand, limestona a
ARGADIA E E dolostons lanses
E | 2| cry, mtemodded qz ana INTERMEDIATE AQUIFER
NOCATEE MEMBER -4 phosphatic sand , limastons and 2ND TRANSMISSIVE ZONE
4 doloske lenses
o 3
'8
< I T 1 600
UNDIFFERENTIATED | 8 | | oo imestreanaany (v L TV
T %% /
7] Z 720
1.1 1
) S |
Caicarenita and calcihutite with T 1 T
soma qiz sand lenses , day end ) | }
OLIGOCENE SUWANNEE LMESTONE minor dofastone lensas T3
1.1
L i 1
Yy 1 1
| S {
.1 1
Calcarenlte and calciutite, with 1 1 1
; ) S A |
OCALA LIMESTONE interhadded ciay, minor gtz sand o B
UPPER FLORIDAN AQUIFER
Celcaranits and fractured e ——1— 1350
EQCENE delostone HIGHLY TRANSMISSIVE ZONE
IR SR e
AVON PARK FORMATION 1400

1775

NEAR SALINE GRQUND-WATER
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EPOCH GEOLOGIC UNIT *

HYDROLOGIC UNIT *

DESCRIPTION * LITHOLOGY | _
";9 5,QUAR1ZSAND&SHELLBED oS e e PLEISTOCENE

SANDY IN PART, PHOSPHATI I I X 1 I
LIMESTONE & DOLOSTONE: SANDY, CLAYEY,

| gg' —PHOSPHATIC

CALOOSAHATCHEE FM.
TAMIAMI FM.

A= —
B ;.; UPPER INTERM. CONFINNG UNIT
UPPER INTERMEDIATE AQUIFER
—106'

-7
+29.5'

-89

Y M S R W Bk O W W

T

PREDIMINANTLY SANDY, CLAYEY,
PHOSPHAT {C CARBONATES
(DOLOSTONE & LIMESTONE)
INTERBEDDED WITH SANDY,
PHOSPHATIC, DOLOMITIC, CLAYS

& DOLOSTONE: MICROCRYSTALLINE -
FINE GRAINED, MOD. INDURATION,

- 27
INTERBEDDED LIGHT GRAY LIMESTONE 3"

MIOCENE

{PHOSPHATIC & OFTEN SANDY,FOSSILS!|

4

- 409" SORITES, MOLLUSKS, CORALS

' INTERBEDDED QUARTZ S AND & SAND-
STONE: VERY LIGHT GRAY - VERY
LIGHT ORANGE, UNC ONSOLIDATED -
WELL INDURATED, VERY FINE - FINE
GRAINED, CLAYEY & PHOSPHATIC

LIMESTONE: VERY LIGHT ORANGE -
YELLOWISH GRAY, CALCARENITIC -
CALCILUTITIC, MOD. INDURATION,
UP TO 40% QUARTZ SAND AS

IFOSSIL MOLDS & FRAGS., MOLLUSKS

ACGESSOR Y WITH MINOR PHOSPHATE, [

274

— 409

PEACE RIVER
FORMATION

ARCADIA
FORMATION

NOCATEE
MEMBER

HAWTHORN GROUP

MIDDLE INTERMEDIATE
CONFINING UNIT

274’

LOWER INTERMEDIATE AQUIFER

|~ 406" | G\WER INTER MEDIATE

CONFINING UNIT

INTERMEDIATE
AQUIFER SYSTEM

L - Z Permeatie Interva 455, |

Primary Permeable
i Intarval
within Shatiow UFA

- 719
LIMESTONE: VERY LIGHT ORANGE -
YELLOWISH GRAY, CALCARENITIC -
OCCASIONALLY CALCILUTITIC, MOD. -
GOOD INDURATION, MICRO-
CRYSTALLINE TO MED!UM GRAINED,
UPPER PORTION SANDY,
FOSSILIFEROUS

OLIGOCENE

719

“SUWANNEE"
LIMESTONE

Permdatie Iiterval 1

SHALLOW UPPER FLORIDAN AQUIFER

- 905"

