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A

GEOTECHNICAL DATA

This Document with its referenced attachments is part of the Procurement and Contracting
Requirements for Project. They provide Owner's information for Bidders' convenience and are
intended to supplement rather than serve in lieu of Bidders' own investigations. They are made
available for Bidders' convenience and information. This Document and its attachments are not
part of the Contract Documents.

Because subsurface conditions indicated by the soil borings are a sampling in relation to the
entire construction area, and for other reasons, the Owner, the Architect, the Architect's
consultants, and the firm reporting the subsurface conditions do not warranty the conditions
below the depths of the borings or that the strata logged from the borings are necessarily typical
of the entire site. Any party using the information described in the soil borings and geotechnical
report shall accept full responsibility for its use.

A geotechnical investigation report for Project, prepared by ETTL Engineers & Consultants, Inc.,
dated May 19, 2021, is available for viewing as appended to this Document.

1. The opinions expressed in this report are those of a geotechnical engineer and represent
interpretations of subsoil conditions, tests, and results of analyses conducted by a
geotechnical engineer. Owner is not responsible for interpretations or conclusions drawn
from the data.

2. Any party using information described in the geotechnical report shall make additional
test borings and conduct other exploratory operations that may be required to determine
the character of subsurface materials that may be encountered.

END OF DOCUMENT 00 3132
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April 6, 2020

Steve Hobbs, P.E.

LIA Engineering

2929 Briarpark Drive, Suite 600
Houston, Texas 77042

Re: Lake Tawakoni, Wills Point, TX
Proposed Holiday Marina
Geotechnical Investigation
ETTL Job No. G5378-20

Dear Steve:

Submitted herein is our report summarizing the results of a geotechnical investigation conducted at the site
of the above-referenced project.

If you have any questions concerning this report, or if we can be of further assistance during construction,
please contact us. We are available to perform any construction materials testing and inspection services
that you may require. Thank you for the opportunity to be of service.

Sincerely,
ETTL Engineers & Consultants Inc.
Texas Registered Professional Engineering Firm #F3208

Ilephes, /s [Ctcharda

StephenfR, Richards, P.E.
Principal Consultant

April 6, 2020
Main 1717 East Erwin Street Tyler, Texas Phone: 903-595-4421 Fax 903-595-6113
Office 75702
Longview, TX w Arlington, TX % Austin, TX x Texarkana, AR
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1.0 INTRODUCTION

This study was performed at the request and authorization to proceed granted by Mr. James D.
Ross, LJA Engineering, Houston, TX in accordance with our proposal dated February 12, 2020. Field
operations were canducted March 2, 2020.

The purpose of this investigation was to define and evaluate the general subsurface conditions at
the location of the proposed Holiday Marina on Lake Tawakoni, Wills Point, TX. Specifically, the
study was planned to provide the following information:

e Subsurface stratigraphy within the limits of exploratory borings;

e Classification, strength, expansive properties, and compressibility characteristics of the
foundation soils;

e Suitable foundation types and recommended allowable loadings;

e Generic pavement recommendations for the proposed parking and drives; and,

e Construction-related issues that may be anticipated by the investigation.

The investigation was carried out in three phases: 1) field exploration, sampling and testing; 2)
laboratory testing; and 3) engineering evaluation of data, the details of which are set forth in the
following sections.

A variety of tests were performed on selected soil samples to provide the data used to form the
basis for the conclusions and recommendations of this study. These tests were conducted to
classify the soil strata according to a widely used engineering classification system; identify, and
provide quantitative data for active (expansive) soils; define strength characteristics relating to
allowable bearing values; predict settlement characteristics; and assess construction workability of
the soils.

The conclusions and recommendations that follow are based on limited information regarding
proposed site grading. ETTL located the borings on the ground utilizing hand-held GPS equipment
based on a site plan provided by others.

