SOIL SURVEY REPORT

- 1-49 MISSOURI
ROUTE H TO ARKANSAS STATE LINE
McDONALD COUNTY, MISSOURI
MoDOT Project No. J7P0601

FOR

MISSOURI DEPARTMENT OF TRANSPORTATION

BY

HNTB CORPORATION

FEBRUARY 2004

HNTB




[ e e T T e T T T e e e L e i s e st tsiorent

SOIL SURVEY REPORT

- 1-49 MISSOURI
ROUTE H TO ARKANSAS STATE LINE
McDONALD COUNTY, MISSOURI
MoDOT Project No. J7P0601

FOR

MISSOURI DEPARTMENT OF TRANSPORTATION

BY

HNTB CORPORATION

a1y,

FEBRUARY 2004




SOIL SURVEY REPORT

- 1-49 MISSOURI
ROUTE H TO ARKANSAS STATE LINE
McDONALD COUNTY, MISSOURI
MoDOT Project No. J7P0601

FOR

MISSOURI DEPARTMENT OF TRANSPORTATION

BY

HNTB CORPORATION

FEBRUARY 2004

HNTE




1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

TABLE OF CONTENTS

INTRODUCTION - PROJECT DESCRIPTION
SOIL TYPES AND GEOLOGIC FORMATIONS
FIELD INVESTIGATIONS

GRADING RECOMMENDATIONS
4.1 Earthwork Factors

SLOPES

5.1 Fill Slopes

5.2 Cut Slopes
5.2.1 Soil
5.2.2 Rock

ROADWAY DRAINAGE STRUCTURES

PAVEMENT RECOMMENDATIONS
7.1 Traffic Evaluation
7.2 Pavement Subgrade Evaluation
7.3 Structural Coefficients and Material Values
7.4 Pavement Section Alternatives
7.4.1 1-49 Pavement Alternatives
7.4.2 Route 90 Pavement Alternatives

FIGURES

FIGURES 1 THROUGH 20 — As-Drilled Boring Location Plan

And Roadway Profiles

BORING LOGS

9.1 As-Drilled Boring Coordinates
9.2 Roadway Boring Logs

9.3 Roadway Core Boring Logs

9.4 Roadway Structure Boring Logs

TEST DATA

10.1 Summary of Laboratory Test Data

10.2 Grain Size Curves

10.3 Standard Compaction Results

10.4 Unconfined Compression Strength Results
10.5 California Bearing Ratio Results

MoDOT TRAFFIC INFORMATION




1.0 INTRODUCTION - PROJECT DESCRIPTION

The 1-49 project is located in McDonald County, Missouri beginning south of Pineville,
Missouri extending south to the Missouri/Arkansas State Line. Beginning at Station
723+96 and ending at Station 988+32, this portion of roadway extends approximately
5.1 miles in length. Immediately north of this project is the MoDOT project Job No.
J7P0601. A copy of the Soil Survey and Plans were made available to HNTB. These
documents were used in the current analysis and portions of the recommendations
included in the following paragraphs.

Proposed construction consists of grading and paving for four lanes of fully-controlled
access highway on a complete relocation. The two southbound and two northbound
lanes will be separated by a 60-foot wide median. The following bridge structures are as
follows:

¢ Route I-49 Northbound over U.S. 71 Southbound (Bridge No. A6380)
e Existing Route 90 over Route 1-49 (Bridge No. 7000)
e Three Box Bridges located at Project Centerline Stations 794+88, 936+98, 986+85

For these bridge structures, recommendations are provided in separate reports. These
recommendations include foundation type, depth, and allowable bearing capacities.

The project will also require drainage structures such as box culverts, reinforced
concrete pipes (RCP’s) and median drains to reestablish drainage.

This report covers the roadway portion of the project which includes grading, drainage
structure, roadway slope, and pavement design recommendations.

The field investigations for this soil survey were performed October 2002 through August
2003. The drilling, sampling, and testing were performed under a subcontract with
Terracon Consultants, Inc., Springdale, Arkansas.

As-drilled boring coordinates are included in Section 9.0 along with the boring logs.
Boring logs for the above listed bridges are included in their respective reports.

The following page contains a vicinity map showing the proposed construction (bolded
lines). Shown also is the MoDOT project just north of that contained in this report.
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2.0 SOIL TYPES AND GEOLOGIC FORMATIONS

The Clarksville Stony Loam and Gravelly Loam Soil Series; residual soils derived from
cherty limestone were encountered in this survey. A thin A horizon consisting of silts
and chert gravel with some organics present, exists along the alignment, but these soils
were limited. The A Horizon total thickness ranges from 0 to 12 inches. The C horizon
beneath the A Horizon ranges from light brown to reddish brown clayey gravel and sand
to fat clays (CH) and lean clays (CL) with differing percentages of residual sand and
gravel content. Chert gravel content ranges from 4 to 90 percent. The thickness of the
residual soil overlying rock ranges from 1.5 to 65 feet, with an average thickness of 16.7
feet. General group index of the soils ranges from 0 to 19, based on the MHTD Geology
and Soils Manual (1962).

Representative samples were selected for testing at locations along the proposed route
of 1-49. Test assignments were made by HNTB Corporation and tested by Terracon
Consultants, Inc. in general accordance with AASHTO and/or ASTM Standards. A total
of 91 moisture content tests were performed with results ranging from 0.7 to 34.8
percent. Six dry density tests were performed with results ranging from 94 pcf to 110.2
pcf. Sixty Atterberg Limit tests were performed with liquid limits ranging from 20 to 56
and plastic limits ranging from 16 to 34. A total of 13 standard proctor tests were
performed with optimum moisture contents ranging from 9.4 to 23.7 percent and
maximum dry densities ranging from 94.2 pcf to 124.2 pcf. Thirty-eight sieve analysis
tests were performed. Gradation curves, test data sheets, and summary table are
contained in Section 10.0. Included on the summary table are AASHTO classifications.

Corrosivity testing including pH and conductivity or resistivity was performed on twelve
random soil samples. Based on these results, the site soils are considered to be non-
corrosive where bridge piles are installed, and a non-aggressive environment for
concrete.

The project is underlain by three Mississippian Age bedrock units, the Reeds Spring
Formation also known as the Boone Formation, St. Joe Group, and Chattanooga
Formation. Most of the roadway cuts will encounter the Reeds Spring Formation which
is known to contain Karstic features and caves, cavities, sinkholes, and springs are
possible. The Reeds Spring Formation, St. Joe Group, and Chattanooga Formation are
generally described as:

Reeds Spring Formation
The Reeds Spring Formation consists of nearly equal parts of alternating bands of hard,
finely crystalline, gray or bluish-gray, slightly argillaceous limestone and chert. The chert
is nodular and irregularly bedded and is characteristically colored a bluish-black with a
distinctive light gray border. However, much of the chert in the formation is colored light
tan or mottled tan and gray. Chert is most abundant in the upper part of the formation
and makes up from 1/3 to 2/3 of the formation. The thickness in the southernmost part
of the state is reportedly 225 feet.



St. Joe Group

Above the Chattanooga is the Compton-Pierson or St. Joe Group. This formation forms
many of the prominent bluff and overhangs in the area and can be described as a gray,
carbonate, fossiliferous limestone relatively chert free. The thickness reported in the
literature ranges from 30 up to 110 feet in thickness. Many of the karstic features are
associated with this layer of rock.

Chattanooga Formation

The Chattanooga is. a fissile, gray to dark gray, carbonaceous shale. Local
concentrations of pyrite nodules and concretions are common. Fresh exposures exhibit
a jointed structure giving the shale a tendency to break into prismatic blocks. The
formation breaks down quickly and is covered in most areas. In McDonald County, the
shale reportedly has a maximum thickness of 20 to 30 feet. Chattanooga shale was
encountered at elevations ranging from 1060.1 to 996.5, the lower elevation occurring at
the southern end of the project.

3.0 FIELD INVESTIGATIONS

Boring locations were staked in the field by the Missouri Department of Transportation
(MoDOT). A series of three borings were taken generally every 200 feet along the
alignment through each cut. One boring was drilled at approximate centerline, one
offset approximately 120 feet right and one 120 feet left. These borings were advanced
by auger to rock. The bedrock was cored to 10 feet below planned grade in at least one
boring in each cut area.

