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EXECUTIVE SUMMARY 
Project Description 

Project Features Relative to This Report 

Residential 
Development 

The proposed development includes 12 multi-family apartment 
building structures and 350 single family lots ranging between 
3000-4000 square feet. The subject site is reclaimed previously 
mined land. 

Pavement The proposed family lots and apartment buildings will be generally 
connected by a 2-lane roadway. 

Field Activities 
• Twelve (12) SPT borings, approximately one per building, to a depth of 40 feet within the

proposed multi-family structures footprints.
• Sixteen (16) SPT borings to a depth of 20 feet within the proposed single-family lots

footprints.
• Twelve (12) hand auger borings to a maximum depth of 7 feet (or 1 foot below water table)

in proposed paved parking/drive areas.

Findings and Recommendations 
A previous geotechnical site investigation was completed for a different and unrelated 
development and was presented in reports by Madrid in 2012. The previous exploration 
consisted of one hundred twenty-five (125) SPT borings ranging from 6 to 40 feet bgs. In 
general, the soils are very heterogenous consistent with previously mined lands with 
geotechnical challenges associated with very loose and inter-mixed primarily sandy soils 
and occasional soft clays in various locations and thicknesses scattered across the site. 
The purpose of the exploration is to collect subsurface soil information in order to provide 
data and general geotechnical recommendations as part of a due diligence study for 
the proposed development. 

Brief summary of findings and recommendations:  
• Highly variable soil conditions were encountered across the site consisting of

intermixed low density soils in the top 15 to 20 feet. No waste clays were
encountered.

• The soils are generally suitable for support of lightweight structures with proper
site preparation but heavier, multi-story structures, may require more robust soil
improvement measures or other design and/or construction considerations.

• The shallow low density soils in the surficial 10 to 15 feet may require densification
or other improvements.

• Some soil improvement techniques considered include:
o Dynamic compaction
o Vibro-replacement stone columns
o Soil mixing

o Lightweight fills
o Deep foundations
o Rigid inclusions
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1.0 INTRODUCTION AND PROJECT DESCRIPTION 
 
1.1 General 

Madrid Engineering Group, Inc., dba Madrid CPWG, (Madrid) is pleased to submit 
this report summarizing the results from our subsurface soil exploration and evaluation 
for a Due Diligence Study for a proposed new residential development including multi-
family and single-family homes at a 350-acre site in Auburndale, Florida. Our conclusions 
and recommendations are based on the results of our field exploration, laboratory testing, 
and appropriate engineering analyses.   

 
Madrid understands the following regarding the specific features: 
 

Table 1.1 

Project Features Relative to This Report 

Primary 
Structures 

The proposed development includes 12 multi-family apartment 
building structures and 350 single family lots ranging between 
3000-4000 square feet. This subject site is reclaimed previously 
mined land. 

Pavement The proposed family lots and apartment buildings will be generally 
connected by a 2-lane roadway. 

 
The purpose of this exploration was to collect subsurface soil and groundwater 

information to provide an evaluation of the existing subsurface conditions at the boring 
locations (within the footprint for the proposed structures and pavement areas) and to 
identify constraints or limitations (to the extent possible) that the subsurface conditions 
may impose on the planned construction.  Loading information for the proposed structures 
was not provided to Madrid for this preliminary investigation; however, a preliminary site 
plan was provided, and this plan was used to locate the soil borings.   
 

The scope of work for this investigation included review of existing geological data, 
a field exploration and laboratory testing program, evaluation of soil testing results, 
evaluating site suitability and providing general geotechnical recommendations for 
construction, including providing shallow foundation recommendations. 
 
1.2 Site Location and Description 

The subject site is located between the southwest quadrant of the Polk Parkway 
(SR 570) and Old Dixie Highway (CR 546) interchange and the northwest quadrant of the 
Polk Parkway and US Highway 92 interchange in Auburndale, Florida as shown on 
Figure 1, Site Location Map.  Specifically, the property is located in Section 5, 7 and 8, 
Township 28 South, Range 25 East in Polk County, Florida.  The site currently consists 
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of previously mined undeveloped land. No building structures were present at the time of 
our field activities. We also noted that cattle were kept on the property. Much of the site 
is covered with thick vegetation that would not allow typical 4WD trucks to travel in many 
areas. A dozer was used to create paths to several of the soul boring locations. 

 
The site is generally flat with a general slope increase to the northeast with 

elevations obtained from Google Earth at the boring locations ranging between 
approximately 115 and 130 feet.  GIS topographic information is provided on Figure 2, 
USGS Topographic Map.  Boring/test elevations provided in this report were estimated 
based on Google Earth data; no surveying was completed by Madrid. 

 
1.3 Soil Survey Review 

The Natural Resources Conservation Services (NRCS) Soil Survey reports provide 
a general description of the typical shallow soil strata (about 6 feet) encountered within 
each particular soil mapping unit and reports typical depth to seasonal high water levels.  
The NRCS defines seasonal high water as “a zone of saturation at the highest average 
depth during the wettest season that is at least six inches thick, persists for more than a 
few weeks, and is within six feet of the soil surface.”  The Soil Survey for Polk County 
indicates that four (4) soil types exist within the immediate vicinity of the proposed project 
site.  Figure 3 in Appendix A shows the locations of the different soil types within the 
project limits.  The following are descriptions of each soil type listed in the soil survey 
manual, utilizing a soil number system for easy identification on maps.    

