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LUTJEN, INC.

8350 North St. Clair Ave., Suite 100
Kansas City, Missouri 64151

Re:  Report of Subsurface Exploration and
Geotechnical Engineering Evaluation
Redevelopment of Richards Gebaur Air Force Base, Phase 1 and 2
Kansas City, Missouri
TSi Project No. 02007075.00

Dear Mr. Cargill:

TSi Engineering, Inc. (TSi) has completed the authorized subsurface investigation and
geotechnical engineering evaluation for the above referenced project and is pleased to
submit three copies of the report of our findings to Lutjen Inc. (Lutjen). The purpose
of our work was to determine subsurface conditions at specific exploration locations
and to gather data on which to prepare geotechnical recommendations for the design
and construction of the grading and pavement construction for the proposed industrial
park. This report describes the exploration procedures used, exhibits the data obtained,
and presents our evaluations and recommendations relative to the geotechnical
engineering aspects of the project.

We appreciate the opportunity to assist you with this project. If you have any
questions or if we may be of further service to you, please call us.

Respectfully submitted,
TSI ENGINEERING, INC. s
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SUBSURFACE INVESTIGATION AND
GEOTECHNICAL ENGINEERING EVALUATION
RICHARDS GEBAUR AIR FORCE BASE REDEVELOPMENT, PHASE 1 AND 2
KANSAS CITy, MISSOURI

1.0 ScoPE oF WORK

This report summarizes the results of a geotechnical study performed for the planned Phase 1 and
2 of the redevelopment of the Richards Gebaur Air Force Base (RGB) property in southern
Kansas City, Missouri. The study was performed in general accordance with TSi’s proposal to
Lutjen, dated July 27, 2007. Based on TSi’s understanding of the project, the following items
have been identified for inclusion in this study report.

Subsurface conditions across the site, including material types at boring locations;
Laboratory test results for soil and rock samples;

Treatment of existing fill and other deleterious materials that might be encountered;

The presence of potentially expansive soils and rock and general recommendations for
remediation and use as fill;

The influence of groundwater on the project;

General excavation considerations;

Recommendations for fill and backfill materials, fill subgrade preparation, placement, and
compaction;

Use of concrete from the demolished runways and taxiways as fill;

General slope stability considerations;

Lateral earth pressure parameters for the design of retaining walls, including geotechnical
design parameters for segmental retaining walls;

Seismic site class in accordance with IBC 2006;
Preparation of pavement subgrades and recommended pavement sections;
Preliminary foundation support recommendations for the buildings; and

Preliminary recommendations for preparation of building floor slab subgrades.
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2.0 SITE AND PROJECT DESCRIPTIONS

The following project understanding is based on plans provided by and discussions with Lutjen
and site reconnaissance by a geotechnical engineer / geologist from TSi. The general location of
the project site is shown on the Vicinity Map, Figure 1 in Appendix A. The Site and Boring
Location Plan — West of Botts Road and East of Botts Road, Figures 2 and 3 in Appendix A,
provide a more detailed plan of the project area.

We understand that the project will consist of constructing an industrial park on a 500 acre parcel
of land at the far northern portion of RGB. It is south of Missouri Highway 150 and west of US
Highway 71. This portion of the development is identified as Phases 1 and 2. Later phases will
be to the south and are not addressed by this report. The development will consist of several
large, single-story, industrial or warehouse buildings. The layout of the buildings within the
industrial park has not yet been established. A final grading plan is currently being developed.

The structures will have slab-on-grade floors and will likely be supported by typical shallow
footing foundations. This report provides only preliminary analysis and recommendations for the
buildings’ foundations and floor slabs. Additional subsurface exploration and geotechnical
analysis will be necessary at specific building locations prior to preparing final geotechnical
reports for the buildings.

As part of this development, Botts Road and Andrews Road will be constructed as city streets
through the project area. TSi has submitted a separate geotechnical report for those two streets.

The property where the project is located is part of the base, which was closed in the 1980’s.
Many abandoned runways, taxiways, services roads, and buildings are present throughout the
area. Significant grading was likely completed in some areas of this site during construction of
the base in the 1940’s and 1950’s. The runways and taxiways will be demolished as part of the
overall redevelopment of the base.

In general, the topography of the area consists of rolling hills. There is approximately 90 feet of
relief across the site. The highest elevation area of the site is along its west edge; the lowest area
is in the southeast corner of the site.

