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Exhibit W. Port of Columbia Site
Preliminary Geotechnical Engineering
Report & DOTD Soil Borings

Bryant Hammett & Associates, LLC
6885 Hwy. 84 West
Ferriday, Louisiana 71334
Attn:

Mr. Keith Capdepon Jr., P.E.

Re:

Preliminary Geotechnical Engineering Services Report
Tier 3 Industrial Park Facility
Columbia, Louisiana
PSI Project Number: 0257374

Dear Mr. Capdepon:
Thank you for choosing Professional Service Industries, Inc. (PSI) as your consultant for the
referenced project. Per your authorization, PSI has completed a preliminary geotechnical
engineering study for the referenced project. The results of the study are discussed in the
accompanying report.
If you have any questions pertaining to this report, please contact our office at (318) 387-2327.
PSI would be pleased to continue providing geotechnical services throughout the
implementation of the project, and we look forward to working with you and your organization on
this and future projects.
Respectfully submitted,
PROFESSIONAL SERVICE INDUSTRIES, INC.

Ali Hijazi
Branch Manager

Martin L. Skyrman, P.E.
Principal Consultant

Matthew D. Redmon, P.E.
Project Engineer
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PROJECT INFORMATION
Project Authorization
The following Table summarizes (in chronological order) the Project Authorization History for the
services performed and represented in this report by Professional Service Industries, Inc. (PSI):
PROJECT TITLE: INDUSTRIAL PARK
Document and Reference
Number