 
Pomona fine sand (map unit 7) 

This poorly drained soil is on broad areas on flatwoods.  Areas of this soil 
range from 5 to several hundred acres.  Slopes are smooth to concave and are 0 
to 2 percent. Typically, this soil has a very dark gray fine sand surface layer about 
6 inches thick.  The subsurface layer to a depth of about 21 inches is sand.  It is 
light brownish gray in the upper part and light gray in the lower part.  The subsoil 
to a depth of about 26 inches is dark reddish brown loamy fine sand.  Below that 
is very pale brown and light gray fine sand to a depth of about 48 inches, light gray 
fine sandy loam to a depth of about 60 inches, and light gray sandy clay loam to a 
depth of about 73 inches.  The underlying material is light gray loamy sand to a 
depth of at least 80 inches. This Pomona soil is reported to have a seasonal high 
water table within 12 inches of the surface for 1 to 4 months during most years.  
The available water capacity is low. 

 
Arents-Water Complex (map unit 11)  

This soil type makes up most of the project area as can be seen on Figure 
3 in Appendix A. This map unit is a series of open pits that are filled with water 
and are paralleled by long steep mounds of soil material. It is a result of phosphate 
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mining. Areas of this map unit range from about 100 to 1,000 acres. Slopes are 
steep to very steep. The Arents part consists of piles of soil material or overburden 
that originally covered the phosphate-bearing strata. The Water part of this map 
unit is formed after the phosphate-bearing strata have been removed. This map 
unit is about 55 percent Arents and 45 percent water. The high water table of the 
Arents-Water complex is variable, but the Arents part generally does not have a 
water table within a depth of 80 inches. The available water capacity generally is 
low, but it varies throughout the map unit. Permeability is rapid, but it also varies. 

 
Samsula muck (map unit 13) 

Samsula muck is a very poorly drained organic soil in swamps and 
marshes.  Areas of this soil range from 30 to several hundred acres.  Slopes are 
smooth and are less than 2 percent.  Typically, this soil is black to dark reddish 
brown muck to a depth of about 31 inches.  The underlying material is sand to a 
depth of about 31 inches.  The underlying material is sand to a depth of at least 80 
inches.  It is black in the upper part and dark grayish brown in the lower part.  This 
Samsula soil has a seasonal high water table at or above the surface except during 
extended dry periods.  Areas on flood plains are subject to frequent flooding as 
well as to ponding.  The available water capacity is high. 

 
Floridana mucky fine sand, depressional (map unit 19)  

This very poorly drained soil is in the depressional areas mostly on 
flatwoods. Areas of this soil range from 3 to several hundred acres. Slopes are 
smooth to concave and are 0 to 2 percent. Typically, this soil has a surface layer 
that is 15 inches thick. The upper part is black mucky fine sand and the lower part 
is black fine sand. The subsurface layer to a depth of about 28 inches is fine sand. 
It is gray in the upper part and grayish brown in the lower part. The subsoil is 
grayish brown sandy clay loam to a depth of about 40 inches, light grayish brown 
sandy loam to a depth of about 48 inches, gray sandy clay loam to a depth of about 
58 inches, and greenish gray sandy loam to a depth of at least 80 inches. This 
Floridana soil is ponded for more than 6 months during most years. Areas on flood 
plains are subject to frequent flooding as well as to ponding. The available water 
capacity is moderate. Permeability is very slow or slow. 
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  Table 1.3: Summary of Soil Map Units 

Map Unit Name Location Soil Types by Depth (in.) Reported SHWT 
Depth (in.) 

7 Pomona fine 
sand  See Figure 3 

0-21 Sand 
21-26 Loamy Sand 

26-48 Sand 
48-60 Sandy Loam 

60-73 Sandy clay loam 
73-80 Loamy Sand 

<12 

11 Arents-Water 
Complex See Figure 3 Open puts that are filled 

with water >80 

13 Samsula muck See Figure 3 0-31 Muck 
31-80 Sand 0 

19 Floridana 
mucky fine sand See Figure 3 

0-28 Sand 
28-40 Sandy Clay Loam 

40-48 Sandy Loam 
48-58 Sandy Clay Loam 

58-80 Sandy Loam 

0 

 
 

2.0 FIELD EXPLORATION 
 
2.1 Standard Penetration Test Borings 

On October 18 through November 1, 2021, Madrid explored subsurface conditions 
at the site by drilling twenty-eight (28) Standard Penetration Test (SPT) borings (SPT-1 
through SPT-28) with track mounted and track mounted drilling equipment to depths 
ranging from 20 to 40 feet below ground surface (bgs).  A GPS hand unit (typical accuracy 
of +/- 10 feet) was utilized in the field for location purposes. The boring locations are 
plotted on the proposed site plan provided by the Client (Figures 4-1 through 4-10) and 
should be considered approximate.  Madrid performed a total of one hundred twenty-five 
(125) soil borings using track mounted and truck mounted drilling equipment between 
May 30th and June 19th, 2012 for an intended youth camp; these borings were also 
reviewed. The following borings were considered (Borings labeled as “SPT” are current 
borings; all others are from 2012): 
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Table 2.1 

SPT Borings 

Proposed 
Multi-family 
Structures 

• SPT-1 through SPT-12 (40 feet) 

Proposed 
Single-family 

Lots 

• SPT-13 through SPT-28 (20-35 feet) 
• B-1 through B-10 
• BP-1 through BP-4 and BP-8 through BP-17 
• PD1-1 through PD1-13 
• PD2-1 through PD2-13 
• PD3-1 through PD3-13 
• PD4-1 through PD4-13 
• RD-1 through RD-40 (not including RD-30) 

Not 
Proposed 

Area 

• Z-1 through Z-6 
• BP-5 through BP-7 
• RD-30 

 
Disturbed samples from the SPT borings were obtained using a split-spoon 

sampler in general accordance with ASTM Specification D 1586, using a 1.4-inch I.D. 
split-spoon sampler driven with a 140-pound slide hammer (safety hammer) falling a 
distance of 30 inches.  An engineering technician familiar with soil classification and field 
evaluations logged the borings in the field and placed samples in sealed containers and 
returned them to Madrid’s laboratory for further classification.  Upon completion, the 
boreholes were backfilled in general accordance with industry standards.  The soil boring 
logs have been included with this report in Appendix A.  Soil samples will be retained for 
a period of 3 months unless otherwise notified. 
 
