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Dear Mr. Toepp:

Universal Engineering Sciences, Inc. (Universal) has completed a preliminary subsurface
exploration at the above referenced site in St. Lucie County, Florida. Our exploration was
authorized by you and was conducted as outlined in Universal Proposal No. P07-0608G. This
exploration was performed in accordance with generally accepted soil and foundation
engineering practices. No other warranty, expressed or implied, is made.

The following report presents the results of our field exploration with a geotechnical engineering
interpretation of those results with respect to the project characteristics as provided to us. We
have included our estimates of the typical wet season groundwater level at the boring locations,
general comments concerning anticipated soil support characteristics for typical low-rise
commercial buildings, the anticipated infiltration characteristics of the site subsoils and the
suitability of excavated materials for use as fill.

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.
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1.0 INTRODUCTION

Universal Engineering Sciences, Inc. (Universal) has completed the preliminary subsurface
exploration for the proposed Crossroads Industrial Park in Fort Pierce, St. Lucie County, Florida.
This exploration was authorized by Mr. Gregory Toepp and was conducted as outlined in
Universal Proposal No. P07-0608G. This exploration was performed in accordance with
generally accepted soil and foundation engineering practices. No other warranty, expressed or
implied, is made.

2.0 PROJECT DESCRIPTION

Universal understands from review of a preliminary site plan provided by the client that the
proposed project will include the construction of an industrial park development with total
building footprints covering an area of approximately 1,183,000 square feet (option 5) on an
84.65 acre site in Fort Pierce, Florida. The project is designed to include five (5) one-story
buildings and associated parking/drive areas. We understand that the stormwater runoff from
the new impervious surfaces will be retained on-site within a proposed “wet” retention basin to
be located south of the proposed buildings. Note that there is an alternative building design that

would include 1,423,000 square feet of buildings (option 4).

Please note that our subsurface exploration was preliminary in nature and conducted to acquire
general subsurface information only. Once specified site configuration, building detail and
structural and traffic loading information are available a final subsurface exploration will be
required.

3.0 PURPOSE

The purposes of this exploration were:

e to explore the subsurface conditions at general locations and depths as requested by the
client and

e to provide our estimates of the typical wet season groundwater levels at the boring
locations and

e to provide general comments concerning the anticipated soil support characteristics for
typical low-rise commercial buildings, the anticipated infiltration characteristics of the site
subsoils and the suitability of excavated materials for use as fill.

4.0 SITE DESCRIPTION

The subject site is an approximate 84.65 acre undeveloped parcel located within Section 25,
Township 35 South, Range 39 East in St. Lucie County, Florida. More specifically, the site is
located at the south end of Crossroads Parkway, between Interstate 95 and the Florida
Turnpike, in Fort Pierce, Florida. At the time of drilling, the site was relatively level with
vegetative cover consisting mostly of trees and brush. Dirt paths meandered across the
property. Existing office complexes are located to the north of the property.
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4.1 SoIL SURVEY

The majority of the site soils are mapped as Ankona sand (2), Fluvaquents (14), and Wabasso
sand (48) according to the St. Lucie County Soil Survey (SLCSS), dated 1980. Ankona and
Wabasso sands are described as a nearly level, poorly drained soils on broad flatwood areas.
Fluvaquents is described as very poorly drained, nearly level soil found on flood plains of rivers
and creeks. A copy of a portion of the SLCSS is included as Figure 1.

4.2 TOPOGRAPHY

According to information obtained from the teraserver website (www.terraserver.microsoft.com),
ground surface elevation across the site area is approximately +5 to +15 feet National Geodetic
Vertical Datum (NGVD). A copy of a portion of the USGS Map is included as Figure 2.

5.0 SCOPE OF SERVICES

“The services conducted by Universal during our preliminary subsurface exploration program are
as follows:

o Drill fourteen (14) Standard Penetration Test (SPT) borings within accessible areas of the
site to a depth of 20 feet below existing land surface (bls).

e Perform two (2) South Florida Water Management District (SFWMD) Open Hole Exfiltration
Tests within the proposed retention area

e Obtain one (1) remolded tube samples of the near surface soils within the proposed
retention area for subsequent laboratory permeability tests

e Secure samples of representative soils encountered in the soil borings for review, laboratory
analysis and classification by a Geotechnical Engineer.

e Measure the existing site groundwater levels and provide an estimate of the typical wet
season groundwater level.

e Conduct soil gradation tests on selected soil samples obtained in the field to determine their
engineering properties.

e Assess the existing soil conditions with respect to the proposed construction.

e Prepare a geotechnical engineering report which documents the results of our preliminary
subsurface exploration and laboratory testing program with analysis and general comments.

6.0 LIMITATIONS

Please note that this report is based on a preliminary subsurface exploration program with the
scope of services, general boring locations and depths as directed by client. The information
submitted in this report is based on data obtained from the soil borings performed at the
locations indicated on the Exploration Location Plan and from other information as referenced.
This report has not been prepared to meet the full needs of design professionals, contractors, or
any other parties, and any use of this report by them without the guidance of the soil and
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foundation engineer who prepared it constitutes improper usage which could lead to erroneous
assumptions, faulty conclusions, and other problems.

This report does not reflect any variations which may occur across the site. The nature and
extent of such variations may not become evident until the course of future explorations or
actual construction. If variations then become evident, it will be necessary for re-evaluation of
the recommendations in this report after performing on-site observations during the construction
period and noting the characteristics of any variations.

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.

Al 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 Exhibit 1 "Important Information About Your Geotechnical Engineering Report"
prepared by ASFE/Professional Firms Practicing in the Geosciences.

7.0 FIELD METHODOLOGIES

7.1 STANDARD PENETRATION TESTS

The fourteen (14) SPT borings, designated B1 through B14 on the attached Figure 3, were
performed in general accordance with the procedures of ASTM D 1586 (Standard Method for
Penetration Test and Split-Barrel Sampling of Soils). The SPT drilling technique involves driving
a standard split-barrel sampler into the soil by a 140 pound hammer, free falling 30 inches. The
number of blows required to drive the sampler 1 foot, after an initial seating of 6 inches, is
designated the penetration resistance, or N-value, an index to soil strength and consistency.
The soil samples recovered from the split-barrel sampler were visually inspected and classified
in general accordance with the guidelines of ASTM D 2487 (Standard Classification of Soils for
Engineering Purposes [Unified Soil Classification System]).