For each planned culvert location, borings were generally drilled at the centerline of the
alignment and one drilled at the inlet and outlet of the culvert based on preliminary
locations. Changes have been made in the location of these structures, therefore the
as-drilled boring locations are some distance from the revised locations.

Borings were accomplished using either a tracked CME 850, a truck mounted CME 75,
or a track mounted CME 55 drill rig. All borings were logged in the field by a geologist or
geotechnical engineer using ASTM visual/manual methods. Logs for these borings are
included as Section 9.0 of this report.

Site features located during field operations included identifying rock outcrops, and
springs and ponds. Rock outcrops were encountered near station 734+00 (borings MC-
18 and MC-19). Photos including a geologic description of the outcrops are included in
Roadway Structure Boring Logs, Section 9.0. The noted springs are shown on Figures 3
and 5 at Stations and Offsets of 755+80, 150 feet right of centerline and 768+60, 390
feet right of centerline. Boring MC-85 was drilled at the edge of a pond as shown on
Figure 7. This pond extends from approximate Station 805+1 0 to 806+20.

During field investigations a cave was encountered which was positioned within the
alignment. The cave was situated in that portion of the original alignment south of Route
90. The current alignment has been altered from the original location in order to miss
the cave. During the subsurface investigations, other karstic features were not



encountered. The borings labeled with suffix of A or B were drilled to provide
recommendations for the current alignment.

40 GRADING RECOMMENDATIONS

Placement procedures as covered in the MoDOT Standard Specifications are
recommended. Embankments should be compacted to at least 95% maximum density
near optimum moisture. The laboratory results indicate that the in-situ soil moisture
contents are below optimum moisture, therefore, moisture addition will be required to
achieve adequate compaction. Lift thickness and compaction requirements for both soil
and rock are covered under MoDOT Standard Specifications

The A soil horizon and topsoil contain organics, are poorly drained and exhibit unstable
conditions. After clearing and grubbing the area should be stripped according to MoDOT
standard specifications. The stripped materials should be stockpiled and used as final
cover on slopes to facilitate growth of vegetation.

Where rock outcrops in fill areas, or in other areas where water or wet conditions are
present, it is recommended that at least a 2-foot thick rock fill blanket be placed at the
base of fills. This will provide a “bleeder blanket” to allow passage of any seepage
waters, and should extend and daylight from outside slope to outside of slope. The rock
fill material is available from the limestone and chert cuts and should meet the
requirements of Section 611.10 of the Standard Specifications.

Where fill is to be placed on existing slopes that are steeper than 3 to 1 (H:V), the fills
shall be benched into the soils as stated in the MoDOT Standards or as the Engineer
deems necessary.

It is recommended that all limestone or chert excavated from the project be considered
as Class C excavation and allowed for use in the 2-foot thick rock fill base under
pavements and fills. Some of the limestone or chert may be found to be too weathered
and deteriorated during excavation for this use. The rock fill base should extend from
ditch to ditch, or be connected to underdrains if daylighting of the rock base is not
possible. Personnel skilled in the identification and characterization of rock materials
should be consulted during construction on the proper use of Class C rock materials as
pavement base. It appears there is sufficient quantity of Rock Fill Base Material
available from Class C excavation, although some staging or stockpiling may be

necessary. Design estimates should verify the quantity. If sufficient quantities are not

available, a provision should be included for contractor furnished material. The rock fill
base should consist of locally excavated Class C material placed according to the
present standards of Rock Fill Base (Standard Specification 303).

In cut excavations, undergrading in rock and soil should include the removal and
replacement of two feet below final pavement subgrade. Undergraded areas should be
replaced with Rock Fill Base.

4.1 Earthwork Factors
Shrinkage as taken from the MoDOT Soils and Geology Manual for Clarksville Horizon C
soils ranges from 0.98 to 1.28 which depends on the percentage of gravel.



Based on review of the laboratory data, past experience on similar projects, and
consideration of other factors involved with large earthwork projects such as erosion,
stripping, internal consolidation, and external consolidation an earthwork factor of 0.80
for soil is recommended.

Rock materials, on the other hand, swell in volume when taken from cut to fill. A swell
factor of 1.20 is recommended.

Earthwork Summary
e Soil - 0.80 (1 cubic yard of soil cut equals 0.8 cubic yards of embankment)
e Rock - 1.20 (1 cubic yard of rock excavation equals 1.2 cubic yards of
embankment)

5.0 SLOPES

5.1 Fill Slopes
Project borings indicate excavations will be Class A soil material and Class C rock.
Class C consists of limestone and chert.

Highly plastic clays (CH classification soils) are considered the most challenging of the
soil types. Laboratory tests indicated CH soils are present throughout the soil profile.
Most of the fills range in thickness from 40 to 70 feet, but can extend to 115 feet.
Utilizing the CH soil, all fill slopes should not be constructed steeper than 3:1 (H:V). |If
steeper slopes are desired, Class C rock can be placed in fill slopes not steeper than 2:1
(H:V), however the entire embankment should be constructed of the Class C rock
material.

It is assumed there will be no sorting of soil and rock materials in the fills other than the
rock blanket at the base of the embankments and the 2-foot rock fill pavement base,
therefore composite fills should be constructed no steeper than 3:1 (H:V). Care should
be taken during construction to avoid internal pockets of rock material surrounded by
relatively impervious clay on all sides prohibiting drainage of moisture.

b.2 Cut Slopes
5.2.1 Soil
Soil backslopes along the alignment should be cut no steeper than 3:1 (H:V). Where
pinnacled rock is encountered within the primarily soil cuts, the rock can be cut back as
for a soil or placed as for rock cuts if stable. To prevent erosion and promote stability,
ditches along the top and descending down around the sides of cut slopes should be
provided to prevent flow down the face of the cuts.

5.2.2 Rock
Rock encountered in cuts can be excavated with maximum 30-foot heights at a %a:1
(H:V) slope. Every 30 feet, a 10-foot wide bench should be constructed. Benches
should be graded back from the rock face at a 2% down slope. Benching should be
constructed horizontally along the project alignment at the elevations given in the
following report section. At the interface of the rock cut slope and soil, the soil should be
cut 10 feet back from the face of the rock cut slope and cut no steeper than 3:1 (H:V).

A minimum eight-foot flat bottom ditch width is to be used at the toe of all cuts. The ditch
depth of four feet from the shoulder should be sufficient to contain rock fall. Presplit
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blasting is recommended at all final rock faces to promote long term stability, safety, and
reduced maintenance.

The 1-49 Northbound Bridge over US-71 Southbound spill slopes are anticipated to be in
rock cut. End Bents 1 and 4 were set back from the toe of slope at a 2:1 (H:V).
Benching of the spill slopes should be constructed according to MoDOT project
J7P0601C soil survey report which indicates %:1 (H:V) rock cuts with benches in rock
cuts over 30 feet at approximately half the depth of cut. Minimum width of benches
recommended in the soil survey is 15 feet.

Recommended Cut Slopes

Cut — Northbound Lanes - Station 730 to 740

Rock to be cut at %:1 (H:V) from ditch, 10-foot wide benches at Elevations 1034 and
1064, and 3:1 (H:V) soil backslope. The benches shall be down sloped at 2% from the
rock face. At the rock cut interface with the soil slope, the soil should be cut 10 feet back

from the face of the rock cut slope.
\ 3:1 Soil Slope
Ya:1 (H:V) /P

Rock 10-foot Bench From
Excavation £ Face of Rock Cut
Slope

Elevation 1064
10-foot Bench

Elevation 1034
10-foot Bench

8-foot Flat Bottom
Ditch

Cut — Northbound Lanes - Station 751 to 756

Rock to be cut at %:1 (H:V) from ditch, and 3:1 (H:V) soil backslope. No bench within
the rock face is necessary. At the rock cut interface with the soil slope, the soil should
be cut 10 feet back from the face of the rock cut slope.

//



\ 3:1 Soil Slope

10-foot Bench From
Face of Rock Cut
Slope

1/4:1 (H:V) Rock
Excavation

\ 8-foot Flat

Bottom Ditch

Cut — Southbound Lanes — Station 730 to 738

Rock to be cut at %:1 (H:V) from ditch, and 3:1 (H:V) soil backslope. No bench within
the rock face is necessary. At the rock cut interface with the soil slope, the soil
excavation should be cut 10 feet back from the face of the rock cut slope.