2.2 Hand Auger Borings 

During the field program, twelve hand auger borings, HA-1 through HA-12, were 
completed in proposed pavement areas, approximately at the locations shown on 
(Figures 4-1 through 4-10).  The borings were advanced to a depth of 7 feet bgs using 
a bucket auger and were completed in general accordance with ASTM D 1452.  Hand 
auger boring logs are included with the SPT logs in Appendix A.  
 

3.0 SUBSURFACE CONDITIONS AND LABORATORY TESTING 
 
3.1 General 

This site has been subjected to extensive earthmoving operations stemming from 
the previous mining and reclaiming activities.  Very little resemblance to the original 
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natural soil types or conditions still exists.  The detailed stratification from one boring to 
another can be highly variable, as is to be expected with mined lands.  

 
In the phosphate mining process, natural surficial soils (overburden) are   stripped 

away to expose the phosphate rich natural soils (also called the “matrix,” which consists 
of sand, clay, and phosphate pebbles) that are excavated and sent for processing where 
the three components of the matrix are separated.  During the mining process, the 
overburden soils are typically cast into adjacent previously mined pits, usually in rows, 
creating linear piles of cast overburden (spoils).  The phosphate pebbles are processed 
into fertilizer or phosphoric acid and sold; the sand (now called tailing sand) is deposited 
in sand tailings piles and can be sold or used as fill; the clay (now waste phosphatic clay) 
is deposited hydraulically in large settling ponds or back into the mine cuts where it is 
allowed to settle and dry. The waste clay represents the most problematic of the post-
mining soil types typically encountered; waste clay was not encountered in borings 
completed at this site. 

 
After mining, waste clay deposition, and reclamation activities, there are three 

general soil groups: spoil areas, capped clays and exposed clays. The soil profile 
encountered in the borings performed at this site exhibit characteristic of spoil areas as 
described below:  

 
Spoil Areas are areas that have been disturbed by mining but have not had 

any waste phosphatic clays deposited on them.  These areas consist of spoil rows 
(areas of higher elevation between deeper mine cuts), mine cuts that were 
backfilled with spoils (instead of waste clays), and areas that were not actually 
mined, but were disturbed by the mining process that was going on in the area.  
After reclamation activities have occurred, such as at this site, the location of 
historical cut and spoil areas may become masked as the site has been leveled by 
cutting the high spoil piles to fill in low areas between spoil rows.  Because the 
spoils are typically cast into rows within an open mine cut, these “piles” may or 
may not extend above the original ground surface.  The cast over-burden soils in 
these areas are generally very loose to loose and highly variable. It appears that 
some measure of reclamation was performed consisting of generally leveling the 
spoil rows. This likely was performed using conventional earth moving equipment. 
This operation would generally provide some compaction in some areas, but also 
result in very loose areas near water bodies where loose overburden soils would 
be pushed into and below water at the adjacent water bodies. 
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3.2 Subsurface Soil Conditions 
In general, the SPT borings encountered very loose to medium dense 

heterogeneous soils consisting predominantly of sand with mixed clayey inclusions, 
silty/clayey sand, and occasional sandy silt and clay soils.  No consistent profile is 
observed in reviewing the boring logs.  This is consistent with the Arents profile described 
by the soil survey, as was expected.   

 
Traces of some slightly organic soils or organic stained soils were encountered in 

borings B-1, B-2, PD1-5, RD-4, RD-3, SPT-11, SPT-12, SPT-9, and SPT-18 at depths 
ranging from 0 to 6 feet bgs.  The organic content percent was between 1 to 10 percent. 
The delineation of unsuitable/deleterious materials was not included as part of the scope 
for this geotechnical study. As a result, Madrid recommends that the delineation of 
organic soils be performed on soils not meeting the criteria outlined in the FDOT Index 
505. Qualified engineering personnel should be retained to provide close visual 
monitoring of the delineation of organic soils during the construction process. It is noted 
that due to the nature of the mined soils, it is anticipated that organic soils of similar and 
greater organic contents can/will be encountered elsewhere within the limits of this site. 
This likely condition is further reasoning and justification for close inspection by 
experienced geotechnical inspection staff during site development activities. 

 
The soil types encountered during our exploration have been assigned a stratum 

number. Each stratum group exhibits a range of engineering properties related to 
suitability for roadway construction as outlined by FDOT Standard Index 505. The stratum 
numbers and soil types associated with this project are listed below. 