The SPT soil borings were performed with an ATV mounted drilling rig. Universal located the
test borings in the field using the provided site plan and measuring from the existing on-site
landmarks shown on an aerial photograph using a cloth tape. No survey control was provided
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on-site, and our boring locations should be considered only as accurate as implied by the
methods of measurements used. The approximate boring locations are shown on the attached
Figure 3.

7.2 SFWMD EXFILTRATION TEST

Universal performed one SFWMD Open-Hole exfiltration test, at boring location B14, as
indicated on the Boring Location Plan. The total depth of the boring for the exfiltration test was
15 feet bls.

7.3 SHELBY TUBE SAMPLES

We obtained two (2) remolded shelby tube samples of the near surface soils for subsequent
laboratory permeability tests. These specimens were obtained at depths of approximately 2 to

2) feet bls according to ASTM D 1587 (Thin-Wall Tube Sampling of Soils) procedure. This
~ procedure includes manually excavating a pit and hand driving a 2.82- inch inside diameter
shelby tube horizontally and vertically into the soil mass.

8.0 LABORATORY METHODOLOGIES

8.1 PARTICLE SIZE ANALYSIS

We completed #200 sieve particle size analyses on nine (9) representative soil samples. These
samples were tested according to the procedures listed ASTM D 1140 (Standard Test Method
for Amount of Material in Soils Finer than the No. 200 Sieve). In part, ASTM D 1140 requires a
thorough mixing the sample with water and flushing it through a No. 200 sieve until all of the
particles smaller than the sieve size leave the sample. The percentage of the material finer than
the No. 200 sieve helps determines the textural nature of the soil sample and aids in evaluating
its engineering characteristics. The percentage of materials passing the #200 sieve is shown on
the attached boring logs.

8.2 PERMEABILITY TESTS

Constant head permeability tests were performed on the shelby tube samples by measuring the
water flow through the sample for time versus flow volume. The tests were performed without
extracting or otherwise disturbing the shelby tube contents. This data was used to calculate the
coefficient of permeability (K) of the soils. Results of these tests are found in the laboratory
results section of this report.

9.0 SOIL STRATIGRAPHY

The results of our field exploration and laboratory analysis, together with pertinent information
obtained from the SPT borings, such as soil profiles, penetration resistance and stabilized
groundwater levels are shown on the boring logs included in Appendix A. The Key to Boring
Logs, Soil Classification Chart is also included in Appendix A. The soil profiles were prepared
from field logs after the recovered soil samples were examined by a Geotechnical Engineer.
The stratification lines shown on the boring logs represent the approximate boundaries between
soil types, and may not depict exact subsurface soil conditions. The actual soil boundaries may
be more transitional than depicted. A generalized profile of the soils encountered at our boring
locations is presented below in Table |. For detailed soil profiles, please refer to the attached
boring logs.
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TABLE |
GENERALIZED SOIL PROFILE
Depth Approximate
Encountered Thickness Soil Description
(feet, bls) (feet)
Interlayered strata of fine sands [SP], fine sands with silt [SP-SM],
Surface 20+ fine sand with clay [SP-SC], and clayey fine sands [SC], loose to
dense.
NOTE: [] denotes Unified Soil Classification system designation.

+ indicates strata encountered at boring termination, total thickness undetermined.

10.0 GROUNDWATER CONDITIONS

10.1 EXISTING GROUNDWATER CONDITIONS

We measured the water levels in the boreholes on September 13, 2007 after the groundwater
was allowed to stabilize. The groundwater levels are shown on the attached boring logs. The
groundwater level depths ranged from 4.0 to 10.1 feet bls at the boring locations. Fluctuations 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 borings
were conducted.

10.2 TyPICAL WET SEASON GROUNDWATER LEVEL

The typical wet season groundwater level is defined as the highest groundwater level sustained
for a period of 2 to 4 weeks during the "wet" season of the year, for existing site conditions, in a
year with average normal rainfall amounts. Based on historical data, the rainy season in St.
Lucie County, Florida is between June and October of the year. In order to estimate the wet
season water level at the boring locations, many factors are examined, including the following:

Measured groundwater level

Drainage characteristics of existing soil types

Season of the year (wet/dry season)

Current & historical rainfall data (recent and year-to-date)
Natural relief points (such as lakes, rivers, swamp areas, etc.)
Man-made drainage systems (ditches, canals, etc.)

Distances to relief points and man-made drainage systems
On-site types of vegetation

Area topography (ground surface elevations)

TT@moooTo

The groundwater level readings were taken on September 13, 2007. According to data from the
Southeast Regional Climate Center and the National Weather Service, the total rainfall in the
previous month of August for St. Lucie County was 2.3 inches, approximately 3.8 inches below
the normal level for August. The year to date rainfall through September 18, 2007 was
approximately 29.5 inches, roughly 8.9 inches below normal. Based on this information and
factors listed above, we estimate that the typical wet season groundwater levels at the boring
locations will be 2 feet above the existing measured levels or roughly 2 to 8 feet bls. Please
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note, however, that peak stage elevations immediately following various intense storm events,
may be somewhat higher than the estimated typical wet season levels

11.0 LABORATORY RESULTS

11.1 PARTICLE SizE ANALYSIS

The soil sample submitted for analysis was classified as fine sands [SP] and fine sands with silt
[SP-SM], clayey fine sands [SC], and fine sand with clay [SP-SC]. The percentage of soil sizes
passing the #200 sieve size are shown on the boring logs at the approximate depth sampled.

11.2 PERMEABILITY TESTS

Soil permeability is a measure of the soil's ability to allow water flow though it under saturated
conditions. Permeability is a function of the grain size and sorting of the entire soil mass.
According to the National Soil Survey Handbook, 1993 Edition, published by the U.S.
Department of Agriculture, permeability rates can be expressed in the following classes:

Permeability Class Permeability K (in/hr)

Extremely Slow 0.0-0.01

Very Slow 0.01-0.06

Slow 0.06-0.2
Moderately Slow 0.2-0.6
Moderate 06-20
Moderately Rapid 20-6.0

Rapid 6.0-20.0

Very Rapid >20.0

Most "clean" fine sands [SP] typically exhibit moderately rapid to very rapid permeabilities. Fine
sands with silt or clay [SP-SM or SP-SC] can usually be considered to have slow to moderately
slow permeabilities; while silty sand [SM], clayey sands [SC], silts [ML] and clays [CL] are
typically within the extremely slow to slow class.
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The result obtained from our laboratory remolded permeability test, where K is the coefficient of
permeability, is displayed in Table Il below:

TABLE Il
PERMEABILITY TEST RESULTS
Boring : : Permeability Permeability
Location Soll Type Sample Depth (feet) Rate K (in/hr) Class
B13 Clayey fine sands [SC] Remolded @ 22 to 3 2.0 Moderately Rapid

It should be noted that the coefficient of permeability is not an infiltration rate. The actual
infiltration rate is influenced by the coefficient of permeability as well as several factors,
including the elevation of the pond bottom, water level in the pond, the elevation of the wet
season water table, and the confining layer.