2.0 PROJECT DESCRIPTION

The project consists of a new three-lane boat ramp, restroom and pavilion at the existing Lake
Tawakoni Holiday Marina, Wills Point, Texas. New parking and driveway are also part of the new
development.

ETTL Engineers & Consultants Inc. Lake Tawakoni, Wills Point, TX
E Geotechnical Investigation Holiday Marina
H ETTL Job No. G5378-20
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3.0 SITE DESCRIPTION
Several structures have recently existed in or near the proposed structure footprints. We
understand that these structures were removed with the exception of a foundation, existing boat

ramp and road.

4.0 FIELD OPERATIONS

4.1 Geotechnical Drilling

Subsurface conditions at the sites of proposed structures were defined by borings drilled to depths
varying from 15’ to 20°. Twelve borings were drilled to a depth of 5’ in the proposed parking area
and entry road. Borings were marked in the field by ETTL personnel using hand-held GPS
equipment. The boring locations are shown on the Boring Plan included in APPENDIX A. The field
boring logs were prepared as drilling and sampling progressed. Final boring logs (APPENDIX A) were
prepared based on examination of soil samples by a geotechnical engineer as well as on soil test
results. Descriptive terms and symbols used on the logs are in accordance with the Unified Soil
Classification System (ASTM D 2487). A reference key is provided at the end of APPENDIX A.

A track-mounted drill rig was mobilized for this project using flight auger drilling procedures to
advance the borings. Soils were sampled by means of a 1 3/8-inch I.D. by 24-inch long split-spoon
sampler driven into the bottom of the borehole in accordance with ASTM D 1586 procedures using
an automatic hammer. In conjunction with this sampling technique, the Standard Penetration Test
was conducted by recording the N-value, which is the number of blows required by a 140-pound
weight falling 30 inches to drive a split-spoon sampler 1 foot into the ground. For very dense strata,
the number of blows is limited to a maximum of 50 blows within a 6-inch increment. Where
possible, the sampler is "seated" six inches before the N-value is determined. The N-value obtained
from the Standard Penetration Test provides an approximate measure of the relative density that
correlates with the shear strength of soil. The blow count obtained was multiplied by 1.25 to
conservatively convert the N values from the automatic hammer to the standard Ngo value for use in
correlations to predict engineering properties (Nso < 100). The disturbed samples were removed
from the sampler, logged, packaged, and transported to the laboratory for further identification and
classification.

Soils were also sampled by means of a 3-inch 0.D. by a 24-inch long Shelby Tube sampler. Using the
drilling rig's hydraulic pressure, the sampler was pushed smoothly into the bottom of the borehole.
The consistency of these samples was measured in the field by a calibrated pocket penetrometer.
These values, recorded in tons per square foot, are shown on the boring logs. Such samples were
sealed to maintain in situ conditions, and packaged for transport to the laboratory where they were

extruded and logged.

All boreholes were backfilled with cuttings after collecting final groundwater readings. Samples
obtained during our field studies and not consumed by laboratory testing procedures will be

H ETTL Engineers & Consultants Inc. Lake Tawakoni, Wills Point, TX
E Geotechnical Investigation Holiday Marina
|—| ETTL Job No. G5378-20
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retained in our Tyler office free of charge for a period of 60 days. To arrange storage beyond this
point in time, please contact the Tyler office.

5.0 LABORATORY TESTING

Upon return to the laboratory, a geotechnical engineer visually examined all samples and specimens
were selected for representative identification of the soil profile. By determining the Atterberg
liquid and plastic limits (ASTM D 4318) and percentage of fines passing the No. 200 sieve (ASTM D
1140), field classification of the various strata was verified. Also conducted were natural moisture
content tests (ASTM D 2216). The number and type of tests performed for this study are listed in
the table below. Details of the tests can be found in APPENDIX B.