 
Stratum 
Number Typical Soil Description USCS 

Classification 
AASHTO 

Classification 

1 Fine SAND to Fine SAND 
with Silt and/or Clay  SP, SP-SM/SP-SC A-3/A-2-4 

2 Clayey SAND  SC A-2-6/A-6 

3 Clayey SAND to Sandy SILT 
to Sandy CLAY SC, MH, CL, CH A-6/A-2-7/A-7 

4 Silty SAND to Silty/Clayey 
SAND SM, SM/SC A-2-4 

 
A geotechnical engineer bases soil stratification on a visual review of the recovered 

samples, laboratory testing, and interpretation of the subsurface conditions encountered 
at the boring locations only. The boring stratification lines represent the approximate 
boundaries between soil types of significantly different engineering properties; however, 
the actual transition may be gradual. In some cases, small variations in properties not 
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considered pertinent to our engineering evaluation may have been abbreviated or omitted 
(i.e. phosphate fragments) for clarity. The boring profiles depict the soil type that most 
represents the sample as a whole.  However, as previously stated, in general the samples 
generally consist of mixed soils often difficult to characterize as one classification or 
another.  The soil profile boring logs should be thoroughly reviewed by all parties involved 
with design and construction of the proposed development. No losses of drilling fluid 
circulation were reported in any of the SPT borings.  The general soil profiles described 
above and as presented on the boring logs are based on our interpretation of subsurface 
conditions encountered at the boring locations only.  Boundaries between soil layers are 
approximate and for illustration purposes only.  Variations in soil conditions in both 
horizontal and vertical directions different from those presented are likely to exist between 
boring locations.  The results of the borings performed for the proposed project site are 
presented in Appendix A of this report. 
 
3.3 Groundwater Conditions and Seasonal High Ground Water 

The project site is generally flat with a general slope increase to the northeast with 
elevations obtained from Google Earth at the boring locations ranging between 
approximately 115 and 130 feet. The groundwater table, when encountered, was 
measured at each of the boring locations during our field explorations. The depths to the 
groundwater table (where encountered) were found to range from approximately 2 to 10 
feet bgs at the locations of the borings performed. The groundwater was not encountered 
within the initial 10 feet of some of the borings. Generally, mud rotary methods were 
employed at a depth of 10 feet to advance the SPT borings deeper. These methods do 
not allow for an accurate measurement of the existing groundwater table below this depth 
where drilling mud is introduced into the borehole. As a result, GNE (Groundwater Not 
Encountered) is indicated on the soil profiles of these borings. However, this does not 
mean that groundwater does not or will not exist in the future at these locations.  The 
groundwater table measured at each of the boring locations where identified is presented 
on the Soil Profiles Sheets in Appendix A. 

 
Groundwater conditions will vary with environmental variations and seasonal 

conditions, such as the frequency and magnitude of rainfall patterns, as well as man-
made influences (i.e. existing water management canals, swales, drainage ditches, 
underdrains and areas of covered soils, such as structures, paved parking lots and 
sidewalks). Seasonal high groundwater (SHWT) is discussed in the NRCS Soil Survey; 
three (3) of four (4) mapped units have the SHWT level within 12 inches of the ground 
surface or higher. The Soil Survey does not present a SHWT level for the primary soil unit 
at the project site, Arents-Water Complex (map unit 11), which encompasses most of the 
site area.  It is noted that Madrid did not observe the typical historical SHWT indicators 
within the soil borings completed. However, it is also noted that perched, near-surface 
groundwater conditions were observed in numerous locations after heavy rains that 
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occurred during the field exploration program. Based on all of these factors, it can 
reasonably be anticipated that the SHWT level for this site may be very shallow.  
 
3.4 Laboratory Testing 

Laboratory tests for natural water content (ASTM D2216), percent passing the No. 
200 sieve (ASTM D1140), organic content (ASTM D2974), and Atterberg Limits 
Determination (ASTM D4318), were performed on selected samples retrieved during the 
field exploration from the SPT borings and Test Pits to verify the visual and tactile soil 
classifications.  Laboratory test reports are included in Appendix B.   

 
Table 3.3a 

Lab Summary 

<#200 Sieve 1.9% - 51.5% 

% Moisture 4.7% - 56.7% 

Atterberg Limits 
LL=22-136,  
PL=11-66,  
PI=5-70 

% Organic 1.1% - 10.0% 

 
 

4.0 EVALUATION AND GENERAL RECOMMENDATIONS 
 
4.1 General Considerations 

The following conclusions and recommendations are based on our understanding 
of the proposed project, the data obtained from the field exploration, experience with 
similar conditions, and generally accepted principles and practices of geotechnical 
engineering. Based on the results of the exploration completed at the site and our 
professional opinion, the proposed site is generally suitable for the proposed 
development. The recommendations presented below should be considered preliminary; 
a final field exploration, lab testing program and engineering evaluation followed by final 
engineering recommendations should be implemented once the site plan has been 
finalized and loading information is available. The information provided herein is sufficient 
to provide due diligence evaluation and pricing considerations related to the proposed 
site development. 
 
4.2  Foundation Considerations 

An evaluation of the soils at the boring locations for suitability of the proposed 
structures, including general site and foundation preparation was completed.  The 
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following discussions and recommendations are based on our understanding of the 
proposed development, the data obtained from the site exploration, experience with 
similar conditions, and generally accepted principles and practices of geotechnical 
engineering.  Based on the results of the exploration completed at the site and our 
professional opinion, soil conditions are generally suitable for the support of the proposed 
single-story structures on a shallow foundation system as applicable to the individual 
structure.  Inadequate bearing capacity is not anticipated to be an issue provided the 
foundation and site preparation recommendations presented herein are implemented. 
Multi-story structures may require soil improvement and or specialized foundations and/or 
site development. Deep foundations may be another consideration for foundation loads 
along with typical construction techniques for slab-on-grade elements. 

 
In order to provide a site with suitable foundation performance of the larger and 

heavier multi-story structures from both bearing and settlement perspectives, there are 
several alternative soil improvement or foundation alternatives to consider. Some of them 
include the following:  
 

o Deep foundations 
o Vibro-replacement stone columns 
o Over-excavate and replace 
o Lightweight fills 
o Dynamic compaction 
o Rigid inclusions 

 
We note that slightly organic soils were encountered in some borings. In general, 

organic soils with greater than 4% organics, when encountered on this site should be 
removed from the structure footprints. These soils can be used as a supplement to 
construct a finish soil layer as described in Section 162 of the FDOT Standard 
Specifications for Road and Bridge Construction (SSRBC). Select fill materials should 
meet the requirements outlined in FDOT Index 505.  