12.0 ANALYSIS AND GENERAL COMMENTS

12.1 PROPOSED BUILDING AREAS

The removal of site vegetation and root mats, along with other construction activities, will further
loosen surficial soils to various depths. To provide a homogeneous, compacted, sandy soil
system underneath the proposed foundations and floor slabs, densification of at least the upper
2 feet of the surficial, loose soils and subsequent fill soils will be necessary. This will create a
soil mat capable of dissipating the building loads over any remaining loose strata at depth.

We believe that this can be effectively accomplished using conventional site preparation
procedures including a comprehensive root raking and stripping procedure to remove
vegetation, root mats and organic topsoils; and then an extensive proof-rolling and densification
program for the surficial soils and subsequent structural fill. Assuming that such procedures are
properly performed, we anticipate that conventional, shallow spread footing foundations may be
used to support conventional one to two story construction with an allowable bearing pressure
of 3,000 psf. Minimum footings should be 16 inches deep and 16 inches wide for wall footings
and 30 inches wide for column footings.

After final building configurations and anticipated structural loadings are better known, additional
test borings should be performed so that specific recommendations for foundation design
parameters can be formulated and our preliminary recommendations can be confirmed.

12.2 PROPOSED PAVEMENT AREAS

An extensive stripping of surficial roots and vegetation, and a densification of the loose surficial
sands, along with subsequent select fill necessary to reach final grade levels, will be required in
all parking and drive areas, in order to both increase subgrade capacity and to limit subsequent
settlements due to traffic vibrations. Any local zones of soft or yielding surficial soil should be
compacted or removed and replaced with structural fill prior to adding any new fill in the
pavement areas.

Standard duty pavement areas are defined as having car and pickup truck loading conditions.
Heavy duty areas are defined as having delivery, storage, and garbage truck loading conditions

7
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along with service drives. Assuming a) the subgrade soils are compacted to 95 percent of
Modified Proctor test maximum dry density (ASTM D 1557) with a design LBR value of 40 (After
stabilization), b) a 20 year design life, c) terminal serviceability index (Py) of 2, d) reliability of 85
percent, and e) total equivalent 18 kip single axle loads (E;sSAL) of 13,000, we recommend the
design shown in the following Table Il for a standard duty asphalt pavement.

TABLE Ili
STANDARD DUTY ASPHALT/LIMEROCK PAVEMENT
Pavement Layer Thickness Minimum Requirements

Asphalt Wearing Surface - 95% Laboratory Marshall Density, Mix to be
FDOT Type S-l or S-llI el approved by Universal.

98% Modified Proctor test maximum dry

Limerock, Cemented Coquina, . . ) ) .
or Recycled Concrete Base 6 Inch Minimum I<;i::‘ear§|E]y60L|merock Bearing Ratio (LBR) of at

98% Modified Proctor test maximum dry
Stabilized Subbase Course 8 Inch Minimum density, stabilized to a Limerock Bearing Ratio
(LBR) of at least 40.

Assuming the above factors for standard duty pavements apply to heavy duty pavements, with
total equivalent 18 kip single axle loads (E:sSAL) increased to 150,000, we recommend using
the following design in Table 1V for heavy duty pavement areas.

TABLE IV
HEAVY DUTY ASPHALT/LIMEROCK PAVEMENT
Pavement Layer Thickness Minimum Requirements
Asphalt Wearing Surface - 95% Laboratory Marshall Density, Mix to be
FDOT Type S-I or S-lil 2iinch Minimum approved by Universal.

98% Modified Proctor test maximum dry

Limerock, Cemented Coquina, e ) ) . .
or Recycled Concrete Base 8 Inch Minimum l(’isear;?lgyéoumerock Bearing Ratio (LBR) of at

98% Modified Proctor test maximum dry
Stabilized Subbase Course 8 Inch Minimum density, stabilized to a Limerock Bearing Ratio
(LBR) of at least 40.

We recommend designing pavements with at least 18 inches of clearance between the bottom
of the pavement concrete or base courses and the estimated typical wet season groundwater
level. A thorough testing and inspection program should be incorporated during the pavement
construction.

After parking/drive configurations, and anticipated traffic loadings are better known, additional
test borings should be performed so that specific recommendations for pavement sections can
be formulated and our preliminary recommendations can be confirmed.
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12.3 PROPOSED RETENTION AREAS

We assume that stormwater runoff is assumed to be retained on site within proposed retention
basins to be located on the southernmost portion of the site.

Based on the test results, the hydraulic conductivity or “K’-value was measured at 3.7 x 10
3.8 x 10°® cubic feet per second per square foot-foot of head (cfs/ft? - ft head) at B13 and B14,
respectively. Please refer to the test result sheet as Exhibit 2 for further details.

The hydraulic capacity of stormwater retention areas is principally a function of the ability of the
surface soil to receive and percolate the storm water runoff. Upon reaching the groundwater
table or a restrictive layer, the stormwater runoff begins to mound. The amount and rate of rise
in the recharge mound depends on several factors, including the thickness and permeability of
the receiving stratum, the elevation of the groundwater table, and the geometry of the loaded
area.

Portions of the near surface soils at the site appear to be relatively permeable fine sands [SP].
However, the underlying fine sands with silt [SP-SM], fine sands with clay [SP-SC], and clayey
fine sands [SC] are relatively impermeable and should be considered aquicludes, or confining
layers, in retention pond design. If dry retention basins are to be used at this project, we
recommend that the site be filled/contoured to allow pond bottom levels of at least 1 to 2 feet
above the estimated wet season groundwater levels.

After the configuration of the proposed retention basins are defined, Universal should be
allowed to review the proposed plans, so that recommendations for any necessary additional
borings and/or laboratory testing can be formulated.