5.1 Unconsolidated/Undrained Triaxial Compression

Strength and deformation characteristics of the cohesive strata were evaluated by conducting
unconsolidated, undrained triaxial compression tests (ASTM D 2850) on selected field samples
obtained with the Shelby tube sampler. In this type of compression test, confining pressures were
chosen that approximate in situ effective pressures at the sample depth below existing ground and
specimens were tested at in situ moisture content. The specimens were axially loaded until failure
occurred. The undrained shear strength (or cohesion) is equal to one-half the peak compressive
stress. In hard clays, it is very difficult to obtain specimens while maintaining the in situ condition
representative of the clay mass. This phenomenon is taken into account when evaluating test data
from such specimens. Moisture content (ASTM D 2216) and dry density (ASTM D 2437) are
determined as part of this test. The results of the tests mentioned above are presented on the
individual log of boring in APPENDIX A and summarized in APPENDIX B. Details regarding triaxial
tests are also included in APPENDIX B.

5.2 One Dimensional Swell

Pressure-swell testing (ASTM D 4546 Methods A & B (mod)) was performed by adding moisture to a
specimen and observing the amount of pressure necessary to restrain swelling. In some cases the
specimen is dried from its natural moisture content to about 2% below the plastic limit moisture
content to evaluate the potential swell under relatively dry conditions. After the pressure has
stabilized, the restraining pressure is removed and the specimen is allowed to swell and the total
primary free-swell is recorded following a period of up to 96 hours.

A listing of all tests conducted is provided in the table below:

ETTL Engineers & Consultants Inc. Lake Tawakoni, Wills Point, TX
Geotechnical Investigation Holiday Marina
ETTL Job No. G5378-20
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Table 5.0.1 — Soil Laboratory Testing Procedures
Test Test Method Number of Tests
Sieve Analysis (Passing No. 4) ASTM D 1140 15
Sieve Analysis (Passing No. 40) ASTM D 1140 15
Sieve Analysis (Passing No. 200) ASTM D 1140 15
Atterberg Limits (Liquid & Plastic Limits) ASTM D 4318 15
Moisture Content ASTM D 2216 15
One-Dimensional Swell ASTM D 4546
Unconsolidated/Undrained Triaxial ASTM D 2850 2

The above laboratory tests were performed in general accordance with applicable ASTM, U.S. Army
Corps of Engineers, TxDOT procedures, and/or generally accepted practice. It should be noted that
reference to ASTM or other standard procedures does not imply that all cross-referenced
procedures in ASTM or other standards have been used, or that all ASTM or other procedures used
have been followed exactly. Only those ASTM or other standard procedures and/or portions of
procedures, which, in the professional judgment of the geotechnical engineer of record for this
report, are applicable, appropriate, and necessary for this particular project, have been used or
followed. Details regarding these tests are included on the logs (APPENDIX A) and in the Laboratory
Test Reports of APPENDIX B.

6.0 SOIL STRATIGRAPHY AND PROPERTIES
6.1 Regional Geology

The proposed site is located in an outcrop of the Wills Point (Ewp) formation described as follows:
Upper 100+ feet, clay, medium bluish gray, greenish gray, grayish green, brownish gray, silty
increases upward, laminated to locally massive, glauconitic near base, rough calcareous

siltstone concretions common in upper part, locally lignitic in upper part, thin bed of rosette
limestone near middle; weathers medium gray to yellowish gray, fossiliferous; 500+/- feet thick

For more information please refer to the Texas Geologic Map Database found here:

https://txpub.usgs.gov/txgeology/

6.2 Site Stratigraphy

The soils at the site generally consist of strata as described below. The classifications are based on
weathering, depositional environment, mineralogy, color change, lithology, and structure. Detailed
on the boring logs in Appendix A are the specific types and depths of the various soil strata
encountered. The logs show defined boundaries between various soil types, but in reality, the
transition between types is generally gradual.
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e Stratum1 (13’ thick)
o Generally medium stiff to stiff fat clay (CH), except very stiff to hard along entry
drive and loop drive in the northeast. Atterberg Plasticity Indices (PI) of the tested
soils range from 28 to 63.
e Stratum 2 (below 13’ deep)
o Very stiff to very hard fat clay (CH). Atterberg Plasticity Indices (PI) of the tested
soils range from 28 to 63.