 
If organic or plastic soils are encountered within the foundation subgrade sections, 

they should be removed and placed in areas not affecting foundation performance. The 
removal and utilization of plastic soils, top-soils and other surficial organic soils should be 
accomplished in general accordance with FDOT Design Standard Indices 500 and 505. 
Site preparation should consist of normal clearing and grubbing followed by compaction 
of subgrade soils. Clearing and grubbing and compaction should be accomplished in 
general accordance with Sections 110 and 120 of the FDOT SSRBC, latest edition; and 
as otherwise stated herein. 
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Many of the borings encountered a very loose layer of sandy soils within the zone 
of influence of the foundation.  This loose zone increases the amount of estimated 
settlement that will occur as a larger load is applied.  Very loose soil conditions can 
experience punching or local shear failure under relatively lighter loading conditions than 
those at which general shear failure will occur. Based on these existing soil conditions, a 
minimum width of 18 inches for strip footings and 36 inches for isolated spread footings, 
and a minimum depth of foundation of 18 inches bgs for both strip footings and isolated 
spread footings are recommended as appropriate for design for this site. A preliminary 
allowable bearing pressure of 1,500 and 1,750 pounds per square foot (psf) for strip and 
square footings, respectively, would be appropriate for design for this site and these 
recommended minimum dimensions.   

 
Settlement 
Provided the soil below structure foundations is prepared as per our 

recommendations in Section 4.4.  Most of the settlement should occur immediately 
(during construction) as the soils at this site are very sandy and the clayey soils are not 
present in significant thickness.  As previously stated, we suggest that the structural 
engineer (foundation designer) consider additional reinforcement to minimize future 
cracking associated with differential foundation movement. Actual settlements observed 
during loading will depend on variations in subsurface conditions.  When the stress zones 
for individual isolated footings overlap, the bearing pressure from the two footings is 
increased greater than the individual pressures.  This should be considered by the design 
engineer. 
 

Alternatives for Improved Bearing/Settlement Performance 
If the recommended foundation design pressures and settlement estimates are 

problematic, there are several steps that can be taken to improve these soils. Some of 
these were previously mentioned herein. As an alternative method of site preparation, we 
recommend over-excavation and re-compaction of the soils 4 to 6 feet below bottom of 
the foundations; a minimum 2 feet to either side of a strip footing, and 3 feet beyond the 
edges of an isolated footing.  This will densify, increase the strength, and decrease the 
compressibility of the soils within the depth and width of the zone where the majority of 
the foundation stresses are dissipated.  The increase in unit weight of the compacted soil 
will add additional stress to the soils below the compacted zone, and given the generally 
sandy nature of underlying soils, associated settlements should mostly occur during 
construction.  In addition, for mined sites like the subject property, this will create more 
uniformity in the subgrade soils (in terms of compaction and density) and allow for on-site 
observation of the overall nature of the mixed soils immediately below foundations and a 
determination of whether they are suitable for structural fill/backfill at the time of re-
compaction. 
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4.3 Pavement Considerations 
In general, the existing shallow subsurface soils encountered in the borings are 

suitable for supporting the proposed access drive improvements after proper subgrade 
preparation.  However, clayey sand is present at shallow depth in some areas.  
Compaction of clayey sand may be difficult as it tends to retain moisture.  With the very 
loose sands at this site, for improved performance, we recommend either over-excavating 
1 foot below the proposed bottom of the base layer and compacting the base of the 
subgrade before replacing and compacting the excavated soil.  All compaction operations 
should be completed in accordance with Section 4.4 of this report.  The following 
descriptions provide the general characteristics of each soil type observed in the roadway 
and pond borings: 

 
If organic or plastic soils are encountered within the pavement section, they should 

be removed and placed in areas not affecting pavement performance. The removal and 
utilization of plastic soils, top-soils and other surficial organic soils should be 
accomplished in accordance with FDOT Standard Plan Indices 120-1 and 120-2.  Site 
preparation should consist of normal clearing and grubbing followed by compaction of 
subgrade soils. Backfill should consist of materials conforming to FDOT Standard Plan 
Index 120-1. Clearing and grubbing and compaction should be accomplished in 
accordance with Sections 110 and 120 of the FDOT SSRBC, latest edition. 

 
Embankment fill soils should be placed and compacted in accordance with FDOT 

SSRBC. Depending upon groundwater levels at the time of construction, some form of 
dewatering may be required to achieve the required compaction based on the anticipated 
construction. During subgrade soil preparation, any plastic soils below the excavated 
subgrade could become disturbed by construction activities. If this becomes the case, the 
Contractor may be directed to remove the disturbed or pumping soils to a depth of 12 to 
18 inches below design grade and backfill the area with select structural fill. In such 
situations, FDOT Indices 500 and 505 should be followed. 

 
Limerock Bearing Ratio (LBR) tests were not a part of the scope of services. 

Madrid recommends that LBR tests be performed to evaluate the insitu near-surface soils 
along the project roadway alignments or any fill materials used within 2 to 3 feet of finished 
pavement elevation. Madrid can be retained to perform any necessary materials testing. 
An approximate LBR value should be used in design for existing/fill soils used beneath 
the proposed pavement section. While fill sources are not known, based on previous 
experience, a design LBR value of 20 should be available from typical compacted “Select” 
fill as defined in FDOT Index 505. It is recommended that the pavement section include 
at least 12 inches of subgrade soils stabilized to a minimum LBR of 40. It is likely that the 
amount of stabilizing material required will vary depending on the existing/fill LBR values. 
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Grades for the type of proposed roadway should ideally be set to provide a minimum 
separation in accordance with the FDOT Plans and Preparation Manual (PPM) between the 
bottom of the base and the estimated seasonal high groundwater levels selected for this 
project. Correspondingly, the base should remain at the minimum separation above 
sustained water levels in roadside ditches, making positive drainage of the ditches 
important. It is our recommendation that the proposed design for the cross sections of the 
roadway be reviewed to confirm that the roadway elevations meet the minimum base 
clearance criteria. The use of black base and/or underdrains may be required for sections 
of the roadway not meeting base clearance requirements.  

