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PROJECT DESCRIPTION

The Florida Department of Transportation (“FDOT”) is planning to widen State Road 514
(“SR 514”) also known as Malabar Road in Brevard County.  The project limits extend from about
1,000 feet east of SR 507 (Babcock Street) to US Route 1 for an overall length of about 3.7 miles.
The approximate project alignment is shown on Figure 1.

It is our understanding that the roadway will be widened to the south within its current right-of-way.

The Orlando, Florida office of Atkins was selected by FDOT District Five to conduct the Project
Development and Environment (PD&E) Study for this project.  Antillian Engineering Associates,
Inc. (“AEA”) was retained by Atkins to provide geotechnical engineering services to support the
study and conceptual-level design.

AVAILABLE INFORMATION

The United States Geological Survey (USGS) quadrangle topographic maps for the area and the
United States Department of Agriculture (USDA) Natural Resource Conservation Service (NRCS)
Soil Survey of Brevard County, Florida were reviewed to obtain general information about the
project area.  Preliminary project information furnished by Atkins was also examined for additional
information.

The USGS maps (reproduced as Figure 1) showed the project alignment surrounded by a broad, low-
lying partially wooded area interspersed with irregularly-shaped drainageways and swamps.  Ground
surface elevations were mapped mostly near the Elevation 20 feet NGVD (El. 20) contour, with
slightly higher elevations near the western end of the alignment and on a few isolated knolls and
ridges near the eastern end.  Babcock Street (identified as SR 507), the current SR 514 alignment
and US 1/SR 5 were depicted on the map.  Single-family residential, light commercial developments
and the Florida East Coast Railroad were shown west of US 1/SR 5.

The NRCS Soil Survey map (reproduced as Figure 2) showed near-surface soils along the western
portion of the alignment that were typical of areas of broad, low ridges, wooded plains and low
knolls.  Broad areas of EauGallie sand and Oldsmar sand were mapped between Babcock Street and
the central portion of the alignment.  These soil units were described as being nearly level and
poorly drained, with seasonal high groundwater levels reported near, and often above, the natural
ground surface. An isolated area of Basinger sand, depressional was also shown.  This soil unit was
described as being a nearly level, poorly drained sandy soil that is submerged for most of the year.
The map showed surficial soils near the central portion of the alignment that were typical of
swamps, marshes and depressional areas.  Predominant soil types were reported as Anclote sands,
Basinger sand and Immokalee sand.  These soil units were described as being nearly level and
poorly drained, with seasonal high groundwater levels reported near the natural ground surface.
Some areas of Anclote sand were reported to be frequently flooded.  Near-surface soils in the
vicinity of the eastern portion of the alignment were typical of broad flatwoods and urban land.



201311
SR 514 Malabar Road PD&E Study
SR 507 Babcock Street to US 1
FDOT Financial Project No. 430136-1-22-01
October 7, 2013

ANTILLIAN ENGINEERING ASSOCIATES, INC.

Page 2 of 7

Predominant soil types were identified as Myakka sands, Paola sands, Pomello sand and St. Lucie
sand.  These soil units were described as being nearly level to gently sloping and poorly drained to
excessively drained, with seasonal high groundwater levels reported to be within a few feet of the
natural ground surface.  Isolated areas of depressional soils (Anclote sand and Myakka sand) were
shown on the map.   Seasonal high groundwater levels for those soil units were reported to be near
the natural ground surface. 

The preliminary information furnished by Atkins appeared to be an electronic scroll plot of the
alignment superimposed on an aerial photograph of the project area.  Preliminary roadway
stationing, right-of-way boundaries, major cross streets, developed subdivisions and some businesses
were depicted, along with wetland and conservation areas, wooded areas and pastures.

[END OF SECTION]



201311
SR 514 Malabar Road PD&E Study
SR 507 Babcock Street to US 1
FDOT Financial Project No. 430136-1-22-01
October 7, 2013

ANTILLIAN ENGINEERING ASSOCIATES, INC.

Page 3 of 7

FIELD INVESTIGATION

A field visit was conducted on July 19, 2013, to prepare for the drilling program and observe current
field conditions.  Boring locations were established in the field using preliminary roadway stationing
and scaled dimensions from existing features shown on the aerial photograph furnished by Atkins
and other readily-available aerial imagery.  Those locations were staked to facilitate identification
by the field crew, and for underground utility location and marking as required by Florida Statutes.
Some of the planned locations had to be changed due to conflicts with underground utility services
or overhead electrical power lines and/or inaccessibility to truck-mounted drilling equipment.

Borings were drilled at approximate 500-foot intervals along the southern side of SR 514 to examine
subsurface conditions as they relate to the suitability for roadway construction.  The borings were
designated “AB-1” through “AB-40” and were drilled in general accordance with ASTM D 1452.
The shallow boreholes were advanced using a hand-held bucket auger and were completed to a
depth of five feet, while the deep boreholes were advanced using a four-inch-diameter continuous-
flight auger powered by a rotary drill rig and were completed to a depth of 20 feet.