6.3 Behavior of Expansive Soils

Expansive soils can be any of the following soil types: Clayey Sand (SC), Lean Clay (CL) or Fat Clay
(CH), which exhibit the ability to change volume (shrink or swell) with the addition or subtraction of
moisture. Expansive soils such as exist throughout the soil profile swell when they absorb moisture
and shrink as they dry. Structures placed on these soils move up and down with such volume
changes of the soil. When expansive soils are covered by an impermeable surface such as a
structure or pavement, seasonal moisture fluctuation at the interior of the covered area tends to be
reduced or eliminated due to the lack of exposure to natural wetting and drying conditions (i.e.,
wind, rain, sun, etc.). At the perimeter of the structure, however, infiltration into the foundation
soils from surface drainage could lead to local swelling of the clays (if they were dry at the start of
construction) resulting in tilt or distortion of the foundation and/or slab. Where areas immediately
adjacent to the structure are paved both the risk of swelling due to excess moisture absorption and
shrinkage due to moisture loss are reduced significantly.

At the time of exploration, the moisture content of the expansive clay soils encountered in the
surficial 10" in the structure borings was generally moderate to moist. Potential for swelling is
considered to be moderate to high under conditions at the time of drilling. Potential for shrinkage
is predicted to be moderate to high. Asthe moisture content of the soil changes from what it was in
our samples, the potential for swelling and shrinkage will change accordingly. For example,
expansive clays that exhibit swell potential because they are currently dry could swell significantly
when exposed to moisture prior to or during construction, lowering further swell potential, but
increasing the shrinkage potential.

6.3.1 VERTICAL HEAVE PREDICTIONS
The assessment of the impact of expansive soils given below is predicated on soil moisture change

that is a result of normal climatological fluctuation. Factors such as poor drainage, ponding water,
plumbing leakage, excavation and foundation details (e.g. permeable backfill in trenches or beneath
structures), vegetation and unusual climatic conditions (e.g. excessive drought) can result in
moisture changes (and consequent swelling or shrinkage) outside the ranges predicted herein and
consequent higher risk of structure distress than what is described herein. The predicted heave is
also the predicted differential movement that could be experienced by a slab and/or foundation
placed on grade at the existing ground surface.
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In attempting to quantify the potential heave, we must make assumptions regarding the moisture
content at the time of construction. As noted above, the moisture content of the clay we
encountered in the building borings is relatively high and consequently the heave potential is
relatively low under current conditions. However, we conservatively assume that soils are in a dry
condition at the time of construction in making the predictions below and recommendations for
subgrade preparation and foundation type are based on these conservative predictions.

6.3.1.1 Potential Vertical Rise (PVR)

One method for quantifying the potential for subgrade movement at any given location is to
calculate the Potential Vertical Rise (PVR) (Tex 124 E Modified). This calculation takes into account
the inter-relationship between over-burden pressure, Plasticity Index (P1), and fluctuations in soil
moisture. The maximum potential movement of the existing grade (also the predicted maximum
differential movement at existing grade level), PVR, due to normal climatological fluctuations in soil
moisture content is predicted to be on the order of 4.2 inches at the existing grade. This is based on
assumed dry conditions (at construction) and an estimated annual seasonal moisture fluctuation
zone of approximately 10 feet. However, current conditions at this location are generally moist due
to a recent prolonged period of wet weather, so, currently, the predicted potential swell is

somewhat lower.