 
4.4 Site Preparation and Earthwork 

 
4.4.1 Clearing and Stripping 
All construction areas should be cleared of any trees, scrub vegetation, existing 

debris and topsoil stripped as necessary to remove roots and other deleterious material.  
Complete removal of stumps and roots is important to help reduce future settlement as 
any remnants decay in the future.  Clearing and grubbing should be closely monitored by 
the Engineer.  Topsoil is anticipated to be on the order of 6 inches or less and should be 
discarded or may be stockpiled for future reuse in landscape areas if desired.  In addition, 
any abandoned utilities should be removed as open conduits can lead to soil erosion and 
a loss of support beneath foundations.  
 

4.4.2 Proof-Rolling 
After clearing and grubbing, the building pad, pavement areas and other 

foundation subgrade areas, including out to 10 feet horizontally from the plan limits, 
should be evaluated and methodically proof-rolled, as directed by representatives of 
Madrid, with compaction equipment or with heavy construction equipment (i.e. large 
vibratory smooth roller or loaded front-end loader) capable of achieving the required 
compaction.  Rolling should continue until a density of at least 98 percent of Modified 
Proctor maximum dry density (MPMDD) (ASTM D-1557) is achieved over the building 
pad, pavement areas and other foundation areas.  Any soft, rolling or otherwise suspect 
areas should be investigated, and any unsuitable soils and/or unstable soil conditions 
should be removed and replaced with structural fill as described in Section 4.4.3.   

 
4.4.3 Earthwork and Compaction 
All structural soils (existing or placed) within 2 feet beneath the bottom of shallow 

foundations, pavement areas and floor slabs should meet gradation (no more than 12 
percent fines or 4 percent organics) requirements and compacted to achieve the minimum 
density requirement of 98% of MPMDD.  This may require excavation and compaction 
below footing subgrade level.  Clayey sand soils at this site may not be suitable for re-
use, depending on clay content.  Organic content is not anticipated to be an issue 
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provided topsoil is removed.  Foundation subgrade soils should be inspected to verify that 
they meet the gradation and organic content requirements, compacted, and tested to 
verify in-place density to a depth of 24 inches below footing bottoms.  The base of all 
excavations should be compacted to 98% of MPMDD prior to placement of fill. 

 
Fill placement in large areas should be completed in lifts no greater than 12 inches 

in thickness and compacted to at least 98 percent of the MPMDD.  If compaction cannot 
be achieved at 12-inch lifts, thinner lifts may be required.  It is noted that heavy vibratory 
compaction near other structures has the potential to cause damage.  Foundation soils in 
smaller footing excavations or utility trenches where compaction must be achieved with 
smaller hand operated equipment should be compacted in lifts no greater than 6 inches 
in thickness and compacted to at least 98 percent of the MPMDD.   
 

Similar earthwork and compaction operations should be employed for utility 
installations.  Generally, all utilities should be installed in accordance with the current 
addition of the Florida Department of Transportation Standard Specifications for Road 
and Bridge Construction.  Prior to construction, bulk samples representative of anticipated 
subgrade and fill soils should be collected and subjected to Modified Proctor testing.  
Existing clean sandy soils excavated from footings intended for reuse as backfill may 
require moisture conditioning to permit adequate compaction.   

 
4.5 Shallow Excavations and Dewatering 

Open-cut methods appear suitable for shallow excavations, but very loose sand 
may slough at shallow slopes.  Temporary side slopes for the open-cut excavations 
should be stable in the short term at slopes of one and one-half feet horizontal to one foot 
vertical (1.5:1 H:V).  All excavations should conform to the Occupational Safety and 
Health Act (OSHA) requirements for Type C soils as described Federal Register 29 CFR 
Part 1926.  Design of a shoring system is the responsibility of the selected contractor.  A 
number of variable factors, such as nature and strength of excavated soils, depth of 
excavation and groundwater, proximity of adjacent structures, and economics of 
construction method, etc., will affect the choice of support method.   

 
All vertical shoring or prefabricated trench lining systems should be continuous and 

maintained in place to assure adequate temporary stability during backfilling of the trench 
as recommended subsequently.  Excavated soils should not be stockpiled within 15 feet 
(horizontally) of the shored excavations, unless specific provisions for surcharge loading 
have been included in the design of the shoring system.  The final decision on appropriate 
excavation methods and design of shoring systems is the responsibility of the contractor.   

 
Based upon our recommended design water table (2 feet bgs) and depending 

upon the time of year, it appears that groundwater should be anticipated for excavations.  
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We recommend that a dewatering system be designed and installed to draw the 
groundwater table down to a depth sufficient to achieve compaction for the foundation; 
this typically requires lowering the water to 2 to 3 feet below the foundation subgrade 
level.  The contractor should employ a registered professional engineer to design all 
shoring and dewatering systems. 

 
4.6 On-Site Soil Suitability 

The general suitability of the soils encountered along the roadway alignment and 
within the proposed pond/borrow pit areas is presented in the “Notes” section on the Soils 
Survey Sheet in Appendix A. Indices 500 and 505 of the FDOT Design Standards 
should be used to determine the specific usability of the soil types encountered during 
our exploration program. Additional descriptions and guidelines for the individual soil 
stratum are provided below. 