LIMESTONE: VER Y LIGHT ORANGE,
CALCARENITE, MICROCRYSTALLINE -
FINE GRAINED, WELL INDURATED,
OCCASIONALLY CLAYEY, FOSSILS:
FORAMS: LEPIDOCYCLINA OCALANA,
NUMMULITES VANDERSTOK |

DOLOSTONE: GRAY BROWN, MICRO-
CRYSTALLINE - VERY FINE GRAINED,
WELL INDURATED, FOSSILS: FORAMS
AS ABOVE & ECHINOID FRAGMENTS

LATE

—1190
DOLOSTONE: OL IVE GRAY - BROWN,
MICROCRYSTALLINE - COARSE
GRAINED, CALCARE OUS,
MODERATELY INDURATED, OFTEN
FRACTURED, SUCROSIC IN PART,
CALCITE AS ACCESSORY,

FOSSILS: ECHINOIDS, FORAMS

LIMESTONE: LIGHT ORANGE -
GRAYISH YELLOW, CALCARENITE,
VERY FINE - COARSE GRAINED,
POOR - MODERATE INDURATION,
DOLOMITIC, FOSSIL FRAGMENTS

DOLOSTONE: BROWN, MICRO-
CRYSTALLINE - FINE GRAINED, WELL
INDURATED, SUCROS IC IN PART,
FRACTURED IN PART, 1st TRACE
CLEAR GYPSUM (G) AT 1650', TRACE
ORGANICS

DOLOSTONE: BROWN, CRYPTO-
CRYSTALLINE - VERY FINE GRAINED,
WELL INDURATED, MASS IVE
UNFOSSILIFEROUS, TRACE ORGANICS

LIMESTONE: VERY LIGHT ORANGE -
GRAY BROWN, MICROCRYSTALLINE -
VERY FINE GRAINED, MODERATE
INDURATION, FOSSILS: FORAMS:
DICTYOCONUS AMERICANUS

SHALE: BLACK, LIGNITIC, POORLY
INDURATED, DOLOMITIC

INTERBEDDED DOLOSTONE &
LIMESTONE WITH ACCESSORY
ORGANICS (0) & GYPSUM WITH THIN
BEDS/NODULES OF WHITE - GRAY
CRYSTALLINE ANHYDRITE AND
NUMEROUS THIN LIGNITE SEAMS
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* Note: All depths are below land surface.
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SERIES FORMATION LITHOLOGIC DESCRIPTION UNIT BLs
. . o]
Y F’LIOCENE—HOLOCEN% UNDIFF. SURFICIAL DEPOSITS jUnconsclidated sand,silt, onganics SURFICIAL AQUIFER SYSTEM | 19
\Very fine to fine quartz sands
clay stringers >
100 — MICCENE - PLIOCENE | PEACE RIVER FORMATION %
Caicilutite to calcarenite i}
fragmented mollusks, T 1 =
bioturbation tracks,sharks teeth 1 1 w
200
=]
© | Culcarerite, clay, quanz sand
% and phosphatic sand, miror — 275
300 — E dolostore lenses §
=) MIDDLE PERMEABLE ZONE! a
E [Calcerenite, interbedded quartz and B
UNDIFFERENTIATED ; phosphatic sand, §mestone and Y.
ARCADIA dolostone lenses
400 — L
z 74 N [
MIDDLE MIOCENE g I |
=
K | -
500 7 2 - it—s05
£ 2229 LOWER PERMEABLE ZONE 4
< Irterhedded quartz and E4
g phosphatic sand , imestone and —585
< dolostone lenses
600 —
NQCATEE MEMBER Sardstore, mudstone, ceicarerite t 1 1 1
calciiusite, fossit fragmerts | HE .
A X LXK,
700 — 704
p SHALLOW PERMEABLE
OLIGOCENE SUWANNEE LIMESTONE Celcarentte, fossi fragments T ZONE
| N S1—777
800 — - 3
L1 1
. - L
Cdcgeﬂtc adrg‘é:nl'?gte @911
fossikferous, sitt stringer !
800 —|
OCALA LIMESTONE T 5 3
| I T |
1 L1 -
1000 —| 11 §
[ | L1 &
| I N | 21054
Skghtly
bod
1100 — [Celcarenite, fractured dolostone, \ \ \ \ 3
rterbedded wackestone and Skghity
packestone, fossil fragmerts | ] [ | 1
1 1
1200 — N
5; permeabie
LT 1 Bl
' Calcarerite, fractured dolostone, 1 1 | | <
1300 LOWER EOCENE AVON PARK FORMATION nterbedded a«;ﬁerf:;r“e ;;f v vy o/ - 1300
e, X X x m
| I | y L. LOWER PERMEABLE ZONE
| |
Celcarerite, fractured dolostone, 1 1 ¥
nterbedded wackestone and
1400 — packestone, fossil fragmerts
|
| L1 1
1 | H |
1500 — L. 1
| | L1 -
LT 1 1544
| B I |
1600 5 1
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Exhibit 16-1