12.4 SUITABILITY OF THE SITE SoILS FOR USE AS FiLL MATERIALS

Structural fill should be densified to at least 95 percent of the Modified Proctor test maximum dry
density of the soil (ASTM D 1557) and tested for compaction and approved before the
placement of subsequent lifts. A discussion of the types of soil typically encountered within the
general area of the site and their requirements for reuse as fill is provided below. Please note
that the soil type designations listed below (e.g. A, B, C, D, E) are based on guidelines
developed by Universal and should not be confused with similar type designators used by other
entities.

TYPE A - “Clean” fine sands [SP] which have less than 5 percent soil fines are the most
desirable for as engineered fill because they drain freely when excavated from beneath the
groundwater table, and they are not as susceptible to moisture related instability. These soils
may be placed and compacted as structural fill for support of any proposed foundations, floor
slabs, or pavement areas. Please note that considerable raking of these materials may be
necessary in many areas to remove roots, stumps and other deleterious matter.

TYPE B - Fine sands with silt/clay [SP-SM, SP-SC] which contain between 5 and 12 percent
fines are good sources of engineered fill, but require some extra care during placement and
compaction. The moisture content of these soils should not be higher than optimum during
placement and compaction in order to avoid problems caused by moisture related instability.
These soils drain fairly well, but may require dewatering prior to excavation or some stockpiling
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and aeration time when excavated from below the groundwater level. These soils may be
placed and compacted similarly to “clean” fine sands.

TYPE C — Clayey/silty fine sands [SC, SM] which contain between 12 and 35 percent fines may
also be used as structural fill, however, when encountered below the water table, these soils are
very difficult to use due to their extreme sensitivity to water. Extensive/excessive efforts may be
required to dry these materials to near optimum moisture content, as determined by the
modified proctor test (ASTM D-1557), prior to compactive efforts becoming effective. Moisture
control and densification is typically very difficult when using these soils; therefore, alternate
methods may be necessary to achieve the required compaction.

TYPE D — Clays [SC-CH] and silts [SM-MH] which contain over 35 percent fines are not
recommended for use as structural fill in this geographical region. If desired, special
considerations can be made if use of these soils is absolutely necessary.

TYPE E — Organic (muck) [OH] soils are not recommended for structural fill due to their
compressibility and extreme sensitivity to high moisture conditions. However, these materials
might be useful as fill in non-structural areas and as “topsoils” within landscaping areas after
being adjusted for pH and other factors.

If materials at this site are to be used as sources of borrow fill, then we recommend that the
existing layers of Type A soils be stockpiled for later use as structural fill in areas that are
difficult to compact or require a higher permeability rate. The Type B and C soils can also be
used as structural fill but may require considerable drying before use. Such materials are much
more moisture sensitive and much less permeable than clean fine sands and will also require a
more rigid monitoring and testing program during placement and compaction.

Type A, B, and C soils were encountered from the surface to the termination depth of the
borings, 20 feet bls.

13.0 CLOSURE

We appreciate this opportunity to be of service as your geotechnical consultant on this phase of
the project and look forward to providing follow up explorations and geotechnical engineering
analyses as the project progresses through the design phase. If you have any questions
concerning this report or when we may be of any further service, please contact us.

%k *k %k * % %
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i KEY TO BORING LOGS
SOIL CLASSIFICATION CHART*

5 ... Swndorervelisrswerow UNIVERSAL

Sand or Gravel with Silt

12 o e e visiissiiich ENGINEERING
SCIENCES, INC.

w Slity or Clayey Sand
& or Gravel [gM),,SC.GM,GC] w
*
o /
& 50 2
' L7
(@]
S 50 e 5, gHioH
O] z 6
cZn Sandy or Gravelly Silt or CIa'_Y E 1 /
g [ML,CL-ML,CL,MH,CH,OL;0OH] E b woll ,/
a < 20
°\° 70 D R S P S R i // fnion
) 10
Siit or Clay with Sand or Gravel - d
[ML,CL-ML,CL,MH,CH,OL,OH] . L/ol|
I NIRRT 0 10 20 30 40 50 6 70 80 90 100
silt or c'af_' LIQUID LIMIT
[ML,CL-ML,CL,MH,CH,OL,OH] PLASTICITY CHART
100 e L T T LR
GROUP NAME AND SYMBOL
COARSE GRAINED SOILS FINE GRAINED SOILS HIGHLY ORGANIC SOILS
INORGANIC SILTS - —
WELL-GRADED WELL-GRADED — —| ORGANIC SILTS/CLAYS
SANDS [SW] k GRAVELS [GW] [slkl'_‘]s"T PLASTICITY =] Low PLASTICITY [OL]*
POORLY-GRADED OV =) e — Y44 INORGANIC SILTY CLAY ORGANIC SILTS/CLAYS
LOW PLASTICITY MEDIUM TO HIGH
SANDS [SP] D) DQ GRAVELS [GP] O oy PLASTICITY (DI
\J T
POORLY-GRADED POORLY-GRADED / INORGANIC CLAYS = 2| PEAT, HUMUS, SWAMP SOILS
SANDS WITH SILT () GRAVELS WITH SILT LOW TO MEDIUM i, 3, | WITHHIGH ORGANIC
[SP-SM] ) (GP-GM] PLASTICITY [CL] " = | coNTENTs [PT
POORLY-GRADED ] rPoorLy-crapED
SANDS WITH CLAY °(X’IH] GRAVELS WITH cLaY , g‘&g%%’fﬁs"ﬁ SIHIGH
[SP-SC] L, b er-ao MH)
= RELATIVE DENSITY
ILTY SANDS i SILTY GRAVELS 7 INORGANIC CLAYS HIGH (SAND AND GRAVEL)
B G o [[}~3 i RGAN VERY LOOSE - 0 to 4 Blows/t.
(SM] Do o] M % PLASTICITY [CH] LOOSE - 5 to 10 Blowsiit,
MEDIUM DENSE - 11 to 30 Blows/ft.
DENSE - 31 to 50 Blowsift,
CLAYEY SANDS CLAYEY GRAVELS VERY DENSE - mors than 50 Blows/ft.
[SC] [GC]
N * IN ACCORDANGE WITH ASTM D 2487 - UNIFIED SOIL
// -] sILTY CLAYEY sANDSs CLASSIFICATION SYSTEM, CONSISTENCY
‘211 sc-sm (SILT AND CLAY)
** LOCALLY MAY BE KNOWN AS MUCK.
VERY SOFT - 0 to 2 Blows/ft
SOFT - 3 to 4 Blows/t.
FIRM - 5 to 8 Blows/ft.
. STIFF - 9 to 16 Blaws/ft.
NOTES: VERY STIFF - 17 to 30 Blows/ft.
8* - DENOTES DYNAMIC CONE PENETROMETER (DCP) VALUE. HARD - more than 30 Blows/ft.
R - DENOTES REFUSAL TO PENETRATION.
P - DENOTES PENETRATION WITH ONLY WEIGHT OF DRIVE HAMMER.
\ N/E - DENOTES GROUNDWATER TABLE NOT ENCOUNTERED. /