 
Stratum No. 1 (A-3/A-2-4) Fine Sand to Fine Sand with Silt and/or Clay:   

Soils of this group are fine-grained sand with minor silty or clayey fines.  Stratum 
No. 1 classifies as A-3/A-2-4 in the AASHTO system and generally SP to SP-SM/SP-SC 
in the USCS system.  This stratum is non-plastic with less than 15 percent passing the 
No. 200 mesh sieve.  Occasionally, these soils are encountered at depth with abundant 
phosphate.  This material type is regarded as SELECT by FDOT Standard Index 505.  
Occasional trace organics were encountered in this stratum. Select soils having an 
average organic content of more than 2.5 percent, or having an individual test value which 
exceeds 4 percent, shall not be used in the subgrade portion of the roadbed. Select soils 
having an average organic content of more than 5 percent, or an organic content 
individual test result which exceeds 7 percent, shall not be used in the portion of 
embankment inside a 1V:2H extending downward from the edge of the roadway shoulder. 

 
Stratum No. 2 (A-2-6/A-6) Clayey Sand:   

Soils of this group are generally sands with clayey fines.  Stratum No. 2 classifies 
as A-2-6/A-6 in the AASHTO system and SM/SC to SC in the USCS system.  This stratum 
is plastic with 15 to 50 percent passing the No. 200 mesh sieve and liquid limits of less 
than 50 percent.  These soils occasionally include moderate to abundant phosphatic fines 
to phosphate nodules.  This material type is regarded as PLASTIC by FDOT Standard 
Index 505.   

 
Stratum No. 3 (A-6/A-2-7/A-7) Clayey Sand to Sandy Silt to Sandy Clay:   

Soils of this group are clayey, fine-grained sand.  Stratum No. 3 classifies as A-
6/A-2-7/A-7 in the AASHTO system and SC to MH to CL to CH in the USCS system.  This 
stratum is plastic with 15 to greater than 50 percent passing the No. 200 mesh sieve and 
frequently with liquid limits greater than 50 percent.  At depths of 15 feet or greater, these 
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soils often include moderate to abundant phosphate.  This material type is regarded as 
PLASTIC to HIGH PLASTIC by FDOT Standard Index 505.  

 
Stratum No. 4 (A-2-4) Silty Sand to Silty/Clayey Sand:   
Soils of this group are silty to borderline silty/clayey sand.  Stratum No. 4 classifies as A-
2-4 in the AASHTO system and SM to SM/SC in the USCS system.  This stratum is non-
plastic to plastic with 15 to 35 percent passing the No. 200 mesh sieve.  At depths of 15 
feet or greater, these soils often include phosphate.  Certain types of A-2-4 may retain 
excess moisture and may be difficult to dry and compact.  It should be used in the 
embankment above the water level existing at the time of construction. This material type 
is regarded as NON-PLASTIC to PLASTIC by FDOT Standard Index 505. 

 
4.7 Quality Assurance 

We recommend implementing a comprehensive quality assurance program to 
verify that all site preparation and foundation construction is conducted in accordance 
with the recommendations herein and the appropriate plans and specifications.  It is 
strongly recommended that Madrid be retained to perform materials testing and 
inspection services to observe that the subsurface conditions are as we have discussed 
herein and that foundation construction, ground densification and fill placement is in 
accordance with our recommendations.  Madrid cannot accept responsibility for any 
conditions which deviate from those described in this report if not engaged to provide 
construction observation and testing for this project.  An on-site engineering technician 
should monitor all site preparation to verify that all deleterious materials have been 
removed and should observe earthwork activities to verify that the foundation and 
pavement subgrade soils conform to the recommendations herein.  In-situ density tests 
should be conducted during filling activities and below all footings, pavement areas and 
structure bottoms to verify that the required densities have been achieved.  In-situ density 
values should be compared to laboratory Proctor moisture-density results for in-situ and 
fill soils to confirm they meet minimum compaction requirements.   

 
5.0 LIMITATIONS 

 
This report has been prepared for Vacant Land of Polk County, LLC. for the 

proposed new residential development in Auburndale, Florida.  The recommendations 
presented herein should be considered preliminary; a final field exploration, lab testing 
program and engineering evaluation followed by final engineering recommendations 
should be implemented once the site plan has been finalized and loading information is 
available. The information provided herein is sufficient to provide due diligence evaluation 
and pricing considerations related to the proposed site development.  
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The information in this report is intended for the sole use of the addressees and 
their assigns/agents and may not be relied upon or used by any third party without 
expressed written consent.  The evaluations and recommendations presented herein are 
based on Madrid’s interpretation and understanding of site conditions and information 
provided by the Client.  This report is not a specification document and is not intended for 
use as a part of the specifications.  Varying degrees of non-uniformity of the horizontal 
and vertical soil conditions may exist at the site.  This study is not intended to be an 
evaluation of sinkhole risk.  This study does not include an evaluation of the environmental 
(ecological or hazardous/toxic material related) condition of the site and subsurface.  The 
study reported herein has been conducted in accordance with the generally accepted 
standards, principles and practices in the geotechnical engineering profession.  No other 
warranty, expressed or implied, is made.  Madrid is not responsible for the independent 
conclusions, opinions, and/or recommendations made by others based on the field 
investigation and laboratory testing data presented in this report.   Soil samples will be 
stored at our Bartow Office for a period of 3 months from the date of this report unless 
other arrangements are made. 

