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1.0 INTRODUCTION 
 
1.1 Site Location 
 
The project is located in Seminole County, Florida (Sections 1, 2, and 3, Township 20 South, 
Range 31 East and Sections 6, 7, 8, 16, 17, 21 and 22, Township 20 South, Range 32 East).  
The total length of construction will be approximately 7.3 miles.  
 
The general site location is shown superimposed on a composite of the Osteen, Oviedo and 
Geneva, Florida, U.S.G.S. quadrangle maps presented on Figure 1. 
 
1.2 Project Considerations 
 
It is our understanding that the proposed development will include widening the existing 2-lane 
road to 4 lanes.  The project is approximately 7.3 miles in length bounded to the west by SR 415 
and bounded to the east by CR 426.   
 
We also understand that eight new retention ponds, two treatment swales and two flood plain 
compensation areas, are being considered.  In addition, two existing ponds may be expanded.  
The locations and approximate sizes of the ponds are as follows: 
 

Pond Approximate Location Approximate 
Size (acres) Type of Pond 

A 45+00 Left 36.7 Wet 
B 170+00 Left 30.2 Wet 
C 237+00 Left 17.8 Wet 
D 279+00 Left 4.1 Wet 
E 301+50 Right 4.4 Dry 
F 316+50 Right 4.3 Dry 
G 329+50 Right 11.9 Dry 
H 900’ Southeast of CR 426 11.1 Dry 

FP 1 18+00 Left 80.0 Flood Plain Compensation 
FP 2 150+00 Left 150.3 Flood Plain Compensation 

Pond 1 86+00 Left 1.7 Wet (Existing) 
Pond 2 142+00 Left 12.5 Wet (Existing) 

 
1.3 Purpose and Scope of Exploration 
 
The purposes of this exploration were to explore shallow subsurface conditions within the 
proposed swale and pond areas and to provide a preliminary geotechnical engineering 
evaluation of the conditions encountered.  Our services included: 
 

1. Conducting auger borings and measuring groundwater levels within the proposed pond 
and swale areas. 

 
2. Observing recovered soil samples in our laboratory and performing tests on selected 

samples to aid in classification. 
 

3. Analyzing and interpreting the field and laboratory data. 
 

4. Performing engineering analyses to develop recommendations for site preparation. 
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5. Conducting falling head field permeability tests within the proposed dry retention pond 

areas. 
 
6. Conducting double ring infiltration tests within the proposed swale areas.   

 
1.4 Review of Available Data 
 
1.4.1 Soil Survey Maps 
 
Based on the 1990 Soil Survey for Seminole County, Florida, as prepared by the U.S. 
Department of Agriculture Soil Conservation Service, various soil types exist within the 
proposed roadway, pond and swale areas.  The individual soil types and their characteristics 
are summarized and presented on Table 1.  The type and location of the individual soils are 
also shown on the Boring Location Plans presented as Figures 2A through 2F. 
 
1.4.2 U.S.G.S. Quadrangle Maps 
 
Based on our review of the Osteen, Oviedo and Geneva, Florida, U.S.G.S. quadrangle maps, 
the existing ground surface elevation along the project alignment varies approximately from +5 
to +75 feet NGVD.  
 
1.4.3 Potentiometric Maps 
 
Based on review of the APotentiometric Surface of the Upper Floridan Aquifer in the St. Johns 
River Water Management District and Vicinity, Florida@ (dated May, 2009) published by the 
United States Geological Survey, the potentiometric elevation within the project area  is 
approximately +15 feet NGVD, or generally below the prevailing ground surface elevation.  As 
an exception, the portion of the alignment in the vicinity of Lake Jessup has a ground surface 
elevation lower than the potentiometric elevation indicating that artesian conditions are possible. 
 
1.4.4 Regional Geology 
 
Geomorphic features of Central Florida including Seminole County are delineated by ridges 
scattered within the broad uplands and plains of the region.  These ridges are characterized by 
subparallel orientation relative to the present coastline and by mature karst development.  The 
stratigraphy is a typical sedimentary sequence of thick carbonate rocks resulting primarily from 
sea level fluctuations.  The strata were deposited in horizontal layers with little subsequent 
distortion. 
 