Soils and other noteworthy conditions encountered during drilling were logged by the field crew.
Representative soil samples were sealed in clean, airtight containers for transportation to our
Orlando office.  The depth to groundwater in each borehole was measured when encountered and
recorded on the field logs.  Temporary piezometers were installed to a depth of about ten feet in
boreholes AB-2, AB-6, AB-12, AB-20, AB-26, AB-32 and AB-36 to keep them open for periodic
groundwater level measurements.  The remaining boreholes were backfilled with soil cuttings.

LABORATORY TESTING

Recovered soil samples were examined in our office by a geotechnical engineer who confirmed the
descriptions on the field logs, classified the soils visually in accordance with ASTM D 3282 and
developed a representation of the soil stratigraphy at each boring location.  Representative samples
were selected for laboratory testing, which consisted of 15 soil gradation analyses, two Atterberg
limits test series, nine natural moisture content tests and six organic content tests.  Test results are
shown on the Report of Tests sheet, the Summary of Laboratory Test Results sheet and
corresponding charts and graphs in Appendix A.
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SURFACE CONDITIONS

Most of SR 514 was a nearly level to level, two lane rural roadway raised above the surrounding
natural ground surface on a low embankment.  It had narrow paved shoulders and turn lanes at most
cross streets.  Shallow drainage ditches were observed along both sides of the road embankment.
At the time of the field investigation, most of the ditches contained standing water of unknown depth
except for those near the western and eastern ends of the alignment which were mostly dry.
Overhead utility lines were also along both sides of the roadway.  The natural ground surface was
nearly level to level and mostly undeveloped and included broad pastures and wooded areas.
Smaller parcels were developed as either commercial, light industrial or rural residential.  The
section of SR 514 near Babcock Street was a four-lane urban section with turn lanes, concrete
sidewalks and overhead traffic signals, all of which appeared to be recent improvements.

SUBSURFACE CONDITIONS

The stratigraphy, soil types and groundwater levels described below are based on the results of the
borings and laboratory testing.  The stratigraphy is general.  Detailed subsurface characteristics at
each boring location are shown on the Report of Tests sheet, the Report of Roadway Auger Boring
sheets, the Summary of Laboratory Test Results sheet and the corresponding charts and graphs in
Appendix A.

 In general, the uppermost materials encountered in most of the borings exhibited a wide range of
colors but were mostly brown to very dark brown, gray to very dark gray, grayish brown to dark
grayish brown, greenish gray to dark greenish gray, reddish brown and black fine sands that were
visually classified as sand and sand with silt.  Some of the materials encountered near the ground
surface contained trace organic matter, while some of the materials typically encountered below a
depth of about eight feet occasionally contained trace to few fine- to coarse-sand size shell
fragments.  Encountered thicknesses ranged from about five feet to 20 feet.  Actual thicknesses
could not be confirmed in many borings because they were terminated in this material without
penetrating it completely.  Gradation analysis of eight samples indicated fines contents (fraction by
dry weight passing the U.S. Standard No. 200 sieve) that ranged from 3 percent to 10 percent.
Additional testing of two samples that appeared to contain organic matter indicated an organic
content of about 3 percent and natural moisture contents of 25 percent and 26 percent.  The tests
resulted in the American Association of State Highway and Transportation Officials (AASHTO)
group designation “A-3” (which includes fine sands that contain trace to little silt).  These soils,
identified as Stratum 1 on the Report of Tests sheet, are considered select soils in accordance with
FDOT Index 505.

Other materials encountered near the ground surface exhibited similar colors and shell content as
Stratum 1 soils, but were visually classified as silty sand and clayey sand.  Their encountered
thicknesses ranged from about five feet to 20 feet.  Actual thicknesses could not be confirmed in
many borings because they were terminated in this material without penetrating it completely.
Gradation analysis of five samples indicated fines contents that ranged from 11 percent to 19
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percent.  Additional laboratory testing of one sample that appeared to contain some silt indicated that
the soil was non-plastic, while additional laboratory testing of another sample that appeared to
contain some clay indicated a liquid limit of 25 and a plasticity index value of 8.  The tests resulted
in the AASHTO group designation  “A-2-4” (which includes fine sands that contain some silt or
some clay).  These soils, identified as Stratum 2, are also considered select soils in accordance with
FDOT Index 505.

Very dark brown, very dark gray and black fine sands that appeared to contain some silt and some
partially decayed organic matter were also encountered in some borings.  Encountered thicknesses
ranged from less than a foot to about three feet.  Single-sieve gradation analysis of two samples
indicated fines contents of 18 percent and 24 percent.  Additional testing indicated natural moisture
contents that ranged from 37 percent to 68 percent, and organic contents of 15 percent and 27
percent.  Because of the partially decayed organic matter, these soils were assigned the AASHTO
group designation “A-8”.  These soils, identified as Stratum 3, are considered non-select soils in
accordance with FDOT Index 505.