 



FIGURES 

 



0 1,000

Feet

Vacant Land of Polk County, LLC
MADRID CPWG

Sources:  GIS Information (ESRI)

FIGURE 1
Site Location Map
Auburn Lakes Preserve Geotech
Auburndale, Florida

Drawn By: MSM Checked By:  JED
Project Number:

 Notes:

2030 State Road 60 East
Bartow, Florida 33830
863 533-9007    Fax: 863 533-8997
EB-0006509

³

14927

)̂

Project Location

)̂



150

145

130125

155

140

135

120

130

125

115

120
115

0 1,000

Feet

MADRID CPWG

Drawn By: MSM Checked By: JED

Source:  GIS Information (ESRI), Topographic Information (USGS)

2030 State Road 60 East
Bartow, Florida 33830
863 533-9007    Fax: 863 533-8997
EB-0006509

³

Vacant Land of Polk County, LLC
FIGURE 2
USGS Topographic Map
Auburn Lakes Preserve Geotech
Auburndale, Florida

Project Number:
14927

Project Location



99

35

58

99

58 13

44

17

58

35
44

44

44

44

23

23

7
7

42

9944

40

15

7

7

99

9

31

3

3

6

11

58

32

44

31
32

32

32

32

25

1917

35

44

48

12

9

24

6

19

35

13

3

47

19

21

0 1,000

Feet

MADRID CPWG

Drawn By: MSM Checked By: JED

Source:  GIS Information (ESRI), Topographic Information (USGS)

2030 State Road 60 East
Bartow, Florida 33830
863 533-9007    Fax: 863 533-8997
EB-0006509

³

Vacant Land of Polk County, LLC
FIGURE 3
USDA/NRCS Soil Map
Auburn Lakes Preserve Geotech
Auburndale, Florida

Project Number:
14927

Project Location

Legend
11, ARENTS

12, NEILHURST

13, SAMSULA

15, TAVARES

17, SMYRNA

19, FLORIDANA

21, IMMOKALEE

23, ONA

24, NITTAW

25, PLACID

3, CANDLER

31, ADAMSVILLE

32, KALIGA

35, HONTOON

40, WAUCHULA

42, FELDA

44, PAISLEY

47, ZOLFO

48, CHOBEE

58, UDORTHENTS

6, EATON

7, POMONA

9, LYNNE

99, WATER


	Madrid Engineering Group, Inc. (EB 6509)
	14927 Cover Page.pdf
	Auburn Lakes Preserve, Auburndale, Florida

	14927 Geotech Report.pdf
	1.0 INTRODUCTION AND PROJECT DESCRIPTION
	1.1 General
	1.2 Site Location and Description
	1.3 Soil Survey Review

	2.0 FIELD EXPLORATION
	2.1 Standard Penetration Test Borings
	2.2 Hand Auger Borings

	3.0 SUBSURFACE CONDITIONS AND LABORATORY TESTING
	3.1 General
	3.2 Subsurface Soil Conditions
	3.3 Groundwater Conditions and Seasonal High Ground Water
	3.4 Laboratory Testing

	4.0 EVALUATION AND GENERAL RECOMMENDATIONS
	4.1 General Considerations
	4.2  Foundation Considerations
	4.3 Pavement Considerations
	4.4 Site Preparation and Earthwork
	4.4.1 Clearing and Stripping
	4.4.2 Proof-Rolling
	4.4.3 Earthwork and Compaction

	4.5 Shallow Excavations and Dewatering
	4.6 On-Site Soil Suitability
	4.7 Quality Assurance

	5.0 LIMITATIONS

	14927 RCB.pdf
	Sheets and Views
	1 REPORT OF CORE BORINGS (1 OF 9)
	2 REPORT OF CORE BORINGS (2 OF 9)
	3 REPORT OF CORE BORINGS (3 OF 9)
	4 REPORT OF CORE BORINGS (4 OF 9)
	5 REPORT OF CORE BORINGS (5 OF 9)
	6 REPORT OF CORE BORINGS (6 OF 9)
	7 REPORT OF CORE BORINGS (7 OF 9)
	8 REPORT OF CORE BORINGS (8 OF 9)
	9 REPORT OF CORE BORINGS (9 OF 9)


	14927 Fig 4 BLP.pdf
	Sheets and Views
	14927 BLP-4
	14927 BLP-4-1
	14927 BLP-4-2
	14927 BLP-4-3
	14927 BLP-4-4
	14927 BLP-4-5
	14927 BLP-4-6
	14927 BLP-4-7
	14927 BLP-4-8
	14927 BLP-4-9
	14927 BLP-4-10


	14927 Cover Letter.pdf
	Madrid Engineering Group, Inc. (EB 6509)

	14927 Geotech Report.pdf
	1.0 INTRODUCTION AND PROJECT DESCRIPTION
	1.1 General
	1.2 Site Location and Description
	1.3 Soil Survey Review

	2.0 FIELD EXPLORATION
	2.1 Standard Penetration Test Borings
	2.2 Hand Auger Borings

	3.0 SUBSURFACE CONDITIONS AND LABORATORY TESTING
	3.1 General
	3.2 Subsurface Soil Conditions
	3.3 Groundwater Conditions and Seasonal High Ground Water
	3.4 Laboratory Testing

	4.0 EVALUATION AND GENERAL RECOMMENDATIONS
	4.1 General Considerations
	4.2  Foundation Considerations
	4.3 Pavement Considerations
	4.4 Site Preparation and Earthwork
	4.4.1 Clearing and Stripping
	4.4.2 Proof-Rolling
	4.4.3 Earthwork and Compaction

	4.5 Shallow Excavations and Dewatering
	4.6 On-Site Soil Suitability
	4.7 Quality Assurance

	5.0 LIMITATIONS

	14927 Cover Letter.pdf
	Madrid Engineering Group, Inc. (EB 6509)