6.3.1.2 USACE Potential Vertical Heave (PVH)

Another method for predicting the potential of vertical heave (PVH) of the subgrade soils is the
USACE Hand (manual) Method as described in FOUNDATIONS IN EXPANSIVE SOILS (TM 5-818-7,
1983) section 5-4 (See also, EVALUATION OF LEVEL OF RISK FOR STRUCTURAL MOVEMENT USING
EXPANSION POTENTIAL, Nelson & Chao, Geo-Frontiers 2001 © ASCE 2011). This method is a
prediction of vertical heave based on test results determined from a consolidometer free swell test.
These calculations are based on actual moisture conditions at the time of sampling and an
estimated moisture fluctuation zone of approximately 10 feet. Based on laboratory testing of
specimens at in-situ moisture content, the maximum predicted PVH is about 2 inches at existing
grade. Where footings exert continuous pressure, the swell potential beneath them will be

reduced.

6.3.2 RISK ASSESSMENT
Risk and cost are inversely related and a decision must be made by the owner as to the best

approach when weighing the risk of detrimental foundation soil movement against the cost of a
foundation and floor system that either isolates the structure from such movements, or reduces the
effect of such movements to a tolerable level. When expansive soils are present at a given site, the
risk of soil movements detrimental to the building structure and function needs to be mitigated. A
system utilizing a structural floor slab suspended above a void space and supported on deep
foundations can virtually eliminate the risk, but is also relatively costly. Conversely, a floor slab
placed on a prepared subgrade would likely be the least costly approach, but would also be more
susceptible to damage from foundation soil movements, some of which are not accounted for in the
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recommendations provided herein. Since the optimum approach is rarely immediately apparent,
we provide the following information as an aid in dealing with the risk aspect of various approaches.
Many factors must be considered in assessing the risk of shrink/swell behavior including:

Soil characteristics (Atterberg Limits, % fines - clay/silt)
Thickness of various soil layers and depth below the ground surface
Soil layer moisture content at time of construction relative to moisture content at time of
testing and relative to the maximum attainable during swelling.
4. Restraint effect of overburden and/or foundation loads on heaving
5. Factors that contribute to change in soil moisture content including:
a. Rainfall
b. Drainage characteristics immediately adjacent to the structure
c. Desiccation effects of sun, wind and vegetation (such as trees and shrubs)
d. Seasonal depth of moisture penetration and exfiltration
e. Exposure to, or isolation from, drying or wetting effects both during construction
and after completion

=

Landscaping and irrigation
g. Utility trench construction
h. Plumbing leaks

It is apparent that the actual movement experienced by a given portion of the structure is
dependent on a complex interaction of the various factors noted above. The anticipated accuracy
of predicted movement is determined by how well the prediction accounts for these factors. The
TxDOT PVR method is widely accepted for prediction of shrink/swell movement potential, but is
derived from empirical data and established correlations with Atterberg Limits. The USACE method,
on the other hand, is based on measured swell of actual specimens and is, thus, considered superior
to the PVR method in accounting for the soil heaving characteristics.

When we speak of foundation movements, we consider them as “potential” movements that may,
in fact, only partially, or even never occur. The measures recommended in this report are intended
to reduce the risk of exceedance of the predicted potential movements. It is the usual case that if
these measures are properly implemented, structure performance is satisfactory. However,
sometimes conditions outside the scope of this study (some of which are noted elsewhere herein)
can result in excessive movement and structure distress.

Actual vertical change in soil thickness (i.e. heave or shrinkage) is directly related to the change in
soil moisture content, so that if the moisture content change can be limited, the shrink/swell
potential is reduced proportionally. However, moisture change is the hardest variable to assess and
control. The perimeter areas of structures are typically the most susceptible to moisture change
factors related to natural climate variations as well as the other factors listed in Item 5, above. The
risk of moisture change for interior areas, however, is mainly related to Items 5e (during
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construction), 5g and 5h.