Date

Requested/Provided By

Request for Proposal

11/21/2013

Mr. Keith Capdepon Jr. of Bryant Hammett &
Associates

PSI Proposal Number: 109866

11/22/2013

Mr. Ali Hijazi of PSI

Notice to Proceed

2/25/2014

Mr. Keith Capdepon Jr. of Bryant Hammett &
Associates

Project Description
Project information indicates that the proposed project will potentially involve the development of
a 175 acre Tier 3 Industrial Park Facility. No information regarding building(s) location or size,
equipment(s) location or size, loads, or site grading was provided to PSI at the time this report
was written. It is understood that this report is to provide an overview of the site based on the
four (4) borings conducted in the proposed construction areas.
The preliminary geotechnical recommendations presented in this report are based on the available
project information and the subsurface materials described in this report. If any of the information
noted above is incorrect, please inform PSI in writing so that we may amend the recommendations
presented in this report if appropriate and if desired by the client. PSI will not be responsible for the
implementation of its recommendations when it is not notified of changes in the project.
Purpose and Scope of Services
The purpose of this preliminary geotechnical exploration was to determine the various soil profile
components, determine the general engineering characteristics of the materials encountered,
provide information to the design engineers and architects which could be used to formulate
preliminary design criteria, and to aid in the development of a design level study for obtaining final
design information.
PSI’s contracted scope of services included drilling four (4) soil test borings, select laboratory
testing, and preparation of this geotechnical report. This report briefly outlines the testing
procedures, presents available project information, describes the site and subsurface conditions,
and presents recommendations regarding the following:
 Grading procedures for site development.
 Preliminary foundation recommendations.
 Comments regarding factors which could impact construction and performance of the
proposed construction.
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It should be noted that the number of borings conducted in our exploration is not considered
comprehensive for determining geotechnical recommendations across a site encompassing 175
acres. This report only provides preliminary recommendations, and PSI should be retained to
provide a more detailed scope and exploration once a final site plan has been developed.
The scope of services did not include an environmental assessment for determining the presence
or absence of wetlands, or hazardous or toxic materials in the soil, bedrock, surface water,
groundwater, or air on, below, or around this site. Any statements in this report or on the boring
logs regarding odors, colors, and unusual or suspicious items or conditions are strictly for
informational purposes.
SITE AND SUBSURFACE CONDITIONS
Site Location and Description
The Tier 3 Industrial Park is located south of the intersection of Riverton Camp Road and Highway
165 in Columbia, Louisiana. The new industrial park will be located in the areas of Sections
19,41,42 & 43, T14N-R4E & Sections 13,24 & 44, T14N-R3E. The site Latitude and Longitude are
approximately N 32.187236 and W 92.105873, respectively.
The subject property is currently developed for agricultural purposes. The current adjoining and
surrounding properties consist of farmland on all sides and residential areas to the north and east.
The Ouachita River is located approximately 0.3 miles west of the site.
Site Geology
Based on the Geologic Map of Louisiana (1984) provided by the Louisiana Geological Society,
the proposed site is located on Natural Levees consisting of gray and brown silt, silty clay, some
very fine sand, reddish brown along the Red River.
Subsurface Conditions
The site was explored with a total of four (4) borings drilled across the site proposed industrial park.
The borings were drilled to depths of 25 feet. Please see the attached Boring Location Plan in the
appendix for the approximate locations of the borings.
The boring locations and the boring depths were specified by the owner. PSI personnel staked the
borings in the field by measuring distances from available surface features and using a handheld
GPS system. The borings were drilled with a Geoprobe 7822DT ATV drilling rig. Hollow-stem
auger drilling techniques were used to advance the boreholes. Samples were generally obtained
continuously from the ground surface to a depth of about 10 feet, and at intervals of five (5) feet
thereafter.
The soils were generally sampled using standard penetration resistance testing and undisturbed
sample collection in general accordance with the requirements of ASTM Designations D-1586
and D-1587, respectively. The samples were identified according to boring number and depth,
sealed and encased at the site to protect against moisture loss, and transported to the
laboratory in protective containers to prevent damage. All samples obtained during the field
exploration were identified and evaluated by experienced geotechnical personnel upon arrival at
the laboratory.
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The test borings disclosed a layer of loose to medium silt in the upper two (2) feet, followed by a
layer of medium to stiff lean clay extending to 10 to 13 feet in Borings B-1 and B-2, and to six (6)
feet in Borings B-3 and B-4. Below the clay, very loose to loose silt, and very soft to medium
lean clay and silty clay were encountered until boring termination at 25 feet.
The above subsurface description is of a generalized nature to highlight the major subsurface