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS APPENDIX A1



STANDLOG

UNIVERSAL ENGINEERING SCIENCES  |FRoucrno; oo
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT: CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B1 SHEET: 1 Of 1
CROSSROADS PARKWAY SECTION: 25 TOWNSHIP: 35 SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/5/07
LOCATION: SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 7.1 DATE FINISHED: 9/5/07
REMARKS: DATE OF READING: 9/13/07 DRILLED BY: JN, KH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
4l  BLows u ] : K ORG.
= . - MC
EE (5| rere 25|82 g 8 DESCRIPTION w | o | o | cow
Q= | &| INCREMENT | 2 S S - HR.) (%)
0= fine SAND, grey, [SP], with trace of roots
h 4-7-7
3.9 14.8

_ 7-8-9
5 —
[N 579
/N 12412412

787

20

25 —

fine SAND with clay gray, [SP-SC]

clayey fine SAND brown to gray, [SC]

fine SAND, brown lo gray, [SP]

BORING TERMINATED AT 20




STANDLOG

UNIVERSAL ENGINEERING SCIENCES  [FroscTno; Toin®
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT: CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B2 SHEET: 1 Of 1
CROSSROADS PARKWAY SECTION: 25 TOWNSHIP: 35 SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/5/107
LOCATION: SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 4.9 DATE FINISHED: 9/5/07
REMARKS: DATE OF READING: 9/13/07 DRILLED BY: JN, KH
EST. WS.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
~ |4] eLows g . |a| 43 K ORG.
BE(E| eeme |3 (5|2 (38 DESCRIPTION 20| M | cowr
o~ S| wcrement | 2 & g HR.} (%)
0

15

1

o
I

1

i
S — e~ S S T

20

25—

346

4-5-7

7-12-10

7-9-9

o 223

fine SAND, grey, [SP], with trace of roots

fine SAND with clay brown, [SP-SC]

clayey fine SAND grey, [SC]

fine SAND with clay gray, [SP-SC)

fine SAND, brown to grey, [SP]

BORING TERMINATED AT 20




STANDLOG

190222-001-01

UNIVERSAL ENGINEERING SCIENCES eve—
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT: CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B3 SHEET: 1 Of 1
CROSSROADS PARKWAY SECTION: 25 TOWNSHIP: 35 SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/6/07
LOCATION: SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 101 DATE FINISHED: 9/6/07
REMARKS: DATE OF READING:  9/13/07 DRILLED BY: JN, KH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
= _ |4 eows [ 8| | 3|2 ) K ORG.
EE|E eeme [ 35| 2|35 DESCRIPTION w | e | | conr.
o 7 [&| INCREMENT | 2 |3 g . . HR.) (%)
: —l fine SAND, grey, [SP], with trace of roots
-|_~ 2-2-2 4
i 2-2-4 6
5 B AN T T O T St O ) [
/N 358 13
_X 131619 | 35
fine SAND with clay brown, [SP-SC]
] 13-9-15 24
T fine SAND, brown, [SP]
10 L2127 L 8 b ey L
] fine SAND with silt brown to dark brown, [SP-SM]
15? 5?4'.6 ....... 10
i 21.1 0.2
20 —{—.....- 283 (. 6 | o eldd oo 0
| BORING TERMINATED AT 20’
25 PR D | | —— (I [—— | F—— i ——




STANDLOG

190222-001-01

UNIVERSAL ENGINEERING SCIENCES PRO-ESTRO:
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B4 shee: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: DI, ING. G.S. ELEVATION (ft): DATE STARTED: 9/6/07
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): DATE FINISHED: 9/6/07
REMARKS: DATE OF READING: DRILLED BY: JIN, KH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
r _ |4 BLows Cl | = ) K ORG.
EE|E| e |3 (5|2 |38 DESCRIPTION | e | o | cowm
& T | &| INCREMENT | 2 > |2 £ ) HR.) (%)
0= fine SAND, brown, [SP]
| fine SAND with silt brown, [SP-SM]
A 456
| 8.5 122
0 6-6-14
fine SAND, brown, [SP]
o Xl L
10-13-11
B clayey fine SAND grey, [SC] 11,7
| 4-55
fine SAND with clay brown, [SP-SC]
g 344
clayey fine SAND grey, [SC]
1
10 2'2'5 ..........................................
” fine SAND with silt gray, [SP-SM]
-
15—y oo 4-4-4
T fine SAND, light brown, [SP]
20 X4'3'6 .........................................
B BORING TERMINATED AT 20"
25 o o e R i ALl SEETEETEE PERREEEREEE PETER TR




STANDLOG

190222-001-01

UNIVERSAL ENGINEERING SCIENCES FROJECT A0
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B5 sieer: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35 SOUTH RANGE; 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/6/07
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (fty 7.7 DATE FINISHED: 9/6/07
REMARKS: DATE OF READING:  9/13/07 DRILLED BY: JN, KH
EST. W.S.W.T. (it): TYPE OF SAMPLING: ASTM D 1586
x _ |4 BLows w | lal o3 K ORG.
GE |5 Peme | (5|58 ] DESCRIPTION | o | w | con.
o~ |&| ncremenT | 2 & e HR.) (%)
0 l fine SAND, grey, [SP], with trace of roots
YN 233 6
| 579 16
fine SAND with clay gray, [SP-SC]
5 parts 11 | | SRR | SR Y
7-8:9 17
3 6-7-13 20
YN 121042 | 22
i fine SAND with siltbrown, [SP-SM]
10—ty - 1010B L B Lpel e
i fine SAND grey to brown, [SP]
15_>< et LA b B
20 S b2 ) B S R i o ] [ s [P SR
N BORING TERMINATED AT 20'
25 B | o o e T S PR PP SRR