\ 3:1 Soil Slope

10-foot Bench From
Face of Rock Cut
Slope

1/4:1 (H:V) Rock
Excavation

8-foot Flat
Bottom Ditch

Cut - I-49 Mainline — Station 773 to 793
Rock to be cut at %:1 (H:V) from ditch, a 10-foot wide bench at Elevation 1066, and 3:1
(H:V) soil backslope. The benches shall be down sloped at 2% from the rock face. At



the rock cut interface with the soil slope, the soil should be 10 feet back from the face of
the rock cut slope.

Ya:1 (H:V) 3:1 Soil Slope
Rock
Excavation
10-foot Bench From
\ Face of Rock Cut

Elevation 1066
10-foot Bench

\- 8-foot Flat Bottom

Ditch

Cut - |-49 Mainline — Station 798 to 817

Rock to be cut at %:1 (H:V), 10-foot wide benches at Elevations 1058, 1088 and 1118,
and 3:1 (H:V) soil backslope. The benches shall be down sloped at 2% from the rock
face. At the interface with the soil slope, the soil should be 10 feet back from the face of
the rock cut slope.

i~ 3:1 Soil Slope

- 10-foot Bench From
Ya:1 (H:V) Elevation 1118 Face of Rock Cut
Rock e T 10-foot Bench
Excavation

\ \ Elevation 1088

10-foot Bench

Elevation 1058
10-foot Bench

8-foot Flat Bottom
Ditch

Cut - 1-49 Mainline — Station 819 to 830
Rock to be cut at %:1 (H:V), a 10-foot wide bench at Elevation 1015, and 3:1 (H:V) sail
backslope. The bench shall be down sloped at 2% from the rock face. At the rock cut



interface with the soil slope, the soil should be 10 feet back from the face of the rock cut
slope.

Y:1 (H:V) 3:1 Soil Slope
Rock
Excavation

10-foot Bench
From Face of
Rock Cut

Elevation 1015
10-foot Bench

\ 8-foot Flat Bottom

Ditch

Cut - I-49 Mainline — Station 836 to 840

Rock to be cut at %:1 (H:V) from ditch, and 3:1 (H:V) soil backslope. No bench within
the rock face is necessary. At the rock cut interface with the soil slope, the soil should
be 10 feet back from the face of the rock cut slope.

3:1 Soil Slope

10-foot Bench From
Face of Rock Cut
Slope

1/4:1 (H:V) Rock
Excavation

\ 8-foot Flat

Bottom Ditch
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Cut - 1-49 Mainline — Station 903 to 907

Rock to be cut at %:1 (H:V) from ditch, and 3:1 (H:V) soil backslope. No bench within
the rock face is necessary. At the rock cut interface with the soil slope, the soil should
be 10 feet back from the face of the rock cut slope.

v\/ 3:1 Soil Slope

1/4:1 (H:V) Rock

Excavati
xcavation 10-foot Bench From
— Face of Rock Cut
Slope

\ 8-foot Flat

Bottom Ditch

Cut - I-49 Mainline — Station 912 to 935
Rock to be cut at %:1 (H:V) from ditch, 10-foot wide benches at Elevations 1096 and
1126, and 3:1 (H:V) soil backslope. The benches shall be down sloped at 2% from the
rock face. At the rock cut interface with the soil slope, the soil should be 10 feet back
from the face of the rock cut slope.

Pas

3:1 Soil Slope
Ya:1 (H:V) /,/' 10-foot Bench From
Rock Face of Rock Cut

Excavation Slope

Elevation 1126
10-foot Bench

Elevation 1096
10-foot Bench

8-foot Flat Bottom
Ditch

11
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Cut - |-49 Mainline — Station 939 to 980

Rock to be cut at %:1 (H:V), 10-foot wide benches at Elevations 1106, 1136 and 1166,
and a 3:1 (H:V) soil backslope. The benches shall be down sloped at 2% from the rock
face. At the rock cut interface with the soil slope, the soil should be 10 feet back from
the face of the rock cut slope.

3:1 Soil Slope

X 10-foot Bench From
Va1 (H:V) Elevation 1166 Face of Rock Cut

Rock R 10-foot Bench

Excavation
\ Elevation 1136

10-foot Bench

Elevation 1106
10-foot Bench

8-foot Flat Bottom
Ditch

6.0 ROADWAY DRAINAGE STRUCTURES

To reestablish drainage, box culverts, reinforced concrete pipe (RCP’s), and median
drainpipes are planned.

Review of the roadway structure borings indicates top of rock or shale to range from 1.5
to 25.5 feet below present site grade. This suggests that rock or shale may be
encountered during excavation for the drainage structures. Rock excavation should be

anticipated.

For box culverts, based upon the subsurface conditions, bottom slabs should be
required. Standard Specification Section 206 applies to box culvert construction.

For reinforced concrete pipe culverts, backfiling and bedding material are important
factors in long term performance. These items are covered under MoDOT Standard
Specification 726.

7.0 PAVEMENT RECOMMENDATIONS

The new 1-49 will be 4 lanes in width, and divided by a median. A roadway which
crosses 1-49 is Route 90 which is two lanes in width. Alternative flexible and rigid
pavement sections as well as values used in the design of these pavements, are
presented.

12




Each lane of 1-49 is 12 feet wide, 24 feet in each direction, and separated by a 60-foot
wide median. Interior shoulder widths are typically 4 feet and exterior shoulder widths
are typically 10 feet. The total roadway width in each direction including shoulders is
typically 38 feet.

Route 90 generally consists of two 12-foot wide lanes and two 8-foot shoulders for a
total roadway width of 40 feet.

Chapter 6 of the MoDOT “Pavement Development Manual’, roadway borings, and
laboratory data were used in the following analysis. Pavement sections were
determined utilizing DARWin 3.1, a program based on the “AASHTO Guide for Design of
Pavement Structures”.

71 Traffic Information

Traffic loading projections for design were based on information provided by Missouri
Department of Transportation. The two-directional average daily traffic (ADT) was
determined to be 17,200 vehicles per day (VPD) for the year 2007, truck traffic making
up 22% of this volume. A 20-year design life was used to determine the anticipated 18-
kip Equivalent Single Axle Loads (ESAL’s). The value used for annual truck volume
growth rate is 3.3 percent based on back-calculation of the traffic information provided.
Section 11.0 contains a copy of the design traffic information provided by MoDOT.

7.2 Pavement Subgrade Evaluation

Roadbed soil resilient modulus for pavement design was derived by correlation with
laboratory California Bearing Ratio (CBR) values. Other testing performed along with
the CBR tests were standard compaction, sieve analyses, Atterberg limits, and moisture
content. These results are included in Section 10.0.

Project uncorrected CBR’s ranged from 1.7 to 9.5 at 0.1 inches of penetration. The
higher CBR’s are associated with the soils that behave more like sands than clays.
Representative samples of the site materials were selected for testing and include Fat
Clays, Sandy Lean Clays, and Clayey Sands with varying percentages of sand and
gravel.

A design CBR value of 2.4 was selected for use in the pavement designs for 1-49 and
Route 90. This chosen based upon field boring information, laboratory data, correlation
with data provided in the “Project Development Manual”, and experience with similar
soils.

7.3 Structural Coefficients and Material Values
For design of flexible pavements, the following coefficients were used:
¢ Reliability = 90%
e Standard Deviation = 0.45
e Initial Serviceability = 4.5

e Terminal Serviceability =2.5

13
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Resilient Modulus = 3600 psi (based on a laboratory CBR-value of 2.4
for 0.1” penetration)

Layer Coefficient for Surface Course Material = 0.44

Layer Coefficient for Base Course Material = 0.36

Drainage Coefficient =1.15

For design of rigid pavement, the following structural coefficients were used:

Reliability = 90%

Standard Deviation = 0.35

Initial Serviceability = 4.5

Terminal Serviceability = 2.5

Modulus of Subgrade Reaction = 76 psi/in (based on laboratory CBR-
value of 2.4 for 0.1” penetration)

28-day Mean Modulus of Elasticity ( PCCP) = 3,122,018 psi

28-day Mean Modulus of Rupture (PCCP) = 550 psi (assuming 3000
psi concrete)

Load Transfer (J) = 2.8 (assume plain concrete with doweled joints)

7.4 Pavement Section Alternatives

7.4.1 1-49 Pavement Alternatives

Two pavement alternatives were evaluated: one rigid and one flexible. 1) The rigid
alternate is a Portland Cement Concrete Pavement (PCCP) with a 2-foot thick rock
base. 2) The flexible alternate is an Asphaltic Cement Concrete (ACC) pavement with a
2-foot thick rock base.