Groundwater was encountered in the boreholes on the dates drilled at depths that ranged from the
existing ground surface to about 12 feet below it, but more typically between depths of two feet and
four feet below the existing ground surface when encountered.  Groundwater was not encountered
in several of the shallow borings which were terminated at a depth of five feet.
 
PIEZOMETER GROUNDWATER LEVEL MEASUREMENTS

Groundwater depths were measured in the temporary piezometers on July 31, 2013 and August 20,
2013.  Measured groundwater depths are tabulated below in Table 1.

TABLE 1
MEASURED GROUNDWATER DEPTHS

Boring
Approximate

Station
Approximate

Offset

Ground
Surface

Elevation
(feet, NAVD)

Groundwater Depth
(feet, BGS)

July 31, 2013 August 20, 2013

AB-2 105+00 TBD TBD 5.7 5.3

AB-6 125+00 TBD TBD 5.9 5.2

AB-12 155+00 TBD TBD 4.0 3.3

AB-20 195+00 TBD TBD 2.7 3.4

AB-26 225+00 TBD TBD 2.1 2.2

AB-32 255+00 TBD TBD 0.5 1.2

AB-36 275+00 TBD TBD 3.9 3.4

Notes: TBD = To Be Determined
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BGS = Below Ground Surface
GENERAL COMMENTS ON RECOMMENDATIONS

The following preliminary recommendations are based upon a review of the available information,
the limited field and laboratory test results discussed in this report and our experience with similar
projects and subsurface conditions.  Because soils are natural materials, variations in composition
and other physical characteristics are normal and should be expected. It is anticipated that further
subsurface explorations will be conducted during future project design stages and it is likely that
subsurface conditions encountered during those investigations will differ from those discussed in
this report.  As a result, the preliminary assessments discussed in the following sections will likely
have to be revised as needed to reflect additional information that becomes available.  Information
compiled for this report should be considered when developing final geotechnical recommendations
for roadway design and construction.

PRELIMINARY ASSESSMENT OF ENCOUNTERED SOILS

As discussed earlier in this report, Stratum 1 soils encountered during this investigation were fine
sands containing trace to little silt, and occasionally trace organic material.  Based on visual
classification and laboratory test results, these soils were assigned the AASHTO group
designation A-3.  Stratum 2 soils were also fine sands but contained some silt or some clay, and
based on visual classification and laboratory test results were assigned the AASHTO group
designation A-2-4.  Both Stratum 1 soils and Stratum 2 soils are considered select soils in
accordance with FDOT Index 505.  These soils should not adversely affect the design and
construction of the roadway.  As a result, they may be left in place or reused as select fill in
accordance with FDOT Standard Index 505 Embankment Utilization, provided they are not mixed
with other, less-desirable materials.  Their fines contents suggested that these soils should compact
and drain well.

Stratum 3 soils contained some partially decayed organic matter and were assigned the AASHTO
group designation A-8.  These soils are not considered suitable for use as foundation materials for
the roadway, and should be removed and replaced with suitable fill soils in accordance with FDOT
Index 500.  Stratum 3 soils may be reused in accordance with FDOT Index 505.  

It is likely that Stratum 3 soils are present at unexplored locations and may be encountered in greater
thicknesses and to greater depths elsewhere on the project.  Additional subsurface explorations are
expected during future design phases.  Those explorations are typically spaced no further than 100
feet apart on both sides of the roadway.  More closely spaced explorations should be planned in
those parts of the alignment where Stratum 3 soils are indicated in order to explore the presence or
absence of those undesirable soils in more detail.
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PRELIMINARY ESTIMATE OF SEASONAL HIGH GROUNDWATER LEVELS

During the rainy season in Florida, groundwater levels are generally higher than those observed at
other times of the year.  The extent of that variation depends on several factors, including the terrain,
the intensity and duration of rainfall, hydrogeologic properties of the soils and the presence and
proximity of artificial drainage facilities.  Preliminary seasonal high groundwater level estimates at
each boring location are presented adjacent to the boring profiles shown on the Report of Roadway
Auger Borings sheets in Appendix A.  As the project design progresses and more information
becomes available, preliminary seasonal high groundwater level estimates should be reevaluated.

LIMITATIONS

This report presents a preliminary evaluation of the subsurface conditions at the indicated locations
on the basis of accepted geotechnical procedures for site characterization.  The recovered soil
samples were not examined or tested in any way for chemical composition or environmental
hazards.

The investigation was confined to the zone of soil that was most likely to be affected by the
proposed construction. It did not address the potential of surface expression of deep geologic activity
such as sinkholes, which requires more extensive services than those performed for this study.

Because of the natural limitations inherent in working below the ground surface, a geotechnical
engineer cannot predict and address all possible problems and on most construction projects,
ground-related issues not addressed in this report may arise. “Important Information About Your
Geotechnical Engineering Report,” a bulletin published by the Association of Engineering Firms
Practicing in the Geosciences (ASFE) is provided in Appendix B to help explain the nature of
geotechnical engineering issues.  Additional narrative is presented in Appendix C to bring to your
attention the potential concerns and the basic limitations of a typical geotechnical engineering report.
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