The regional surficial and bedrock geology comprise a stratigraphy of several tens of feet of 
surficial soils overlying several hundreds of feet of limestone and dolomite.  Specifically, 
according to Lichtler, (1968) and Scott, (1988, 1989), the geological sequence from oldest to 
youngest for the upper 1500 feet of sediments consists of: Eocene age Avon Park Formation, 
and Ocala Group Limestones, Miocene age Hawthorn Group and post-Miocene age Plio-
Pleistocene undifferentiated surficial deposits.  
 
The oldest (middle Eocene) formation penetrated by water wells in Seminole County is the Avon 
Park Formation.  The lower part of this formation was formerly called the Lake City Limestone 
and the upper part the Avon Park Limestone.  Current nomenclature has merged the Lake City 
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and Avon Park Limestones to form the Avon Park Formation.  The Avon Park Formation 
consists of interbedded limestone and dolomite.  The limestones are cream to brown, soft to 
hard, chalky and fossiliferous while the dolomites are light brown to dark brown, hard, porous to 
dense, crystalline and fossiliferous.  In some areas, part of this Formation is composed 
principally of sand-size cone-shaped foraminifera.  The Avon Park Formation is more than 1,000 
feet thick in the study area. 
 
The Ocala Group limestones of upper Eocene age unconformable overly the Avon Park 
Formation.  The Ocala Group carbonates consist of white to light gray, soft to very hard, fine - to 
very coarse-grained, porous, fossiliferous, partly dolomitic limestone.  The thickness ranges 
from about 125 feet thick in the northeast portion of the county to absent in the south-central 
part. 
 
The Miocene age Hawthorn Group unconformably overlies the Ocala Group where present and 
the Avon Park Formation where the Ocala Group is absent.  The Hawthorn Group consists of 
siliciclastic clayey quartz sands, impure limestone and phosphatic sand and gravel.  The lower 
part of the formation is primarily a carbonate unit containing much phosphorite and quartz sand 
with interbedded siliciclastic beds.  The upper portion of the formation consists of a siliciclastic 
mixture of quartz sand, clay and phosphate.  The contact between the Hawthorn Group and the 
underlying Eocene limestone is usually quite distinct; however, the contact with the overlying 
deposits is gradational.  The top of the Hawthorn in Seminole County is usually placed at the 
first occurrence of appreciable quantities of phosphorite, or where a distinct and persistent 
greenish color appears.  A generalized statewide isopach map of the Hawthorn Group (Scott, 
1988) shows that the thickness of the Hawthorn Group in Seminole County ranges from 150 
feet thick in the southwest portion to absent in the northeast. 
 
The post-Miocene age Plio-Pleistocene undifferentiated surficial deposits overlying the 
Hawthorn Group are composed of loose, unsorted, fine to coarse-grained quartz sand with 
varying amounts of organic matter and clay.  The undifferentiated sediments extend to land 
surface and vary in thickness from less than 50 feet to greater than 100 feet. 
 
Groundwater in Seminole County occurs within three aquifer systems; the surficial aquifer 
system, the intermediate aquifer system, and the Floridan aquifer system. 
 
2.0 FIELD EXPLORATION PROGRAM 
 
2.1 Auger Borings 
 
The field exploration program consisted of performing 24 auger borings within the proposed 
swales and pond locations.  The auger borings were conducted using a 4-inch diameter 
continuous-flight auger advanced to a depth of 20 feet below the ground surface.  All of the 
borings were backfilled with soil upon completion of the field exploration program.  A summary 
of the auger boring procedure is included in the Appendix.  Soil samples recovered during 
performance of the borings were visually classified in the field and representative portions of the 
samples were transported to our laboratory in sealed sample jars for further classification and 
laboratory testing.  
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The approximate locations of the borings are schematically illustrated on Boring Location Plans 
shown on Figures 2A through 2F. These locations were determined in the field using a hand-
held GPS unit, and should be considered accurate only to the degree implied by the method of 
measurement used.  The borings have been referenced to the SR 46 baseline. 
 