14




The following table presents the summary of pavement design thickness for both the

flexible and rigid alternatives.

ITEM NRPCCP*
Design E-18's (20-year one way) | 29,350,709
Resilient Modulus, Mg (psi) N/A
Modulus of Subgrade Reaction, k (psi/in) 76

Flexible Structural Number, SN (inches) N/A
Pavement Thickness, inches 12.0

Asphalt Surface Course, inches

Asphalt Base Course, inches

* NRPCCP—Non-reinforced Portland Cement Concrete Pavement
** ACC—Asphaltic Cement Concrete

7.4.2 Route 90 Pavement Alternatives

ACC**

16,771,334
3600

N/A

6.37

1.75
13.25

Two pavement alternatives were evaluated: one rigid and one flexible. 1) The rigid
alternate is a Portland Cement Concrete Pavement (PCCP) with a 4-inch thick Type 5
Base. 2) The flexible alternate is an Asphaltic Cement Concrete (ACC) pavement with a

4-inch thick Type 5 Base.

The following table presents the summary of‘ pavement design thickness for both the

flexible and rigid alternatives.

ITEM NRPCCP*
Design E-18’s (20-year one way) 1,303,599
Resilient Modulus, Mg (psi) N/A
Modulus of Subgrade Reaction, k (psi/in) 76
Flexible Structural Number, SN (inches) N/A
Pavement Thickness, inches 8.0

Asphalt Surface Course, inches
Asphalt Base Course, inches

Type 5 Base, inches 4

* NRPCCP—Non-reinforced Portland Cement Concrete Pavement

** ACC—Asphaltic Cement Concrete

15

ACC**

744,914
3600
N/A
417

1.75
8.0
4
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8.0 FIGURES
FIGURES 1 THROUGH 20 - As-Drilled Boring Location Plan
and Roadway Profiles
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9.1 As-Drilled Boring Coordinates




AS-DRILLED BORING COORDINATES

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring No. ] Northing Easting Boring No. l Northing Easting Boring No. ] Northing Easting
1-49 NBL OVER US-71 SBL ROADWAY BORINGS CONTINUED ROADWAY BORINGS CONTINUED

MBS-1 145647.8928 2823511.4875 MC-30 143962.0480 2823602.1748 MS-72 139648.3218 2823455.8195
MBS-2 145467.1907 2823581.4382 MC-31 143937.5127 2823505.2315 MS-73 139322.3647 2823699.3208
MBS-3 145284.0427 2823635.6887 MC-32 143569.8489 2823679.8517 MS-74 139057.3878 2823887.6677
MB1-1 145572.9041 2823516.2888 MC-33 143555.5813 2823580.8747 MC-75 138857.2942 2823786.6502
MB1-2 145483.4773 2823596.0160 MC-35 142763.5295 2823775.4619 MC-76 138872.7323 2823667.6475
MB1-3 145385.7638 2823602.7771 MC-36 142768.2610 2823639.5295 MC-77 138882.2775 2823548.8840
MB1-4 145294.0607 2823674.6218 MC-37 142565.1786 2823890.5007 MC-78 138653.5133 2823754.7696
MISSOURI RTE. 90 OVER I-49 MC-38 142570.7090 2823764.5863 MC-79 138675.1583 2823636.7378
MB3-1 132121.2337 2821227.4738 MC-39 142573.1196 2823644.6106 MC-80 138696.8033 2823518.7061
MB3-2 132157.3745 2821225.7835 MC-40 142376.6478 2823765.6883 MC-81 138451.2280 2823727.5779
MB3-3 132123.5270 2821200.4192 MS-41 142058.7756 2824154.3813 MC-82 138479.4728 2823595.5304
MB3-4 132155.3995 2821203.2722 MS-42 142080.8079 2823754.7432 MC-83 138507.2655 2823478.7932
MB3-5 132138.8169 2821065.4988 MS-43 142082.6480 2823314.6914 MC-84 138244.4346 2823656.9238
MB3-6 132170.5197 2821069.8505 MC-44 141468.5204 2823862.4655 MC-85 138273.5132 2823587.3090
MB3-7 132160.4487 2820931.4426 MC-45 141470.9310 2823742.4897 MC-86 138320.0762 2823429.0154
MB3-8 132191.9111 2820937.2834 MC-46 141473.3416 2823622.5139 MC-87 138057.7234 2823591.1778
MB3-9 132166.5062 2820899.7996 MC-47 141268.5608 2823858.4479 MC-88 138095.9060 2823482.7016
MB3-10 132197.9014 2820905.9918 MC-48 141270.9713 2823738.4721 MC-89 138135.7488 2823369.5091
ROADWAY BORINGS MC-49 141273.3819 2823618.4963 MC-90 137861.4592 2823526.9647
MC-1 145965.8950 2823426.1438 MC-50 141068.6012 2823854.4303 MC-91 137909.0760 2823411.3895
MC-2 145898.0872 2823327.1382 MC-51 141071.0117 2823734.4545 MC-92 137954.7882 2823300.4373
MC-3 145798.3235 2823537.5422 MC-52 141072.4225 2823614.4587 MC-93 137674.7779 2823438.8050
MC-4 145729.2687 2823434.3019 MC-53 140861.6429 2823850.2721 MC-94 137717.6582 2823348.4652
MC-5 145678.3784 2823334.2956 MC-54 140871.0521 2823730.4369 MC-98 137604.9413 2823134.3806
MC-10 143924.5029 2823781.7847 MC-55 140873.4626 2823610.4612 MS-103 137287.0148 2822796.3632
MC-11 143809.4859 2823781.4742 MC-56 140668.6819 2823846.3952 MC-104 136892.4407 2822936.8163
MC-13 143609.5062 2823778.4563 MC-57 140671.0924 2823726.4193 MC-105 136963.9105 2822855.3481
MC-16 145660.8487 2822994.3017 MC-58 140673.5030 2823606.4436 MC-106 137035.2823 2822758.8801
MC-17 145481.3052 2823077.9264 MS-59 140532.1067 2823873.6572 MC-107 136737.3534 2822832.0264
MC-18 145427.9097 2822970.4605 MS-60 140451.1196 2823473.9497 MC-108 136803.1306 2822736.3950
MC-19 145302.1953 2823166.9188 MC-61 140268.7626 2823838.3600 MC-109 136874.5024 2822639.9271
MC-20 145248.7998 2823059.4529 MC-62 140271.1732 2823718.3842 MC-110 136583.5995 2822717.0277
MC-21 145123.0854 2823255.9113 MC-63 140277.5829 2823598.4887 MC-111 136642.3507 2822617.4420
MC-22 145069.6899 2823148.4454 MC-64 140068.8029 2823834.3424 MC-112 136713.7225 2822520.9741
MS-23 144846.7426 2823063.8082 MC-65 140071.2135 2823714.3667 MC-113 136410.1990 2822594.9569
MS-24 144781.6274 2823348.5203 MC-66 140073.6240 2823594.3908 MC-114 136481.5707 2822498.4890
MC-25 144343.9793 2823483.9276 MC-67 139868.8433 2823830.3248 MC-115 136552.9426 | 2822402.0211
MC-26 144309.4449 2823390.0799 MC-68 139879.2522 2823710.5097 MC-116 136249.4191 2822476.0039
MC-27 144143.0985 2823537.9834 MC-69 139873.6644 2823590.3732 MC-117 136320.7908 2822379.5360
MC-28 144124.9865 2823452.5254 MC-70 139669.0443 2823818.3089 MC-118 136392.1627 2822283.0680
MC-29 143986.5833 2823699.1182 MC-71 139671.2942 2823706.3315 MS-119 136067.4887 2822425.9904
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AS-DRILLED BORING COORDINATES