The performance of floor slabs placed on native ground or prepared subgrade (i.e. undercut and
replacement with select fill) is dependent on the accuracy of the shrink/swell predictions and our
understanding of the finished grades. Because current prediction methods cannot precisely account
forall the factors involved, as noted, the slab-on-grade option carries with it a greater degree of risk
of distress than the structural floor option. The recommendations provided in this report will help
to mitigate the risk, but will not eliminate it.

6.3.2.1 Recommended Approach
The choice of whether to go with a shallow or deep foundation system essentially depends on the

owner’s tolerance for risk and the comparison of the need for, and costs of, repair should damage
occur vs. the additional construction costs of a relatively low risk system (i.e. deep foundation with a
structural slab). We recommend that the foundations for the two structures consist of structural
floors suspended above a void space on helical piles. Alternatively, a lower cost but higher risk
approach could be considered consisting of shallow foundations monolithic with a slab on prepared
subgrade where the footprint is undercut to remove a sufficient thickness of expansive clay to
reduce the predicted PVR to 2” or less. In making these recommendations we considered the

following:

1. Although the native clay soils beneath the structure locations in their current condition are
quite moist with low to moderate swell potential, this condition could change if
construction occurs following a prolonged dry period, thus increasing the swell potential.
The lake level tends to moderate moisture change in adjacent soils beneath that level.
Structures with wood cladding and/or which have no walls may tolerate more soil
movement than those with brick or stone cladding.

4. The mature tree(s) near and/or within the footprint may have desiccated portions of the
expansive clay beneath the proposed pavilion structure, although our testing did not
confirm this hypothesis. In order to reduce the potential swell from rehydration of these
pockets in the future, we believe that it is best to isolate the structure from the soil. If the
slab is to be placed on grade, it is prudent to remove as much of the root zone of the trees
as possible, but the extent of this zone could make this impractical.

5. Undercutting and replacement as recommended below, removes a portion of the
potentially expansive soil from the zone of seasonal moisture fluctuation, but can also
produce a “bathtub” that has the potential to collect water and induce deep-seated heave.

6. Undercutting to an elevation below lake level could encounter significant water seepage,
depending on the local soil profile characteristics, potentially making earthwork operations
difficult.

7. Under the normal circumstances cited above, the risk of undercutting and replacement
would be mainly cosmetic cracking. Under abnormal circumstances (e.g. plumbing leaks,
poor drainage, etc.), there is a risk of more significant impact.
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8. Undercutting and replacement of expansive soil is normally the lowest cost approach in
these circumstances, depending on the availability of select fill. However, the tradeoff of
cost of undercutting and replacement of poor soil vs. the relatively low risk of a structural
slab on helical piers approach needs to be evaluated by others.

9. If helical piles are selected for the support of one structure (e.g. restroom), the feasibility of
their use on additional structures is increased.

10. Helical piles are not subject to uplift (as drilled concrete piers would be) due to the
slenderness of their shafts. In cases where loads are anticipated to be much lighter than
what a minimum drilled shaft could provide, helical piles, which are easily adaptable to light
and heavy loads, would most likely prove more economical.

6.4 Predicted Soil Properties

6.4.1 DETERMINING REPRESENTATIVE PROPERTIES
Due to the non-homogeneous nature of soil and the necessarily limited data, the issue of assigning

quantitative design parameters for the various characteristics of a soil mass is a matter of
interpretation. In assessing shear strength along a failure surface that passes through a large mass,
it is reasonable to expect that strength variations will be encountered along any potential surface.
Where data are sufficient, we believe that it is overly conservative to take the lowest test data
values as representative of the characteristics of a soil mass. On the other hand, using average
values could be unconservative. How we recommend selecting appropriate values to use is
explained below.