stratification features and material characteristics. The boring logs included in the Appendix should
be reviewed for specific information at individual boring locations. These records include soil
descriptions, stratifications, penetration resistances, and locations of the samples and laboratory
test data. The stratifications shown on the boring logs represent the conditions only at the actual
boring locations. Variations may occur and should be expected between boring locations. The
stratifications represent the approximate boundary between subsurface materials and the actual
transition may be gradual. Water level information obtained during field operations is also shown
on these boring logs. Samples not altered by laboratory testing will be retained for sixty (60) days
from the date of this report and then will be discarded.
Water Level Measurements
Free groundwater was not observed in the borings upon completion, indicating that groundwater at
the site at the time of the exploration was either below the terminated depths of the borings, or that
the soils encountered are relatively impermeable. Although free groundwater was not encountered
at this time, the groundwater levels at the site can fluctuate based on variations in rainfall,
evaporation, surface run-off and other related hydro-geologic factors. PSI recommends the
contractor determine the current groundwater depth at the time of construction.
PRELIMINARY GEOTECHNICAL RECOMMENDATIONS
The in situ clay soils between two (2) and six (6) feet across the site are generally considered
adequate for supporting lightly loaded structures on a shallow foundation system, if the site is
prepared as subsequently recommended. In order to use conventional shallow foundations at the
site, it will be necessary to undercut and waste the medium to loose silt at the location of any
structure footprint, and for five (5) feet beyond its perimeter. The depth of undercut approaches
approximately two (2) feet.
Loose to very loose silt was encountered at depths ranging from six (6) to thirteen (13) feet
below existing grade. This soil layer will control the allowable bearing pressure and settlement of
the proposed structures if large structural loads are planned. If a larger allowable bearing
pressure is required to accommodate the anticipated design loads, other construction methods
or foundation types may be considered. Deep foundation recommendations can be provided,
however additional drilling will be required to explore the soils at a greater depth than those
explored under this scope of service.
The silty soils had low plasticity index (PI) values and will therefore be very moisture content
sensitive. If wet conditions exist during construction, this can cause significant difficulty in the
preparation of the building pad areas. We recommend the construction take place during
warmer and drier times of the year. In order for construction to progress in wetter periods of the
year, it may necessary to replace the subgrade soil with select fill in the construction areas or
cement stabilize the existing subgrade soil.
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The following preliminary geotechnical-related recommendations have been developed on the
basis of the subsurface conditions encountered and PSIs’ understanding of the proposed
development. Should changes in the project criteria occur, a review must be made by PSI to
determine if modifications to our recommendations will be required.
Site Preparation
PSI recommends all silt, topsoil, organic material, loose and soft soils or other unsuitable material at
the site be stripped from the site, and either wasted or stockpiled for later use in non-foundation
areas. In general, PSI anticipates an average stripping depth of approximately two (2) feet. There
may be areas of the site that require additional or possibly less stripping. Voids resulting from the
removal of trees, organic material, or unsuitable soils should be backfilled in accordance with the
following recommendations for fill placement as soon as practical.
PSI recommends that areas to receive pavement be undercut to a depth of at least one (1) foot
below existing site grade, and subsequently backfilled with engineered fill in accordance with
the following recommendations. Alternatively, paving areas may be cement stabilized in lieu of
undercutting and backfilling activities. Detailed traffic information will be required for more
specific pavement section recommendations.
In this region, the silts and lean clays can undergo a significant loss of stability when construction
activities are performed during wetter portions of the year. PSI anticipates that the soils in the
project area can become easily disturbed if subjected to conventional rubber tire or narrow tracktype equipment. Soils that become disturbed would need to be excavated and replaced; however,
this remedial excavation may expose progressively wetter soils with depth, thus compounding the
problem condition. Thus, a normal approach to subgrade preparation may not be possible.
Appropriate wide-track equipment selection should aid in minimizing potential disturbance.
After stripping and required excavation, the subgrade in the construction areas should be
proofrolled with a loaded tandem axle dump truck or similar pneumatic tired vehicle having a
minimum gross weight of 20 tons. Soils observed to rut or deflect excessively under the moving
load should be undercut and recompacted as recommended for select fill or replaced with properly
compacted select fill material. Proofrolled soils should be scarified for a depth of at least eight (8)
inches and recompacted to 95 percent or greater of the soils Standard Proctor (ASTM D-698)