The majority of the ground surface in the project area is grasslands with a few scattered trees.
There are a few areas that are more densely wooded. There are no significant creeks or drainage-
ways on the site. Andrews Road crosses the eastern portion of the site. It will be reconstructed
on along a new alignment as part of this redevelopment project. An abandoned railroad
embankment that is approximately 2 to 10 feet tall runs along the southeast property line. A large
area with concrete rubble and other debris is present southeast of where Botts Road intersects
Missouri Highway 150. A construction equipment auction service is currently in operation on one
of the runways in the center of the site.

Current grading plans call for less than 10 feet of cut or fill over the majority of the proposed site.
Cuts as deep as 30 feet are planned in some areas. Fills as deep as 35 feet are planned along the




southeastern edge of the development. Three detention basins with depths of 10 to 20 feet will be
excavated at the site. Grading plans do not currently call for the construction of any retaining
walls, but final plans may include retaining walls.

There are several groundwater monitoring wells present in the project area. No details regarding
these wells are available. It is likely that these wells are monitoring environmental issues related
to the operation of the base. The scope of work for this report includes no environmental analysis
or testing.

Limestone bedrock outcrops are visible in road cuts for Missouri Highway 150 along the north
edge of the site. Several other natural limestone outcrops are visible throughout the site.

Underground limestone mining is being planned by Hunt Midwest / Martin Marietta for the site.
They will be mining the Bethany Falls Limestone Formation, which is approximately 150 feet
below current grades. Evaluating the stability of the planned mines and the impact of the mines
on the proposed development is not within the scope of this report.




3.0 FIELD EXPLORATION AND LABORATORY TESTING

3.1 FiELD EXPLORATION

Between August 27, 2007, and September 6, 2007, TSi conducted an exploration program at the
project site consisting of 69 test borings, designated as Borings BH-1 to BH-69. The
approximate locations of the borings are indicated on the Site and Boring Location Plan —West of
Botts Road and East of Botts Road, Figures 2 and 3 in Appendix A. The logs from this
exploration are included in Appendix B. Borings BH-1 to BH-16 were located along the planned
alignments of Botts Road and Andrews Road. The remaining boring locations were evenly
distributed across the site from the west to the east.

The boring locations were selected by representatives of TSi and were surveyed and staked by
Lutjen prior to our starting the field work. Elevations shown on the boring logs were determined
by surveyors from Lutjen. The borings were drilled using a CME 55 truck-mounted drill rig to
advance flight auger drilling tools.

An engineer from TSi directed the exploration procedures in the field, maintained a field log of
the conditions encountered in the borings, and collected and classified the samples recovered.
Split-spoon and Shelby tube samples were recovered from the borings. Split-spoon samples were
recovered using a 2-inch outside-diameter, split-barrel sampler, driven by an automatic hammer,
in accordance with ASTM D 1586. Three inch diameter Shelby tube samples were obtained in
accordance with ASTM D 1587. The Shelby tube samples were preserved by sealing the entire
sample in the tube. The split-spoon samples were placed in sealed plastic bags for later testing in
the laboratory. The borings were backfilled with the auger cuttings. The sampling sequence for
each boring is summarized on the Boring Logs in Appendix B of this report.

Several borings were advanced beneath auger refusal, and the underlying rock was sampled using
NX-size diamond-bit rock coring methods. The rock core recovered was placed in cardboard
boxes and taken to the laboratory for examination. Percent recovery and Rock Quality
Designation (RQD) were calculated for each run of rock core and are noted on the boring logs.
RQD is the percent of the total length or rock cored that consists of sound pieces that are a
minimum of 4.0 inches in length. RQD is a general indication of the integrity of the in-situ rock
mass. Based on RQD, rock quality can be described as excellent (90 to 100), good (75 to 90),
fair (50 to 75), poor (25 to 50), or very poor (0 to 25).

The results of the field tests and measurements were recorded on field logs and appropriate data
sheets. Those data sheets and logs contain information concerning the exploration methods,
samples attempted and recovered, indications of the presence of various subsurface materials, and
the observation of groundwater. The field logs and data sheets contain the field engineer’s
interpretations of the conditions between samples, based on the performance of the exploration
equipment and the cuttings brought to the surface. The final logs included in this report are based
on the field logs, supplemented by the results of laboratory testing of soil samples.