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring No. |  Northing Easting Boring No. |  Northing Easting Boring No. | Northing Easting
ROADWAY BORINGS CONTINUED ROADWAY BORINGS CONTINUED ROADWAY BORINGS CONTINUED
MS-120 136139.8808 2822240.7139 MC-164 132010.6143 2820920.5358 MC-192 127737.9055 2820805.3753
MS-121 136224.4826 2821964.9558 MC-165 131792.8703 2821004.1288 MC-193 127708.3697 2820689.0282
MC-122 135849.4415 2822182.4128 MC-166 131831.1992 2820907.2985 MC-193A 127639.5693 2821162.9742
MC-123 135917.7062 2822083.7218 MC-167 131595.8899 2820969.3627 MC-193B 127619.1027 2821042.6662
MC-124 135604.2227 2822026.6619 MS-168 130997.2290 2821372.0335 MC-194 127592.4889 2820969.4151
MC-125 135664.5339 2821922.9192 MS-169 130709.4553 2820813.8343 MC-195 127552.9825 2820857.9511
MC-126 135733.6522 2821842.8600 MS-170 130462.3502 2820353.7482 MC-196 127527.0524 2820742.7945
MC-127 135446.6051 2821960.3711 MC-170A 130002.8087 2820833.7677 MC-196A 127445.6831 2821202.6447
MS-129 135459.3857 2821396.8704 MC-170B 130004.2797 2820743.7797 MC-196B 127417.4607 2821084.9442
MS-130 135031.5443 2821628.7029 MC-171 129904.7125 2820798.7309 MC-197 127391.5653 2821031.1812
MS-131 134611.7497 2821842.7816 MC-172 129920.8074 2820679.8152 MC-198 127353.6175 2820917.6317
MC-132 134452.1104 2821471.5000 MS-173 129552.9678 2820884.2582 MC-199 127316.4114 2820803.9359
MC-133 134474.3322 2821353.5755 MS-174 129466.4499 2820637.4774 MC-199A 127252.5187 2821245.6928
MC-134 134255.1777 2821436.6127 MS-175 129364.5877 2820243.6730 MC-200 127206.5101 2821096.2294
MC-135 134275.9370 2821318.4220 MC-175A 129103.3198 2820966.6095 MC-201 127165.6840 2820983.5639
MC-136 134037.4338 2821520.2047 MC-175B 129103.2764 2820854.3931 MC-202 127123.5822 2820871.2165
MC-137 134058.1932 2821402.0140 MC-176 129123.9468 2820747.9346 MC-202A 127060.1350 2821292.1057
MC-138 134078.9524 2821283.8232 MC-177 129122.8775 2820627.7851 MC-203 127024.6620 2821166.9757
MC-139 133840.4492 2821485.6059 MC-178 129123.0207 2820508.5692 MC-204 126979.0335 2821055.7482
MC-140 133861.2086 2821367.4152 MC-178A 128910.6097 2820991.4119 MC-205 126933.3152 2820945.6011
MC-141 133881.9678 2821249.2244 MC-178B 128903.7817 2820868.5653 MC-205A 126873.6280 2821341.5499
MC-142 133643.4647 2821451.0071 MC-179 128927.9378 2820752.3228 MC-206 126841.1177 2821243.6333
MC-143 133664.2240 2821332.8163 MC-180 128922.8044 2820632.3639 MC-207 126796.0069 2821114.9404
MC-144 133684.9832 2821214.6256 MC-181 128918.7825 2820512.3217 MC-208 126779.8202 2821019.8754
MC-145 133446.4801 2821416.4083 MS-181A 128616.6836 2821144.5184 MC-208A 126694.5460 2821452.6249
MC-146 133467.2394 2821298.2176 MS-182 128622.8146 2820940.7284 MC-209 126656.6612 2821328.2518
MC-147 133249.4956 2821381.8095 MS-183 128555.2166 2820659.2452 MC-210 126609.9042 2821216.8511
MC-148 133052.5110 2821347.2107 MS-184 128470.2212 2820332.6687 MC-211 126563.1497 2821106.5087
MC-149 132640.3774 2821381.4300 MC-184A 128224.9678 2821064.3449 MC-211A 126505.8587 2821508.7442
MC-150 132679.3011 2821159.8223 MC-184B 128208.1353 2820945.5313 MC-212 126472.1142 2821398.8065
MC-151 132700.0604 2821041.6316 MC-185 128150.3095 2820846.7474 MC-213 126425.3774 2821287.6330
MC-152 132416.5788 2821499.4942 MC-186 128128.8502 2820720.5223 MC-214 126378.6997 2821177.5009
MC-153 132433.8782 2821401.0019 MC-187 128107.4605 2820602.3728 MC-214A 126318.1797 2821568.1480
MC-154 132482.3165 2821125.2236 MC-187A 128029.2711 2821093.8138 MC-215 126287.2166 2821463.5961
MC-155 132503.0758 2821007.0328 MC-187B 128010.5679 2820970.2170 MC-216 126241.4452 2821352.3045
MC-157 132104.6103 2821830.5164 MC-188 127953.9102 2820858.8116 MC-217 126194.5028 2821244.5608
MC-158 132178.9977 2821406.9996 MC-189 127932.4849 2820758.9581 MS-218 126069.2269 2821690.7392
MC-159 132285.3319 2821090.6247 MC-190 127907.2087 2820642.5109 MS-219 125964.2187 2821480.7662
MC-160 132337.2302 2820795.1479 MC-190A 127834.1184 2821126.6936 MS-220 125837.0922 2821285.2135
MC-161 132146.3003 2820726.0767 MC-190B 127813.1497 2821008.5398 MC-221 125672.9346 2821596.5091
MC-163 131989.8551 2821038.7266 MC-191 127766.9503 2820921.3102 " MC-222 125628.0667 2821486.2733
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AS-DRILLED BORING COORDINATES

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring No. |  Northing Easting Boring No. |  Northing Easting Boring No. [ Northing | Easting
ROADWAY BORINGS CONTINUED ROADWAY BORINGS CONTINUED
MC-223 125549.2596 2821773.5472 MC-264 123058.7514 2822567.1619
MC-224 1255083.2797 2821673.4941 MC-265 122966.9462 2822865.7784
MC-225 125456.2536 2821563.0741 MC-266 122920.6060 2822755.0870
MC-226 125365.2597 2821861.7402 MC-267 122874.2658 2822644.3957
MC-227 125318.9195 2821751.0488 MC-268 122782.4606 2822943.0121
MC-228 125271.5708 2821635.3592 MC-269 122740.5824 2822832.6209
MC-229 125180.7740 2821938.9740 MC-270 122697.3957 2822721.6934
MC-230 125134.4338 2821828.2826 MC-271 122597.9749 2823020.2458
MC-231 125088.0936 2821717.5912 MC-272 122551.6347 2822909.5544
MC-232 124996.2884 2822016.2077 MC-273 122505.2945 2822798.8631
MC-233 124949.9482 2821905.5162 MC-274 122413.4893 2823097.4795
MC-234 124903.6079 2821794.8249 MC-275 122367.1491 2822986.7882
MC-235 124811.8027 2822093.4413 MC-276 122330.6554 2822876.3109
MC-236 - 124765.4625 2821982.7500 MC-277 122220.8519 2823175.9577 i
MC-237 124719.1223 2821872.0586 MC-278 122174.8978 2823066.1887 :
MC-238 124627.3171 2822170.6751 MC-279 122127.5492 2822950.4991 E3
MC-239 124580.9768 2822059.9837 MC-280 122037.6748 2823253.7277
MC-240 124534.6367 2821949.2923 MC-281 122003.3262 2823138.0161
MC-241 124442.8314 2822247.9087 MC-282 121947.2254 2823032.4950
MC-242 124396.4912 2822137.2174 MC-283 - 121860.0323 2823329.1807
MC-243 124350.1510 2822026.5260 MC-284 121819.0226 2823222.6732 A
MC-244 124258.3458 2822325.1425 MC-285 121771.7498 2823115.7136
MC-245 124212.0056 2822214.4511 MC-286 121669.6260 2823407.8089
MC-246 124159.3584 2822104.2318 MC-287 121635.5993 2823300.6352
MC-247 124073.8602 2822402.3762 MS-288 121356.7147 2823735.0284
MC-248 124027.5199 2822291.6848 MS-289 121304.5117 2823431.6542
MC-249 123980.1712 2822175.9951 MS-290 121244.0068 2823131.7557
MC-250 123896.9900 2822479.6740
MC-251 123843.0342 . 2822368.9185
MC-252 123796.6941 2822258.2271
MC-253 123704.8888 2822556.8436
MC-254 123658.5486 2822446.1522
MC-255 123612.2084 2822335.4608
MC-256 123520.2750 2822649.3083
MC-257 123474.1271 2822515.7704
MC-258 123427.4007 2822404.1566
MS-259 123473.8768 2822732.6942
MS-260 123321.6262 2822583.9502
MS-261 123144.7468 2822381.5554
MC-262 123151.4319 2822788.5447
MC-263 123105.0917 2822677.8533
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9.2 Roadway Boring Logs




ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-1 731+00 120 ft. Left 1045.6 See Roadway Core Boring Logs
(Location Referenced to Northbound Ramp)
MC-2 | 731400 Centerline 1016.7 CSK 10/15/2002
(Location Referenced to Northbound Ramp) 0.0/ 5.0 |Light grayish brown, cherty silt, dry AS-1  |[ML-GM
5.0/ 10.0 |Reddish brown, weathered chert, with clay seams AS-2 GC
10.0| 12.0 [Reddish brown, lean clay, moist AS-3 CL
12.0| 15.0 |Reddish brown, weathered chert, with clay seams, moist AS-4 GC
Bottom of Boring / Auger refusal at 15.0 feet
. Boring backfilled with cuttings at completion
MC-3 732493 | 124ft. Left 1042.7 CSK 10/14/2002
(Location Referenced to Northbound Ramp) 0.0/ 5.0 |Light grayish brown, silty chert gravel, dry AS-1 GM Dry AB
Light brown, sandy (weathered) chert gravel, with silt, dry
5.0/ 10.0 [to moist AS-2 GM
Light brown, sandy (weathered) chert gravel, with silt, trace|
10.0| 16.3 |clay seams, dry to moist AS-3 GM
Bottom of Boring / Auger refusal at 16.3 feet BULK-4 |(5to 16.3 feet)
Boring backfilled with cuttings at completion
MC-4 733+00 Centerline 1019.9 CSK 10/14/2002
(Location Referenced to Northbound Ramp) 0.0 5.0 |Light brown, silt, scattered chert gravel, dry AS-1 ML Dry AB
Reddish brown, sandy lean clay, abundant chert gravel,
5.0 | 10.0 |moist AS-2 CL
Bottom of Boring at 10.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-5 732+93 | 112ft. Right| 1028.9 CSK 10/14/2002
(Location Referenced to Northbound Ramp) 0.0 5.0 [Light reddish brown, chert gravel, with silt and sand, dry AS-1  |GP-GM Dry AB
5.0 10.0 |Reddish brown, clayey chert gravel, with sand, moist AS-2 GC
10.0 | 17.0 [Reddish brown, clayey chert gravel, abundant sand, moist| AS-3 GC
17.0 | 17.8 |Light brown, weathered chert, with clay seams, moist AS-4 GC
Bottom of Boring / Auger refusal at 17.8 feet
Boring backfilled with cuttings at completion
MC-6 Deleted - Access Denied
MC-7 Deleted - Access Denied
MC-8 Deleted - Access Denied
MC-9 Deleted - Access Denied
MC-10 751+76 40 ft. Right| 1084.4 SPB 4/15/2003
(Location Referenced to Northbound Ramp) 0.0 5.0 |Light brown, lean clay, trace sand and gravel, moist AS-1 CL Dry AB
5.0 10.0 |Reddish brown, lean clay, with sand, moist AS-2 CL
with thin chert seams below 6 feet
10.0 |[White chert AS-3
Bottom of Boring / Auger Refusal at 10.0 feet
Boring backfilled with cuttings at completion
MC-11 752491 38 ft. Right| 1089.7 See Roadway Core Boring Logs
(Location Referenced to Northbound Ramp)
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| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
“Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-12 Deleted - Access Denied
MC-13 754+91 37ft. Right| 1091.6 SPB 11/13/2002
(Location Referenced to Northbound Ramp) 0.0 5.0 [White and light reddish brown, chert gravel, with clay, dry S-1 GC Dry AB
White and brown, clayey chert gravel, abundant chert
5.0 10.0 [seams, moist S-2 GC
White and brown to reddish brown, clayey chert gravel,
10.0 | 15.0 |abundant chert seams, moist S-3 GC
White and brown, broken chert with clayey gravel seams,
15.0 | 19.0 |moist S-4 GP
19.0 | 19.5 |White and light brown, chert BULK-5
Bottom of Boring / Auger Refusal at 19.5 feet
Boring backfilled with cuttings at completion
MS-14 Deleted - Access Denied
MS-15 Deleted - Access Denied
MC-16 731+02 | 125ft. Left 995.4 CSK 10/15/2002
(Location Referenced to Southbound Ramp) 0.0 3.0 |Light brown, silty chert gravel, dry AS-1 GM Dry AB
3.0 4.0 |Chert, hard
Bottom of Boring / Auger refusal at 4.0 feet on limestone
Boring backfilled with cuttings at completion
MC-17 733400 | 120 ft. Left 1018.7 CSK 10/15/2002
(Location Referenced to Southbound Ramp) 0.0 3.0 |Light grayish brown, chert gravel, trace silt, dry AS-1 GP Dry AB
3.0 8.0 |[Light brown, weathered chert, with clay seams and silt, dry | AS-2 GC
Bottom of Boring / Auger refusal at 8.0 feet BULK-3 [(3 to 8 feet)
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS e

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-18 733+00 Centerline 1001.7 See Roadway Core Boring Logs for Outcrop Log

(Location Referenced to Southbound Ramp)

MC-19 735+00 | 120ft. Left 1024.3 CSK 10/15/2002
(Location Referenced to Southbound Ramp) 0.0 5.0 |[Light grayish brown, chert gravel, with silt, dry AS-1 GM Dry AB
Light reddish brown and gray, weathered chert, trace clay
5.0 10.0 |and silt seams, dry AS-2 GC
Light reddish brown and gray, weathered chert, with clay
10.0 | 15.5 |seams, dry AS-3 GC
Bottom of Boring / Auger refusal at 15.5 feet BULK-4 |(5 to 15.5 feet)

Boring backfilled with cuttings at completion

MC-20 735+00 Centerline Rock Outcrop - See MC-18
MC-21 737+00 | 120 ft. Left 1052.5 See Roadway Core Boring Logs
MC-22 737+00 Centerline 1028.1 CSK 10/15/2002
(Location Referenced to Southbound Ramp) 0.0 3.5 [Light grayish brown, silty chert gravel, dry AS-1 GM Dry AB

Bottom of Boring / Auger refusal at 3.5 feet on chert

Boring backfilled with cuttings at completion

MS-23 738+62 | 175ft. Right| 943.6 See Roadway Structure Boring Logs
MS-24 740+47 51ft. Left 963.2 See Roadway Structure Boring Logs
Page 4 of 76

HE E D O B B B TS B I Ba N B W B S D g B



ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-25 745+00 Centerline 1061.7 CSK 10/17/2002
(Location Referenced to Southbound Ramp) 0.0 5.0 |Light reddish brown, silt, with chert gravel and sand, dry AS-1 ML Dry AB |Dry 24 hr AB
(hard chert layer from 3
4.0 10.0 [Reddish brown and white, chert, with clay seams, moist AS-2 SC to 4 feet)
10.0 | 15.0 |Reddish brown and white, chert, with clay seams, moist AS-3 SC
Reddish brown and white, chert, scattered clay seams,
15.0 | 19.5 |moist AS-4 SC
Bottom of Boring / Auger refusal at 19.5 feet
Boring backfilled with cuttings at completion
MC-26 745+00 | 100 ft. Right| 1066.4 CsK 10/17/2002
(Location Referenced to Southbound Ramp) 0.0 5.0 |Light brown, silt, abundant chert gravel, dry AS-1 ML Dry AB |Dry 24hr AB
Light reddish brown and white, weathered chert with clay
5.0 7.5 |seams, moist AS-2 GC
Bottom of Boring / Auger refusal at 7.5 feet
Boring backfilled with cuttings at completion
MC-27 747+08 13ft. Right| 1076.0 SPB 11/13/2002
White and light brown, chert gravel, with clay and sand,
(Location Referenced to Southbound Ramp) 0.0 5.0 |dry S-1 GP Dry AB
Light brown and white, chert gravel, with clay and sand,
5.0 7.5 |trace chert seams, dry S-2 GP
Bottom of Boring / Auger Refusal at 7.5 feet
Boring backfilled with cuttings at completion
MC-28 747+00 | 100 ft. Right| 1080.5 See Roadway Core Boring Logs
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ROADWAY BORING LOGS
| 49 - MISSOURI
McDONALD COUNTY, MISSOURI

No.