Narrative — Aquifer Recharge in Charlotte County

Prime Recharge Area Designations

. History of Prime Recharge Designation and Related Legislative Direction

In 1982, the Florida legislature directed the state's Water Management Districts
to conduct Groundwater Basin Resource Availability Inventories (GWBRALI)
covering areas deemed appropriate by the District's Governing Board (Section
373.0395, F.S.). The concept of “Prime Groundwater Recharge Areas” appeared
in Florida's water policy framework at this same time. “Prime Groundwater
Recharge Areas” were specifically mandated for inclusion in the GWBRAIs.

The inventory of the groundwater basins was to comprise a variety of issues,
including but limited to:

A A hydrologic study to define the groundwater basin and its
associated recharge areas;

B. Delineation of site specific areas in the basin deemed prone to
contamination or overdraft resulting from current or projected
development; and

C. Delineation of “Prime Groundwater Recharge Areas”.

Upon completion, a copy of the applicable GWBRAI was to be submitted to each
affected municipality, county, and regional planning agency and reviewed for
consistency with the local government's comprehensive plans and to be
considered in future revisions of such plans. Since groundwater basins can be of
a scale much larger than local and/or county government jurisdictions, it was the
intent of the legislature to provide each of these local governments, contained
within these groundwater basins, with information at a county-level scale to assist
in future governmental planning efforts.

Technical Findings Regarding Recharge within the Southern West-Central
Florida Ground-Water Basin

In response to this legislative direction, the Southwest Florida Water
Management District “SWFWMD” conducted an inventory of the groundwater
basins contained within its jurisdiction. A report entitled “Groundwater
Resource Availability Inventory; Charlotte County, Florida” (GWRAI) was
published in March, 1988. The report includes findings about Charlotte County’s
hydrogeology, including recharge; in addition to other pertinent characteristics of
the respective basin in which Charlotte County is located.



1. Southern West-Central Florida Ground-Water Basin (SWCFGWB)

Charlotte County is contained entirely within Southern West-Central Florida
Ground-Water Basin (SWCFGWB), representing a geographically extensive area
of approximately 7,300 square miles that extends far beyond the county itself as
shown in Figure 1. In the report, SWFWMD identified the recharge
characteristics of the aquifer systems across the entire basin. Although some
areas within the SWCFGWB provide variable rates of recharge to the upper
Floridan Aquifer, other areas do not, i.e., they are discharge areas. Therefore, all
portions of the basin outside of discharge areas are designated as potential
recharge areas. However, the simple identification that a particular site is located
within an area that provides some degree of recharge does not necessarily mean
that the site is within a “Prime Recharge Area’. Recharge across the
SWCFGWB was found to vary widely, with high rates of recharge, i.e., greater
than 10 inches per year, occurring in the northern areas of the basin and very
little to no recharge occurring within Charlotte County itself. Therefore, Charlotte
County cannot be objectively considered as a “Prime Groundwater Recharge
Area” for the upper Floridan Aquifer within the SWCFGWB.