2.2 Groundwater Level 
 
The groundwater level was measured in the boreholes after stabilization of the downhole water 
level.  The measured groundwater levels are shown on Figures 4 and 5 adjacent to the soil 
profiles.  Fluctuations in groundwater levels should be anticipated throughout the year primarily 
due to seasonal variations in rainfall and other factors that may vary from the time the borings 
were conducted. 
 
2.3 Field Permeability Tests 
 
Field permeability tests were conducted within the proposed dry stormwater pond areas 
adjacent to Borings PB-9, PB-10, PB-11 and PB-12.  For each of the tests, a 4-inch diameter 
solid-walled, open-ended PVC pipe was installed to varying depths.  Approximately 1 foot of 
gravel was packed at the bottom of the pipe and the pipe was then raised approximately 1 foot.  
Falling head permeability tests were conducted by filling the PVC pipe with water to the top of 
the pipe and measuring the time rate of fall of the water level.  A continuous reading of the 
falling water level in the PVC pipe versus time was recorded.  A stabilization period of 15 
minutes was used for each test.  
 
2.4 Double Ring Infiltration Tests 
 
A total of 12 double-ring infiltration (DRI) tests were conducted within the proposed drainage 
swales adjacent to Borings SW-1 through SW-12.  The double-ring infiltration tests were 
conducted in general accordance with ASTM D-3385 procedure, AInfiltration Rate of Soils in 
Field Using Double-Ring Infiltrometers@. 
 
The double-ring infiltration test consisted of driving two open cylinders, one inside the other, into 
the ground at each test location in an excavation approximately 0.5 to 1 foot below the existing 
ground surface.  Organic topsoil and roots in the area of the test were removed prior to seating 
the rings.  The rings were partially filled with water until a constant water level was achieved.  A 
measurement of time versus water volumes added to the rings to maintain a constant water 
level was then recorded. 
 
3.0 LABORATORY TESTING PROGRAM 
 
3.1 Visual Examination and Classification Testing 
 
Representative soil samples obtained during our field sampling operation were packaged and 
transferred to our laboratory for further visual examination and classification to obtain more 
accurate descriptions of the existing soil strata.  The soil samples were visually classified in 
general accordance with the AASHTO Soil Classification System (ASTM D-3282).  
 
In addition, sieve analyses, organic content, Atterberg limits and natural moisture content tests 
were conducted on representative soil samples to aid in classification.  The resulting soil 
descriptions and the results of our tests are shown on Table 2 and summarized on the Soil 
Survey sheet presented as Figure 3.  
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4.0 CONCLUSIONS AND PRELIMINARY RECOMMENDATIONS 
 
4.1 General Soil Stratigraphy 
 
The results of the field exploration and laboratory testing programs are graphically summarized 
on the Soil Survey sheet (Figure 3) and the soil boring profiles (Figures 4 and 5).  The 
stratification of the boring profiles represents our interpretation of the field boring logs and the 
results of the laboratory examination of the recovered samples.  The stratification lines 
represent the approximate boundary between soil types.  The actual transitions may be more 
gradual than implied. 
 
The results of our test borings indicate the following general soil types: 
 

Strata 
No. Description 

Classification 

AASHTO 
FDOT 

Index 505 

1 Light brown to dark brown, gray brown and orange brown fine 
sand to fine sand with silt, with occasional roots. A-3 S 

2 Light brown to dark brown, orange brown and green brown 
silty fine sand, occasional organics. A-2-4 S 

3 Brown and gray fine sand with clay to clayey fine sand. A-2-4 S 
4 Green gray clayey fine sand to sandy clay. A-7-6 P 
5 Dark brown mucky fine sand to organic muck (2-11%) A-8 M 
6 Debris typically consisting of household trash -- -- 

 
The results of our exploration indicate that the soil conditions encountered in the borings 
presented on Figures 4 and 5 are acceptable for construction of the proposed roadway, in 
accordance with standard FDOT design and construction practices, except where plastic and 
organic soils (Strata 4 and 5) were encountered. 
 