There is insufficient data (i.e. less than 30 data points for a given parameter for a given soil layer) to
warrant a rigorous statistical analysis. Experience has also shown that the average (i.e. best fit to
the scattered data) can be unconservative for soils that are not homogeneous (e.g. randomly
variable degrees of sand content). We have adopted what we call a P,s/P7s approach (as originally
promulgated by George Sowers) as an appropriate means for dealing with random variation in soil
masses. The average of all applicable test results averaged with the lowest value is termed the
“P;s” value. The average of all applicable test results with the highest applicable value is termed the
“Pss” value. Rather than use the worst-case situation when sufficient data are available, we have
used either the P;s value (when a low result would be conservative) or the Py value (when a high
result would be conservative) to predict parameters that are used to quantify the behavior of the
soil mass. This procedure is only used when the variation in the data is anticipated to be spatially
random. Ifthere is a discernible pattern to the variation of the data (e.g. shear strength tends to be
softer in low areas) then the data are grouped in accordance with the pattern prior to applying the
method stated above (i.e. data are only averaged within groups).

Listed in the Table below are the soil strata with the predicted P;s and the P;s (as appropriate)
properties selected to be applicable throughout the project. Note that properties in isolated
situations may be adjusted more favorably when considering the specifics of the situation (contact
ETTL for further information, if desired). These properties are derived from our testing of the soils
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as well as our experience with the soils in question together with published correlations.

Table 6.4.1 Predicted Soil Engineering Properties
Moist / Deneaclnliained L-Pile Analysis Parameters® petdement
St Buoyant Shear Strength Parameters ;
: Parameters® Soil Class
No. Unit Wt. Ksand)
(pcf)‘ ® : san M2 (ks
c (psf)? Soil Type eso(clay) ¢* (ksf)
Select Fill
(sand) 115 32 0 Sand (Reese) - 120 sC
Select Fill
(Lean 125 0 2,000 Stiff Clay w/o Free 0017 120 cL
Clay) Water (Reese)
1 120/ 60 0 1,400 Stiff Clay w/o Free _ 70 CH
Water (Reese)
5 120/ 60 0 2,000 Stiff Clay w/o Free n 150 CH
Water (Reese)
Notes:

1) Use buoyant unit weight indicated where applicable below groundwater table

2) Drained confined tangent modulus (ksf) derived from the stress strain curve of the consolidation
test on indicated or similar soil, or Esbased on published correlations.

3) Peak Unconsolidated-Undrained shear strength (psf), measured by U.U. triaxial test on indicated
or similar soils.

4) Use default L-Pile values for k and eso where not indicated otherwise

5) Peak drained (sands) and undrained (clays) strength parameters estimated from tests on similar
soils and published correlations. Undrained strength see NOTE 3

6.5 Seismic Site Classification

IBC 2012/15 requires a site soil profile determination extending a depth of 100 feet for seismic site
classification. The current scope does not include the required 100-foot soil profile. The current
borings are a maximum of 25 feet below existing grade and the seismic site class recommendation
assumes that the encountered material extends to a depth of 100 feet.

Based on the 2012/15 IBC, the seismic site class definition is Class D “Stiff Soil”. A summary report
from the USGS Earthquake Hazards Program is located in Error! Reference source not found.. ETTL
does not warranty the accuracy of this report and it is presented to the client for information

purposes only.
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For more information in regard to the program please visit:

http://seismicmaps.org/

7.0 GROUNDWATER

Seepage was measured as shallow as 8 feet and water level was measured at about 12 feet deep.
Since there was insufficient time to allow for water level stabilization in the boring, the phreatic
surface is likely higher than what was measured. We anticipate static groundwater level to be
slightly higher than lake level. Excavations below groundwater level may encounter significant
seepage

Data regarding groundwater level was generally obtained by observations in open boreholes. At
best this provides only an approximation of the phreatic surface at the time of drilling (where
readings are in open boreholes). The phreatic surface that should be considered for the design of
this project may vary significantly from that which was observed in the borings due to the following
factors:

e The characteristics of the soil profile may have prevented the water level in the boring from
rising to the phreatic level during the time period of observation

e A given boring may not intercept groundwater bearing zones (i.e. the groundwater is
perched or travels in seams or fiss