Boring

Station

Offset

Elevation

Depth (Ft)

Logged GW

From

To

Log of Materials Samples | USCS By: Date Depth

Comments

MC-29 749+00

100 ft. Left

1075.4

SPB 11/13/2002

(Location Referenced to Southbound Ramp)

0.0

5.0

White and light brown, chert gravel and cobbles, with sand
and clay, trace chert seams, dry S-1 GP Dry AB

5.0

6.4

White and reddish brown, chert gravel, with lean clay, dry S-2 GP

Bottom of Boring / Auger Refusal at 6.4 feet

Boring backfilled with cuttings at completion

MC-30 749+00

Centerline

1078.4

SPB 11/13/2002

(Location Referenced to Southbound Ramp)

0.0

5.0

Reddish brown and white, clayey chert gravel, with chert
seams, dry S-1 GC Dry AB

Bottom of Boring / Auger Refusal at 5.0 feet BULK-2 |(0 to 5.0 feet)

Boring backfilled with cuttings at completion

MC-31 749+00

100 ft. Right

1066.7

SPB 11/13/2002

(Location Referenced to Southbound Ramp)

0.0

5.0

Brown and white, chert gravel and cobbles, with sand and
clay, trace chert seams below 1 ft, dry S-1 GP

5.0

10.0

White and brown, chert gravel, with clay, abundant chert
seams, dry to moist S-2 GP

Chert layer from 510 5.5
feet

10.0

13.5

White to light gray, broken chert/chert layers (6-12" thick)
with clay seams, moist S-3

Difficult drilling

Bottom of Boring / Auger Refusal at 13.5 feet

Boring backfilled with cuttings at completion

MC-32 | 753+00

Centerline

1087.5

SPB 11/13/2002

(Location Referenced to Southbound Ramp)

0.0

5.0

Brown and white, clayey chert gravel, with cobbles in top 2
feet, dry S-1 GP Dry AB

5.0

7.3

White and brown, chert gravel, with clay, with chert seams,
dry S-2 GP

Bottom of Boring / Auger Refusal at 7.3 feet

Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-33 753+00 100 ft. Right| 1077.4 SPB 11/13/2002
Brown and white chert gravel and cobbles with sand and
(Location Referenced to Southbound Ramp) 0.0 5.0 |clay S-1 GP Dry AB
5.0 5.5 |White chert BULK-2 |(0 to 5.5 feet) Difficult drilling
Bottom of Boring / Auger Refusal at 5.5 feet
Boring backfilled with cuttings at completion
MS-34 Deleted - Access Denied
MC-35 761407 7ft.  Left 1096.9 SPB 11/11/2002
0.0 1.0 |Dark brown, silty lean clay, with chert gravel, dry S-1 CL/ML Dry AB
White and light reddish brown, clayey chert gravel, with :
1.0 5.0 |chert seams, dry S-2 GC
White and reddish brown, chert gravel, few clay, abundant Chert layer from 10-
5.0 10.0 |chert seams, dry S-3 SP 10.5ft
White and reddish brown, chert seams/broken chert,
10.0 | 15.0 |scattered fat clay seams, moist S-4 Hard drilling to 12.5 ft
White and reddish brown, chert seams/broken chert, Hard drilling from 13.5 to
15.0 | 16.0 |scattered fat clay seams, moist S-5 16 feet
Bottom of Boring / Auger Refusal at 16.0 feet
Boring backfilled with cuttings at completion
MC-36 761+05 129 ft. Right| 1107.7 SPB 11/11/2002 | Dry AB
Reddish brown and white, clayey chert gravel, with chert
0.0 5.0 |seams, dry S-1 GC
Reddish brown and white, clayey chert gravel, abundant
5.0 9.0 |chert seams, dry S-2 GC
9.0 9.0 |Sample from auger head S-3 GC
Bottom of Boring / Auger Refusal at 9.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS \N
149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-37 763+03 126 ft. Left 1097.8 SPB 11/11/2002
0.0 5.0 |Light reddish brown, lean clay, with chert gravel, dry S-1 CL Dry AB

Hard drilling at 5.5 ft
5.0 5.5 |Light reddish brown, lean clay, with chert gravel, dry S-2 CL

Bottom of Boring / Auger Refusal at 5.5 feet

Boring backfilled with cuttings at completion

MC-38 763+00 Centerline 1112.8 SPB 11/11/2002

0.0 5.0 |Reddish brown and white, clayey chert gravel, dry S-1 GC Dry AB
White and reddish brown, clayey chert gravel, with chert

5.0 10.0 |seams, dry S-2 GC

L White and light reddish brown, clayey chert gravel, with

10.0 | 15.0 |chert seams, dry S-3 GC
White to light reddish brown, chert gravel, scattered clay,

15.0 | 20.0 |dry S-4 GP
White and reddish brown, broken chert, with clay seams,

20.0 | 25.0 |[dry S-5 GP

25.0 | 30.0 |White and reddish brown, chert, with clay seams, dry S-6 GP
White and reddish brown, broken chert, with clay seams,