STANDLOG

190222-001-01

UNIVERSAL ENGINEERING SCIENCES FROJECT A0
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B6 sheer: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: DI, INC. G.S. ELEVATION (ft): DATE STARTED:
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ft) 8.8 DATE FINISHED:
REMARKS: DATE OF READING:  9/13/07 DRILLED BY: JN, KH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
(4] sows | 8| . [3|o% K ORG.
EZ g ere 2|58 |8 & DESCRIPTION | e | o | cowr
a >~ ; INCREMENT | 2 E = HR.) (%)
0
fine SAND, grey, [SP]
h 557 fine SAND with silf brown, [SP-SM]
-
fine SAND with clay gray, [SP-SC] 11.8 1.0
Y\ 71043
R T A N
/N 10-14-16
_X_ 11-12-15
_X 161714
ot ez | a | Eed Lo L
7 fine SAND, brown, [SP)
15—l - 3 ‘.2?‘? ...........................
7] fine SAND with silt dark brown, [SP-SM]
L eg2 s |ogemy oo oo b
| BORING TERMINATED AT 20'
25 ] Nivsssssrsssnsss fesesssrhesrmpfamevaadanaiaaadles eeilhesiiesis




STANDLOG

190222-001-01

UNIVERSAL ENGINEERING SCIENCES ERGUECT H0:
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B7 steer: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP; 35 SQUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/12/07
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 6.5 DATE FINISHED: 9/12/07
REMARKS: DATE OF READING:  9/13/07 DRILLED BY: JN, KH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
w - =
= . |4 BLows s .| a4 P K ORG.
Gk |5 Pere | 25| 2@ : DESCRIPTION w | e | o | con.
a = | &| INCREMENT | Z S g HR.) (%)
0 —
fine SAND, grey, [SP]
= 2-3:4
) 4-7-9 fine SAND with clay gray, [SP-SC]
clayey fine SAND brown to grey, [SC]
5 — Al e renernmentredeserayehrvere Wkhitlileicewssdess 0 sedissesrasarabarasarscaifosssscssinadrariesanaad
8-9-14
| 13.0 30.3
YN 7910
'§ 12-9-7
10—t oo ! 6:9:9
] fine SAND, grey to brown, [SP]
15 TM? ________________________________
>< 3-4-5

20

25 —

BORING TERMINATED AT 20




STANDLOG

UNIVERSAL ENGINEERING SCIENCES

PROJECT NO.: 190222-001-01

REPORT NO.:

APPENDIX: A
PROJECT: CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B8 SHEET: 1 Of 1
CROSSROADS PARKWAY SECTION: 25 TOWNSHIP: 35 SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/12/07
LOCATION: SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 7.0NS DATE FINISHED: 9/12/07
REMARKS: DATE OF READING: 9/13/07 DRILLED BY:; BS, IH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
 __ |4] BLOWS ] 18 2% ] K ORG.
BE|E| eme |32 28 DESCRIPTION o | we | v | cowt.
o 7 | &| INCREMENT | 2 % z B HR) (%)
0 -
fine SAND grey, [SP]
3-6-7
10-12-13 clayey fine SAND brown, [SC]
............... 156 [ 124

20

T 1 1 1
ST ST

-
o
1 1 1 I

10-12-13

3-4-4

10-12-16

< e——

wikla

25—

fine SAND, grey to brown, [SP]

BORING TERMINATED AT 20°




STANDLOG

UNIVERSAL ENGINEERING SCIENCES BRouERTGs

BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B9 sheer: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35 SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: DI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/12/07
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 7.8 DATE FINISHED: 9/12/07
REMARKS: DATE OF READING: ~ 9/13/07 DRILLED BY: JIN, KH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
wl  pLows W d = K ORG.
—_ =2 . (o] -
EC|E| remer |3 |58 g g DESCRIPTION w | b | e | conr
o~ ; INCREMENT | 2 5 3 %) HR.) (%)
0 _} fine SAND grey, [SP], with trace of roots
YN 234
_X fine SAND with silt dark brown, [SP-SM] 134 1.0
YN 4710
clayey fine SAND orange, [SC]
5_-_ 8.10'10 saesnseshsnens P AL e vaaiiiliee il ssddaiiadeibassssssneilaiianiivasiiiansaniiead
i 19.4 18.2
i 10-8-8
] 7-6-6
oty s sl
7 fine SAND with silf dark brown, [SP-SM]
DO g O T OO .. | (s (s pn
] fine SAND, grey, [SP]
i 4.1 25.8
20 ol 4 s i L i il S el 5 v s e —— o iavvenrssel sesrasnent)avaronar s d T rne snenad
| BORING TERMINATED AT 20"
I g (femesnendanbiaalambeats 0 dllssssidaisneallimsmmer fimesond




STANDLOG

UNIVERSAL ENGINEERING SCIENCES

PROJECT NO.:  190222-001-01

REPORT NO.:

APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B10 shee: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S. ELEVATION (ft): DATE STARTED: 97107
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ft) 6.6 DATE FINISHED: 917107
REMARKS: DATE OF READING: ~ 9/13/07 DRILLED BY: JN, KH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
= _ |4] BsLows ] a1 .3 K ORG.
GE|E| rme | 35| 8|38 DESCRIPTION w | e | o | conr
8 = | NcrEmENT | 2 5| 2% HR)) )
0 p—
l fine SAND, grey, [SP]
_>_< 5-7-8 15 fine SAND with clay gray, [SP-SC]
_>_< 8812 | 20
5 R AW B A seaveaibasnva BhaeE@EM s veasnadess e s essansssshessnnsnnna|srasnsssnsdesranssnss
9913 | 22
| 9713 | 20
_>_< 9-9-9 18
10 g 4'7‘9 . 16 B it 2 Rt -l R (EFA Rl [t ¥ PR
—(
fine SAND grey, [SP]
15 _X ______ 5 ‘6'5 ....... 1.1 ........................................
] fine SAND grey, [SP], with broken shell
20 ——1 -+ 5 ',8.74 ....... 1.2 .......................................
i BORING TERMINATED AT 20'
b T I B B s S e AUEY (/o