maximum dry density. Proofrolling and undercutting activities should be performed during a period
of dry weather and witnessed by a representative of the geotechnical engineer.
After subgrade preparation and observation have been completed, fill placement required to
establish design grades may begin. Fill used at the site should be select material free of organic or
other deleterious materials and have a maximum particle size of less than three (3) inches. Select
fill should also have a liquid limit of 40 or less with plasticity index values between 10 and 20.
Excavated in-situ soils meeting select fill criteria are suitable for reuse as fill. A representative of
PSI should be on-site to observe, test, and document the placement of the fill. If the fill is too dry,
water should be uniformly applied and thoroughly mixed into the soil by disking or scarifying. Close
moisture content control will be required to achieve the recommended degree of compaction. If fill
placement must proceed during a wetter time of the climate cycle, it will likely be difficult to compact
the on-site soils, and the use of imported select fill materials or cement stabilization will likely be
required.
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Fill should be placed in maximum loose lifts of eight (8) inches, moisture conditioned and
compacted to at least 95% of the materials’ Standard Proctor (ASTM D-698) maximum dry density.
The required select fill density will be more readily attained if compaction is done within a range of 1 to +2 percent of the optimum moisture content. Compacted fill should extend a minimum of five
(5) feet beyond the foundation perimeters prior to sloping in fill areas.
Each lift of compacted fill should be tested and documented by a representative of the geotechnical
engineer prior to placement of subsequent lifts. Tests should be performed at a frequency not less
than one (1) test for every 2,500 square feet of fill placed in structure areas and not less than one
(1) test for every 5,000 square feet of fill placed in non-load bearing areas.
Tested fill materials not meeting either the required dry density or moisture content range shall
be recorded, the location noted, and reported to the Contractor and Owner. A re-test of that
area should be performed after the Contractor performs remedial measures.
Preliminary Foundation Recommendations
Structures can be supported on a shallow foundation system using both spread and/or continuous
footings bearing at least 18 inches below final grade in stiff in-situ clay soil or properly compacted
select fill. Spread footings for building columns and continuous footings for walls bearing in
compacted soil can be designed for net allowable soil bearing capacities of 1,800 pounds per
square foot (psf) and 1,400 psf, respectively. These values are in consideration of dead loads plus
sustained live loads and may be increased by one third when accounting for transient live loads.
Minimum dimensions of 18 and 24 inches are recommended for continuous and spread footings,
respectively. To minimize settlement, the maximum spread footing dimension should be limited to
five (5) feet.
Foundation excavations should be observed and documented by a representative of PSI prior to
steel or concrete placement to verify the foundation materials are consistent with the materials
discussed in this report and capable of supporting the design loads. Soft or loose soil zones
encountered at the bottom of the footing excavations, as indicated by blows with a dynamic cone
penetrometer (DCP) equivalent to N-values of less than 8 blows per foot, should be removed to a
suitable soil level, and replaced with compacted select fill. Fill placed below the foundations where
unsuitable materials are removed should extend one (1) foot outside the foundation limits for every
one (1) foot in thickness between the intended bearing surface and the underlying, suitable natural
soils.
After opening, footing excavations should be observed and concrete placed as quickly as possible
to avoid exposure of the footing bottoms to wetting and drying. Surface run-off water should be
drained away from the excavations and not be allowed to pond. If possible, the foundation concrete
should be placed the same day the excavation is made. If footing excavations are required to be
left open for more than one (1) day, they should be protected to reduce evaporation or entry of
moisture.
There is the possibility that soft and/or compressible soil zones may exist which can cause
excessive total and/or differential settlement. Settlement estimates can be provided once final
plans are more complete.
If a larger allowable bearing pressure is required to accommodate the anticipated design loads
and the potential for settlement to exceed an inch, under the larger structural loads, is not
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satisfactory to the client, other construction methods or foundation types may be considered.
Deep foundation recommendations can be provided, however additional drilling will be required
to explore the soils at a greater depth than those explored under this scope of service.
Slab on Grade
If slabs are to bear on properly compacted select fill as described in the site preparation section, a
modulus of subgrade reaction, k value, of 100 pounds per cubic inch (pci) based on correlation to
values typically resulting from a 1 ft. x 1 ft. plate load test may be used in the slab design. However,
depending on how the slab load is applied, the value will have to be geometrically modified. The
value should be adjusted for larger areas using the following expression for cohesive and
cohesionless soil:
k
) for cohesive soil and
B
B 1 2
ks = k (
) for cohesionless soil
2B