A series of test pits were excavated in and around the rubble pile that is present southeast of the
intersection of Missouri Highway 150 and Botts Road. The purpose of the test pits was to better
determine the horizontal and vertical extent of the rubble and the materials within this
uncontrolled fill. The test pits were excavated on October 4, 2007, with a rubber tired Caterpillar
420D backhoe under the direction of an engineer from TSi. No samples of the excavated
materials were collected. A discussion of the findings of the test pits is provided in Section 4.2.

3.2 LABORATORY TESTING

A laboratory testing program was conducted by TSi to determine selected engineering properties
of the obtained soil and rock samples. The results of the individual tests are presented on the
Boring Logs in Appendix B and in the Laboratory Test Reports in Appendix C. The following
laboratory tests were performed on the samples recovered from the borings:

visual descriptions by color and texture of each sample (ASTM 2488);

natural moisture content of fine-grained samples (ASTM D 2216);

Atterberg limits test on selected cohesive samples (ASTM D 4318);

unit weight of selected undisturbed samples (ASTM D 2166);

unconfined compressive strength of selected undisturbed samples (ASTM D 2166);
organic content of selected soil samples (ASTM D2974);

consolidation of select cohesive samples (ASTM D 4186); and

hand penetrometer determinations of the approximate compressive strength of cohesive
samples.

The results of the laboratory tests are summarized on the boring logs. Test reports for the
consolidation tests are in Appendix C. The analysis and conclusions contained in this report are
based on field and laboratory test results and on the interpretations of the subsurface conditions as
reported on the logs. Only data pertinent to the objectives of this report have been included on
the logs; therefore, these logs should not be used for other purposes.




4.0 SUBSURFACE CONDITIONS

Details of the subsurface conditions encountered at the boring locations are shown on the logs in
Appendix B. The general subsurface conditions encountered and their pertinent engineering
characteristics are described in the following paragraphs. Conditions represented by the borings
should be considered applicable only at these locations on the dates shown; the reported
conditions may be different at other locations or at other times. Several subsurface profiles at the
site are provided on Figures 4 to 9 in Appendix A. Locations of these two profiles are shown on
Figures 2 and 3.

4.1 GENERAL GEOLOGY

The higher elevation areas in this region of southern Jackson County, Missouri, are mantled with
a thin (typically 2 to 6 feet thick) stratum of wind-deposited loess soils. These lean clays and silts
were deposited after the most recent period of glacial activity north of this region and are thicker
near the Missouri River. In many areas the lean clays and silts have been modified by weathering
to become fat clays. In lower elevation areas along drainage swales and creek valleys the loess
has been eroded away subsequent to its deposition.

The loess is typically underlain by residual fat clay soils that have been derived from the in-place
weathering of the underlying limestone, shale, and sandstone bedrock. These residual clays
typically exhibit a very stiff to hard consistency.

Bedrock strata in the project area are a part of the Pennsylvanian System, Missourian Series,
Kansas City Group. The geologic units with this Group are alternating limestone and shale in
cyclic sequence. Sandstone occurs infrequently.

4.2 GENERALIZED SUBSURFACE PROFILE

Existing fill material was encountered at the ground surface in Boring BH-3 and BH-47. The fill
consists of brown fat clay mixed with varying amounts of limestone pieces, shale, concrete rubble,
and bricks. Borings BH-3 and BH-47 were terminated at auger refusal at a depth of 8.0 and 5.0
feet, respectively, in this existing fill. There is likely existing fill elsewhere on the site in areas that
were graded during construction of the air force base. However, existing fill was only
encountered in these two borings.

A large area of rubble fill is evident southeast of the intersection of Missouri Highway 150 and
Botts Road, in the north-central portion of the site. It covers an area that is approximately 600
feet east-west by 300 feet north-south. The location of this area is indicated on Figure 3 in
Appendix A. At the ground surface, a significant amount of concrete rubble, limestone pieces,
and demolition debris is visible. A series of 15 test pits were excavated within and around this fill
area to better evaluate the materials and their horizontal and vertical extent. The test pits were
excavated on October 4, 2007, with a rubber tired Caterpillar 420D backhoe under the direction
of an engineer from TSi. The test pits varied in depth from 3 to 12 feet. No samples of the
excavated materials were collected. Based on these test pits, it appears that rubble fill does not