STANDLOG

UNIVERSAL ENGINEERING SCIENCES  [Profcrho: s
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B11 sheer: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: DI, INC. G.S. ELEVATION (ft): DATE STARTED:  9/11/07
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 6.4 DATE FINISHED:  911/07
REMARKS: DATE OF READING:  9/13/07 DRILLED BY: JN, KH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
w - =
I~ |4 BLOws 3 ] ; G K ORG.
Bk & rere 2 | 5|2 g 5 DESCRIPTION f;? < ans | conr.
a ~ | &| INCREMENT | Z 5 = HR.) (%)
0 —
l fine SAND grey, [SP]
-X 2.3.5 clayey fine SAND brown to grey, [SC] 16.3 18.2
“X 771
5 N L O e R 5 < 1 s e e N EEET T
/\ 810410
R 9.8:9
| 7.89
10 —fwf oo e ? G? ..............................................
7 fine SAND grey, [SP)
15 X ,,,,, 3"4 5 1.9 |  Pwess L kvl isae i sl
] fine SAND, grey, [SP], with broken shell
SO O~ 0 O O N WSO SRTSI S
| BORING TERMINATED AT 20'
i
25 e [swissrivsrivsssdasinssnposasafssnranehosvenerdesse . essbmsrageyrespieshdissaslisensiensidernrnaniis




STANDLOG

UNIVERSAL ENGINEERING SCIENCES N e

BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B12 sheer: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35 SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/13107
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ff)  5.0NS DATE FINISHED: 9/13/07
REMARKS: DATE OF READING:  9/13/07 DRILLED BY: BS, IH
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
w - =
E o | BLOWS > - 2 | a 3 K ORG.
GE (3| Pere | 2|52 E DESCRIPTION w | w | o | cowr
o =~ || mcrement | 2 5 g HR.) (%)
0_1 fine SAND, grey, [SP], with trace of roots
_X 5.7-11 18 clayey fine SAND brown, [SC], with trace of roots
YN 7813 21
fine SAND with clay gray, [SP-SC]
(et T\ RS e
[\ 8910 19
. 10-11-12 | 23
h 7-8-10 18
| fine SAND with silt gray, [SP-SM]
oY se6 |2l ogsad L
15 —fo-----¢ 2 ‘3'3 ....... 6 .............................................
) fine SAND, grey, [SP], with broken shell
|
PO 1 LI B [ S OISV (NOSRS) ERSIP| [
] BORING TERMINATED AT 20'
25_ sssisenssasasdvesesatlaases sevasssfrsssassedurs avahrassnassan sesssseantovannasnns




STANDLOG

190222-001-01

UNIVERSAL ENGINEERING SCIENCES PROIECT T

BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B13 sheem: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35 SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: IDI, INC. G.S, ELEVATION (ft): DATE STARTED: 9/6/07
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 4.0 DATE FINISHED: 9/6/07
REMARKS: DATE OF READING:  9/13/07 DRILLED BY: JN, KH
EST. W.S.W.T. (it): TYPE OF SAMPLING: ASTM D 1586
w d =
E~ |4 BLows 3| .| 8|4 20 MC K ORG.
gL |3 eeme | 23| 8@ g DESCRIPTION ;;,‘ ¢ | on | conr.
o =~ [H| INCREMENT | 2 & 2 HR.) (%)
0 l fine SAND with clay gray, [SP-SC], with trace of broken shell
) fine SAND, grey, [SP]
| fine SAND with clay brown to gray, [SP-SC]
/N 776
_>< 2.0
YN 569
5._.. e . | R 4T e 1y AT A L L 1 titpel |t
476
J] 7-12-14
_X 9-12-12
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STANDLOG

UNIVERSAL ENGINEERING SCIENCES  [FRoucrno; THad
BORING LOG REPORT NO.:
APPENDIX: A
PROJECT:  CROSSROADS INDUSTRIAL PARK BORING DESIGNATION: B14 steer: 1 of 1
CROSSROADS PARKWAY SECTION: 25  TOWNSHIP: 35SOUTH RANGE: 39 EAST
FORT PIERCE, FL
CLIENT: DI, INC. G.S. ELEVATION (ft): DATE STARTED: 9/7107
LOCATION:  SEE EXPLORATION LOCATION PLAN WATER TABLE (ft): 7.1 DATE FINISHED: /7107
REMARKS: DATE OF READING:  9/13/07 DRILLED BY: IN, H
EST. W.S.W.T. (ft): TYPE OF SAMPLING: ASTM D 1586
z _ |4 BLows g a3l . K ORG.
EEIE| eeme |3 |5| 8|28 DESCRIPTION m | be | v | cowm
a 7 | &| INCREMENT | 2 5|3 £ HR.) (%)
0 =
fine SAND, grey, [SP]
YN s3s 8 fine SAND with silt brown, [SP-SM]
YN s109 19
SYN e i fine SAND with claygray, [SP-sC] | | 7|7
YN 980 18
_X 91514 | 29
4 10.2 15
10—t 2212 p 24 ) kA
-] fine SAND, grey, [SP], with broken shell
o >< _____ N I O < Y NN ST N
T fine SAND with silt gray, [SP-SM], with trace of broken shell
20 — 9'12'15 ..... 2 7 .............
B BORING TERMINATED AT 20'
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Geotechnical Sepvices Arg Periormed for
Specific Purposes, Persons, and Projects
Geotechnical enginers structie thigir Services o mieet the specific néeds of
Iheir clints. A ganlechn]ca! engirigsring study conducled for a civil engi-
near may ot fulill fhe needs of 2 construction contraclor or even another
civil engineer. Because gach géotechnical engingering stiudy is unique, each
geotechnical engineering report is unique, prepared sofeb/fnr the clienl. No
one except you should Tely on your geotechnical enginesring report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you—should apply the report for any purpose or project
except the one originally contemplated.

Read the Fﬂﬂ ﬂepurt
Serious problems have occurred bacause those relying on & geotechnical
engingering report did fiot read it all. Do‘not rely on an execirive summary.

Do ot read selected elements only.

i Eautachmcal ‘Engineering Re ur't I$ Based on

I Uninque Set of Project-Speciic Factors

Gentechnical enginesrs consider a number of unique, project-specific fac-
fors when establishing the scope of a study. Typical faciors include: the
client's oals, objectives, and risk’ mamgemanlpre:erences the general
nature of the structure involved, ifs size, 2nd configuration; the location of
the structire ‘'on the Site; and other planned or existing site improvements,
such as access roads parkmg ]ots, and underground utilities. Unless the
geotechnical engineer who conduclad the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering repori that was:

« not prepared for you,

+ not prepared for your project,

+ not prepared for the specific site explored, or

+ completed before important project changes were made.

Typical changes that can erode the reliability of an existing geolechmcal

engineering report include those that affect:
« the funclion of the proposed structure, as when it's chenged from a
parking garage to an office building, or from a light industrial plant

to a refrigerated warehouse,

Eeu gcinical Engmeev ng Repm'l

eree g w

prmf/ded i0; help youmanage yuur I/5Kk5:::

» elevation, configuration, location, orientation, or weight of the
proposed Structure,

« composttion of the design team, or

« project ownership.