Modulus of Subgrade Reaction, ks = (

where:

ks
k
B

=
=
=

coefficient of vertical subgrade reaction for loaded area,
coefficient of vertical subgrade reaction for one square foot area, and
effective width of area loaded, in feet

A suitable vapor retarder should be placed on the prepared subgrade to act as a vapor barrier
as required by codes or manufacturer requirements.
Earthquake and Seismic Design Consideration
The 2012 International Building Code requires a site class for the calculation of earthquake design
forces. This class is a function of soil type (i.e., depth of soil and strata types). Based on the
estimated depth to rock and the estimated shear strength of the soil at the boring locations, Site
Class “E” is recommended. It should be noted that our borings extended to a depth of 25 feet
whereas IBC site classifications are based on the upper 100 feet of the soil profile. Based on the
USGS website and Site Class “E”, the ground motion values near latitude N 32.187236 and
longitude W 92.105873 are as follows:
Period
(seconds)
0.2 (Ss)
1.0 (S1)

Mapped Spectral
Response
Acceleration
0.137 g
0.078 g

Site Coefficients
Fa = 2.5
Fv = 3.5

Max. Spectral
Acceleration
Parameters
SMS = 0.342 g
SM1 = 0.272 g

Design Spectral
Acceleration
Parameters
SDS= 0.228 g
SD1= 0.181 g

The Site Coefficients, Fa and Fv were interpolated from IBC 2012 Tables 1613.3.3(1) and
1613.3.3(2) as a function of the site classifications and the mapped spectral response acceleration
at the short (Ss) and 1 second (S1) periods. A liquefaction analysis was not included in the scope of
this exploration. Deeper borings would be necessary to evaluate an improvement in site class as
well as susceptibility of soils to liquefaction and seismic-induced settlement.
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CONSTRUCTION CONSIDERATIONS
Moisture Sensitive Soils/Weather Related Concerns
The soils encountered at this site (i.e. silt and clay) will be very sensitive to disturbances caused
by construction traffic when wet. This was evident during our drilling operations. The contractor
should be cognizant of the importance of proper maintenance of surface drainage. Depending
on weather-related ground conditions, the contractor’s maintenance of drainage during
construction, and other factors, some difficulty may be encountered by the contractor in
achieving compaction on initial lifts of fill placed on loose or soft subgrade. This will be
exacerbated by wet weather, particularly if the contractor allows surface drainage to enter and
pond in the excavations.
During wet weather periods, increases in the moisture content of the soil can cause significant
reduction in the soil strength and support characteristics. In addition, soils that become wet may
be slow to dry and thus significantly retard the progress of grading and compaction activities. It
will, therefore, be advantageous to perform earthwork and foundation construction activities
during dry weather. Earthwork activities performed during cooler, wetter months may certainly
offer more difficulties than if performed during warmer, drier periods.
If construction is performed during wet conditions, work platforms may be necessary; these can
be created for earthwork by mixing soil and hydrated lime, cement, or combinations of these
additives.
Drainage and Groundwater Concerns
Water should not be allowed to collect in the foundation excavations, on floor slab areas, or on
prepared subgrade areas either during or after construction. Undercut or excavated areas should
be sloped toward one corner to facilitate removal of any collected rainwater, groundwater, or
surface runoff. Positive site surface drainage should be provided to reduce infiltration of surface
water around the perimeter of the building and beneath the floor slabs. The grades should be
sloped away from the building and surface drainage should be collected and discharged such that
water is not permitted to infiltrate the backfill and floor slab areas of the building.
Any water accumulation should be removed from excavations by pumping. The Geotechnical
engineer should be consulted in the event excessive and uncontrolled amounts of seepage occur.
Excavations
In Federal Register, Volume 54, No. 209 (October 1989), the United States Department of Labor,
Occupational Safety and Health Administration (OSHA) amended its "Construction Standards for
Excavations, 29 CFR, part 1926, Subpart P". This document was issued to better insure the
safety of workmen entering trenches or excavations. It is mandated by this federal regulation that
excavations, whether they be utility trenches, basement excavations or footing excavations, be
constructed in accordance with the applicable OSHA guidelines. It is our understanding that these
regulations are being strictly enforced and if they are not closely followed, the owner and the
contractor could be liable for substantial penalties.
The contractor is solely responsible for designing and constructing stable, temporary excavations
and should shore, slope, or bench the sides of the excavations as required to maintain stability of
both the excavation sides and bottom. The contractor's "responsible person", as defined in 29 CFR
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Part 1926, should evaluate the soil exposed in the excavations as part of the contractor's safety
procedures. In no case should slope height, slope inclination, or excavation depth, including utility
trench excavation depth, exceed those specified in local, state, and federal safety regulations.
We are providing this information solely as a service to our client. PSI does not assume
responsibility for construction site safety or the contractor's or other party’s compliance with
local, state, and federal safety or other regulations.
REPORT LIMITATIONS
The preliminary recommendations submitted in this report, are based on the available subsurface
information obtained by PSI and the project information furnished by the Client for the proposed
project. This report only provides preliminary recommendations. After the plans are more
complete, PSI should be retained and provided the opportunity to review the final design plans and
to provide a more detailed scope and exploration. At this time, it may be necessary to submit
supplementary recommendations. If PSI is not retained to perform these functions, PSI will not be
responsible for the impact of those conditions on the project. This report has been prepared for
the exclusive use of Bryant Hammett and Associates for the proposed Tier 3 Industrial Park to be
constructed in Columbia, Louisiana.
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General Notes:
1. No attempt has been made by CSRS, Inc. to verify site boundary, title, actual legal ownership, deed restrictions, servitudes, easements, or other burdens on the property, other than that furnished by the client or his representative.
2. Transportation data from 2013 TIGER datasets via U.S. Census Bureau at ftp://ftp2.census.gov/geo/tiger/TIGER2013.
3. 2013 aerial imagery from USDA-APFO National Agricultural Inventory Project (NAIP) and may not reflect current ground conditions.
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