2. Susceptibility to Groundwater Contamination

The SWFWMD’s Charlotte County GWRAI addressed susceptibility to
groundwater contamination of the SWCFGWB using the “DRASTIC”
methodology developed by the U.S. Environmental Protection Agency (EPA).
General findings for the SWCFGWB were that the upper Floridan Aquifer System
may be highly susceptible to ground-water contamination in the northern areas of
the SWCFGWB (far to the north of Charlotte County) and much less susceptible
in the southern areas of the basin, primarily due to thickening of clay or confining
units overlying the upper Floridan Aquifer and a corresponding lack of recharge.
In Charlotte County these confining sediments are considerable and approach a
thickness of approximately 650 feet in the eastern sections of county.
Additionally, these same sequences of confining sediments occur above,
between, and below the Intermediate Aquifer System producing zones, greatly
reducing susceptibility to ground-water contamination.

The SWFWMD report found that groundwater recharge rates to the Intermediate
and upper Floridan Aquifer Systems in Charlotte County to be very low. This is
supported by the fact that groundwater levels in the Intermediate and upper
Floridan aquifers are above land surface in a majority of Charlotte County. Wells
open to these systems can therefore exhibit “free-flowing conditions”, as a
consequence of the upward pressure gradient.

The SWFWMD wused four categories of natural recharge (developed
independently by the United State Geological Survey) in the report, ranked from
lowest to highest recharge:

A Areas of generally no recharge, i.e., discharge;

2



B. Areas of known very low recharge;
C. Areas of very low to moderate recharge; and
D. Areas of high recharge.

The SWFWMD report indicates that “areas of known very low recharge” are
located where the upper Floridan aquifer is known to be overlain by relatively
impermeable confining beds.

. Recharge Characteristics of the Calusa Green Project Site

Regional-Scale Study Information

According to the regional SWCFGWB report, the subject site is generally
anticipated to be located within a Category 2 area, defined as an area of “known
very low recharge (less than 2 inches per year)”. This is the lowest level of
recharge identified, short of the Category 1 designation representing an “area of
no recharge’, i.e., discharge. Additional work performed by W.R. Aucott, entitled
“Areal Variation in Recharge to and Discharge from the Floridan Aquifer System
in Florida” indicates that the eastern section of Charlotte County is characterized
as having recharge rates of less than 1 inch per year. This particular study
appears to have been the basis for the Charlotte County’s Future Land Use
Element (FLUE) Map No. 6.

County Comprehensive Plan Information

Information derived from the Charlotte County’s FLUE Map No. 6: entitled “Prime
Aquifer Recharge Areas” indicates the eastern portion of Charlotte County to be
characterized as having very low recharge values, in agreement with those data
presented by Aucott. As designated in the County’s Comprehensive Plan, the
eastern section of the County is described as having “No recharge to very low
recharge (0.0 to 1.0 inches per year) to the Upper Florida Aquifer”.

Calusa Green Project Site Information

Localized hydrogeologic information collected within, and in the vicinity of, the
Calusa Green Project Site suggests that the hydrogeology is consistent with the
lower recharge values identified in Map No. 6, and there is credible data that
suggests that there may be little if any recharge, i.e., zero, at the site. This
determination is supported by the thick, low permeability sediments that comprise
the confining unit above the upper Floridan Aquifer, the minimal differential
between the water levels of the Surficial Aquifer and the upper Floridan Aquifer
Systems, the highly mineralized water quality of the Intermediate and upper
Floridan Aquifer Systems, and the proximity of the project site to areas of known
discharge.

In summary, the subject site appears to provide very little, if not zero, recharge to
the upper Floridan Aquifer, with recharge best described as either de minimus or
nonexistent. The site specific data further supports the conclusion that the
Calusa Green Project Site cannot reasonably be considered as being located



within a “prime recharge area” in the context of how that term was intended by
the state legislature in 1982.