Organic muck (Stratum 5) was encountered in several of the borings.  Results of organic 
content tests conducted on retrieved samples indicated organic contents ranging between 3 and 
11 percent.  
 
Strata 1, 2 and 3 soils encountered in the roadway borings are considered Select (reference 
Index 505 of FDOT Design Standards) for use as fill for roadway construction.  Stratum 4 soils 
are considered plastic and should not be used in the subgrade portion of the road.   
 
We note that buried trash and debris (Stratum 6) was encountered in Boring PB-10 between 
approximate depths of 6 and 12 feet below the existing ground surface.  Strata 5 and 6 
materials are not suitable for use as foundation materials for the proposed roadway.  
 
4.2 Measured Coefficients of Permeability 
 
The results of the soil field permeability tests are presented on Table 3. 
 
For the type of soils encountered at the test locations, a transformation ratio of 1 is considered 
appropriate.  Therefore, the horizontal and vertical permeabilities are approximately equal.  
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It is noted that the silty fine sand and fine sand with clay and clayey fine sand (Strata 2, 3 and 4) 
underlying the relatively free-draining soils encountered in the stormwater ponds are anticipated 
to be much less permeable than the fine sand and fine sand with silt soils (Stratum 1) as 
encountered in the borings.  
 
4.3 Measured Infiltration Rates 
 
The double-ring infiltration testing results are presented on Table 4 in terms of the average 
infiltration velocity in feet per day (ft/day) after the infiltration rate became relatively stable during 
the test.   
 
Results of each test presenting the infiltration velocity versus elapsed time in minutes are 
presented in Appendix II. 
 
4.4 Groundwater Control 
 
The groundwater level was measured in the boreholes on the day drilled after stabilization of the 
downhole water level.  As shown on Figures 4 and 5, groundwater was encountered at depths 
that ranged between 3.5 and 15 feet below the existing ground surface.  The absence of 
groundwater data at some of the boring locations indicates that groundwater was not 
encountered within the vertical reach of the boring on the date drilled.  However, this does not 
necessarily mean that groundwater would not be encountered at some other time.  Fluctuations 
in groundwater levels should be anticipated throughout the year primarily due to seasonal 
variations in rainfall and other factors that may vary from the time the borings were conducted. 
 
If the control of the groundwater is required during construction, the actual method(s) of 
dewatering should be determined by the contractor.  However, regardless of the method(s) 
used, we suggest drawing down the water table sufficiently, say 2 to 3 feet, below the bottom of 
any excavation or compaction surface to preclude "pumping" and/or compaction-related 
problems with the foundation soils. 
 
Dewatering should be accomplished with the knowledge that the permeability of soil tends to 
decrease with an increasing silt and clay content.  Therefore, a silty fine sand is typically less 
permeable than a fine sand.  The Stratum 1 and some Stratum 2 type soils can usually be 
dewatered by well pointing or ditch/sump methods. 
 
4.5 Seasonal High Water Table 
 
The typical seasonal high water table each year is the level in the August-September period at 
the end of the rainy season during an average rainfall year.  The water table elevations 
associated with a flood level would be much higher than the seasonal high water table 
elevations.  The normal high water levels would more approximate the seasonal high water 
table elevations. 
 
The seasonal high water table is affected by a number of factors.  The drainage characteristics 
of the soils, the land surface elevation, relief points such as lakes, rivers, swamp areas, etc., 
and distance to relief points are some of the more important factors influencing the seasonal 
high water table elevation. 
 
Based on our interpretation of the site conditions using our boring log data, we have estimated 
the seasonal high water table at the boring locations.  Our estimates of the normal seasonal 
high groundwater level are presented on the boring profiles presented on Figures 4 and 5. 
 


































