As a general rule, always inform your geoteghnical enginger of project
changes—even minor ones—and request an assessment of their impact.
Geolechnical engineers cannot acegpt responsibility or liability for problems
that ocour because their repors oo not consider developments of which
they were no! informed.

Subsurface Gonditions Can Change

A geotechnical engmeenng report is based on conditions thal exisled al
the fime e study was performed. Do not rely on 2 geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent lo the site;
or by nalural events, sch as floods, eanhquakes or groundwater fluctua-
tions. Always contact the geotechnml engineer before applying the report
to determing if il is still refiable. A minor amaunt of additional testing or

analysis could prevent major problems.

Most &sotechnical Findings Are Protessional
(lpmmns .

Site exploralion identi ies subsuﬂaoe conditions only at those points where
subsurface {ests are conducted or samples are faken. Geotechnical engi-
nesrs review fisld and laboratory data and then apply their professional
judgment to render an opinion aboul subsurface conditions throughout the
site. Aclual subsurface conditions may differ—sometimes signilicantly—
from those indicated in your report. Retaining the geotechnical enginesr
who developed your report o provide construction observation is the
most effective method of managing the risks associated with unanticipated

conditions.

A Report's Recommentiations Are /ot Final

Do not overrely on the construction recommendations included in your
reporl. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engingers can finalize their recommendations only by observing actual




subsurface conditions revealed during consiruction. The geofechnical
| -, enginser wiho developed your report cannol assume 1esponsibility or
' Ifaﬁwg/afan‘ﬂmpaﬂs mcnmmendaﬂans i maf engmeer daes naf peﬂonr

: mnéfmmon Obsarvalion.— T

ki Geote i?hnlcal mgmﬂer'iug ﬁepm't Is 8uh]ect tu
Misinterpretati -

Other design !eam mémbers rriismtemreiailon o geotechnlul englr]e,ermn '

reporis has resulfed in costly problems. Lower ihal risk by having your geo-
fechnical enginesr confer with appropriate members of the design team aiier
submifting the reporl, Also remin your genlachmcal enginger 1o review: jﬂﬂ:—
| ient einens 61418 tesign fean’s plans and specficaions. Conlraciors can
2ls6 misinteiprel 2 géoteckinical énginesfiniy reporl. Reducs that risk by

., having your geotechnical:g E[ugin;agr participate in:prebid and precansimcilen
“Corferenices, and by providing constnuction observaion. i

Do Not Redraw the Engineer‘s Loys

Geotechnical enginesrs prepare final boring and testing logs based upon

their interpretation of field Jogs and laboratory data. To preven errors or
omissions, the logs included in a geotechnical engmeenng report should

never be redrawn for inclusion in architectural or other design drawings.

Only photographic or elecironic reproduction s acceptable, but recognize

that separaling logs from the report can elevale risk.

Give Gomtractors a Gnmplete Réport amd
Emﬂance o _

Some owrigrs 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 con-
traclors the complete geolechnical enginegring report, bl preface il with a
clearly varitten letier of transmiial. In that letter, advise contractors thal the
reporl was nol prepared for purposes of bid development and that the
report's abouracy is limited; ehcourage them o confer with the géciﬂthnml
engineer-who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer.’A piebid conference can also be valuable. Ba sure contrac-
fors have sufiicient time 1o perform additional study. Only thém might you

b ina position fo give contraclors the bestinformation available o you,
while requiring them to at least share some of the financial respons:bllmes

--sternming from-unaniicipated- cond tions. - -

Read Responsibiiity Provisions Glusely

Some clignts, design professionals, and contractors do not recognize that
geotechnical engineering fs far less exact than ottier engineering disci-
plines. Thls lack of understanding has crezted unrealistic expectations that

.

"and risks. Read these provisions closely, Ask questions. Your geotechnical

“Sudy. For thal reason, @ geuieshmcat Bginearing reiort doss ol isvally

" regulated contamiriants: Unantiipalod énvirorimental problems have fed

~ Rely, on Your ASFE-Member Geotechincial

have led 1o disappointments, claims, and dispules. To help reduce the risk
of such oulcomes, gemechniul engmeers cammunly include a varity.of
explanalory provisions in their repd'ris; Eomsnmes Ia[;p.led 'Iimliatipns
-many. ol dhesg pmy:émns indicate whiere. gsalechniwlzngmeers TESIJGHSI-
bilities begm aid end, to Tiglp ofhers recognize heir own responsibilities

enginegr Should respunﬂully and frankly.

Eeuenvir'nnmental Enncems Arg Not Covered
The equipment, technigues, and personne! used to perform a gaoenviron-
mepial study, difer significantly, from those used lo,perform a.golechnical

relate any geoenwrenmantai Immngs conclusions, or recommendations;
6.0.,.aboutthedikelihood of ericountering undemmund sloragedanks o7

fo numerous project failures. 1f you have nol yet oblained your own geoen-
vironmental information, ask your geotechnical consuitant for risk man-
anement guidance. Do nof rely on an environmental report prepared for

someoe: 6lse.

Obtain Pﬂnfessmnal Asslstanch To Deal with Miold
Diverse slrategiés can be applied during buflding deg:gn construction,
operation, and mainilénance to prevent significant amounts of mold from
growing on indoor surfaces. To b effective, all suh stralegies should be
devised for the express purpose of mold prevention, inlegraled into a com-
prehensive plan, and execuled with diligent oversight by a professional
mold prevéntion consultanl. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevéntion strategies focus on kesping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as parl of ihe geolechnical engnneanng sludy whose findings
are conveyed in this report, the geolechnical enginger in charge of this
project is nol @ mold prevention conisullant; none of the ssrvices per-
formed in connection with he geotechnical engineer’s siudy
were designed or conducted for the purpose of mold preven-
tion, Pmpar Ig:plamsmaﬁnﬂ 0f ihe recommendalions-gonveyed
in this repoit will not of I!se!! be surﬁcfenl to prevent.mold-irom
growing in or on the stmmre fnvm‘ved

Erineer for Additional Assistance

Membership in ASFE/The Best People on Earth exposes geotechnical
engineers 1o a wide array of risk managerment techniques thal can bs of
genuing benefit for everyone involved with a construction project. Confer
with you ASEE-member geotechnical enginger for more information.
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