30.0 | 35.8 |moist S-7 GP Clay from 31 to 31.5 feet

Soft clay layer from 35 to

Bottom of Boring / Auger Refusal at 35.8 feet 35.8 feet

Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-39 763+00 120 ft. Right| 1114.9 SPB 11/14/2002
0.0 2.0 |Dark brown, gravel and cobbles, with sand and silt, dry S-1 GP
2.0 5.0 |Light reddish brown and white, chert gravel, with sand, dry S-2 GP
5.0 10.0 [White and reddish brown, chert gravel, with clay, dry S-3 GP
White and reddish brown, chert gravel, with clay, trace
10.0 | 15.0 |chert seams, dry S-4 GP
White and light reddish brown, chert gravel, with clay,
15.0 | 20.0 |scattered chert seams, dry S-5 GP
White and light reddish brown, chert gravel, with clay, Softer clay layer from 24
20.0 | 25.0 [scattered chert seams, dry S-6 GP to 26 ft
White and light reddish brown, chert gravel, with clay,
25.0 | 30.0 |trace chert seams, dry S-7 GP
White and light reddish brown, chert gravel, with clay, Chert layer from 32.5 to
30.0 | 35.0 |trace chert seams, dry S-8 GP 33 ft
35.0 | 39.5 [White and brown, clayey gravel, moist S-9 GC
Bottom of Boring at 39.5 feet BULK-10 |(2 to 35 feet)
Boring backfilled with cuttings at completion
MC-40 764+94 5ft. Left 1076.7 SPB 11/11/2002
Light brown and white, chert gravel, with clay and
0.0 5.0 |scattered chert seams, dry S-1 GP Dry AB |Hard drilling below 4 feet
Light brown and white, chert gravel, with clay and
5.0 9.0 [scattered chert seams, dry S-2 GP
Bottom of Boring / Auger Refusal at 9.0 feet
Boring backfilled with cuttings after completion
MS-41 768+04 | 400 ft. Left 995.1 See Roadway Structure Boring Logs
MS-42 767490 Centerline 977.6 See Roadway Structure Boring Logs
MS-43 767+97 | 440 ft. Right 966.0 ' See Roadway Structure Boring Logs
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-44 774400 | 120ft. Left 1081.2 CSK 10/21/2002
0.0 5.0 |Light reddish brown, silt, few chert gravel, dry AS-1 ML Dry AB
Reddish brown, silt with sand, scattered chert gravel, dry
5.0 | 10.5 [to moist AS-2 ML White chert at 10.0 feet
Bottom of Boring / Auger refusal at 10.5 feet BULK-3 |(0 to 10.5 feet)
Boring backfilled with cuttings at completion
MC-45 774+00 Centerline 1096.0 CSK 10/21/2002
0.0 5.0 |Light brown, silt, trace chert gravel, dry AS-1 ML Dry AB |Dry 72 hrs AB
Hard seams at 7.0 and
5.0 10.0 |Light brown, silt, scattered chert gravel, dry AS-2 ML 9.0 feet
B 10.0 | 15.0 |Light brown, silt, scattered chert gravel, dry AS-3 ML’
15.0 | 20.0 |Light brown, silt, scattered chert gravel, dry AS-4 ML Hard drilling at 20.0 feet
Bottom of Boring / Auger refusal at 20.0 feet on possible
limestone
Boring backfilled with cuttings at completion
MC-46 774+00 | 120ft. Right| 1097.1 CSK 10/17/2002
0.0 4.5 |Light brown, silt, abundant chert gravel, dry AS-1 ML Dry AB |Dry 24hr AB
4.5 10.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL
Hard chert layer from
10.0 | 15.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL 10.0 to 13.0 feet
Hard chert layer from
15.0 | 20.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-4 CL 16.0 to 17.0 feet
Bottom of Boring / Auger refusal at 20.0 feet
Boring backfilled with cuttings at completion
MC-47 776400 | 120ft. Left 1102.1 CSK 10/21/2002
0.0 4.5 |Light brown, silt, with chert gravel, dry AS-1 ML Dry AB [Dry 72 hr AB
Bottom of Boring / Auger refusal at 4.5 on possible
limestone Hard drilling at 4.5 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-48 776+00 Centerline 1112.1 CSK 10/22/2002
Light reddish brown, silt, abundant chert gravel and sand,
0.0 5.5 |dry AS-1 ML Dry AB |Dry 24 hr AB
5.5 10.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL
10.0 | 16.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL
16.0 | 20.0 |Light brown, sandy chert gravel, moist AS-4 GW
20.0 | 25.0 |Brown, cherty lean clay, with sand, moist AS-5 CL
25.0 | 30.0 |Brown, cherty lean clay, with sand, moist AS-6 CL
30.0 | 35.0 |Brown lean clay, with sand, abundant chert gravel, moist AS-7 CL
N Hard chert seam at 38.0
35.0 | 40.0 |Brown, cherty lean clay, with sand, moist AS-8 CL feet
40.0 | 45.0 |Brown, cherty lean clay, with sand, moist AS-9 CL
Bottom of Boring at 45.0 feet
Boring backfilled with cuttings at completion
MC-49 776+00 | 120ft. Right| 1107.2 CSK 10/17/2002
0.0 4.0 |Light reddish brown, silty lean clay, with chert gravel, dry AS-1 CL Dry AB |Dry 24 hr AB
4.0 | 10.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL
Light reddish brown, sandy lean clay, with chert gravel,
10.0 | 15.0 |moist AS-3 CL
15.0 | 20.0 |Light reddish brown, sandy lean clay, with chert gravel, wet| AS-4 CL
Bottom of Boring / Auger refusal at 20.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS N
| 49 - MISSOURI -
McDONALD COUNTY, MISSOURI

Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-50 778+00 120 ft. Left 11101 . CSK 10/18/2002
0.0 5.0 |Light brown silt, with chert gravel, dry AS-1 ML Dry AB |Dry 72 hr AB
Reddish brown, lean clay with chert, with chert gravel,
5.0 6.0 |moist AS-2 CL Hard drilling at 6.0 feet
Bottom of Boring 7 Auger refusal at 6.0 feet on possible
limestone

Boring backfilled with cuttings at completion

MC-51 778+00 Centerline 1100.0 CSK 10/18/2002

0.0 5.0 |Light brown silt, trace chert gravel, dry AS-1 ML Dry AB [Dry 72 hr AB

5.0 10.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL

10.0 | 12.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL ' Hard chert at 12.0 feet

Bottom of Boring / Auger refusal at 12.0 feet

Boring backfilled with cuttings at completion

MC-52 778+01 120 ft. Right| 1087.5 CSK 10/17/2002
0.0 1.0 |Light brown, silty chert gravel, dry GM Dry AB
Hard chert layer from 4.0
1.0 6.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-1 CL to 6.0 feet
6.0 8.0 |Light brown, clayey chert gravel, with sand, moist AS-2 GC

8.0 11.0 |Weathered chert

Bottom of Boring / Auger refusal at 11.0 feet

Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-53 780+07 120 ft. Left 1098.0 CSK 10/21/2002
0.0 5.0 |Light brown silt, with chert gravel, dry AS-1 ML Dry AB
Hard chert seam at 5.0
5.0 10.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL feet
Hard chert seam at 12.0
10.0 | 15.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL feet
Hard chert seam at 15.0
15.0 | 19.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-4 CL feet
Bottom of Boring / Auger refusal at 19.0 feet on possible

limestone

Boring backfilled with cuttings at completion

MC-54 780+00 Centerline 1089.3 CSK 10/21/2002
0.0 5.0 |Light brown silt, trace chert gravel, dry AS-1 ML Dry AB
Hard chert seams at 7.0

5.0 10.0 |Light reddish brown, silt, trace chert gravel, dry to moist AS-2 ML and 9.0 feet

Light reddish brown, sandy silt, with chert gravel, trace
10.0 | 15.0 |clay seams, moist AS-3 SM

Light brown, sandy silt, with chert gravel, trace clay seams,
15.0 | 19.0 |moist AS-4 SM

Bottom of Boring / Auger refusal at 19.0 feet BULK-5 [(5to 19 feet)

Boring backfilled with cuttings at completion

MC-55 780400 | 120ft. Right| 1082.1 CSK 10/17/2002

0.0 1.0 |Light brown, cherty silt, dry ML Dry AB

1.0 5.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-1 CL

5.0 7.0 |Reddish brown, cherty lean clay, with sand, moist AS-2 CL

7.0 10.0 |Light reddish brown, clayey chert gravel, with sand, wet AS-3 GC

10.0 | 15.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-4 CL

15.0 | 20.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-5 CL Hard chert at 20.0 feet

Bottom of Boring / Auger refusal at 20.0 feet

Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS N
| 49 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring Depth (Ft) ) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-56 782+00 | 120 ft. Left 1087.9 CSK |10/22/02 Dry AB |Dry 24 Hr AB
0.0 6.0 |Light brown silt, scattered chert gravel, dry AS-1 ML
Hard chert seam at 9.0
6.0 | 11.0 |Light reddish brown, clayey sand, with chert gravel, moist AS-2 SC feet

Bottom of Boring / Auger refusal at 11.0 feet

Boring backfilled with cuttings at completion

MC-57 782+00 Centerline 1084.6 CSK [10/22/02
Light brown 1o light reddish brown silt with chert gravel and Dry 24 Hr AB, hard chert
0.0 5.5 |sand, dry AS-1 ML Dry AB |seam at 4.5 feet
5.5 6.6 |Shelby Tube - 13" recovery ST-2
i 6.6 6.8 |Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL Hard drilling at 6.6 feet™~
Bottom of Boring / Auger refusal at 6.8 feet BULK-4 |(0 to 6.8 feet)

Boring backfilled with cuttings at completion

MC-58 782+00 | 120 ft. Right| 1085.3 CSK 10/17/2002

0.0 1.5 |Light brownish gray, cherty silt, dry ML Dry AB
Reddish brown and white, chert gravel, with clay seams,
1.5 4.0 |moist AS-1 GC

Bottom of Boring / Auger refusal at 4.0 feet

Boring backfilled with cuttings at completion

MS-59 783+36 | 150 ft. Left 1034.3 See Roadway Structure Boring Logs

MS-60 784+25 | 248 ft. Right| 1010.4 See Roadway Structure Boring Logs
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ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-61 786+00 120 ft. Left 1101.4 CSK 10/22/2002
0.0 5.0 |Light brown, silt, with chert gravel, dry AS-1 ML Dry AB |Dry 24 Hr AB
5.0 10.0 |Reddish brown, clayey chert gravel, with sand, moist AS-2 GC
Hard chert seam at 10.0
10.0 | 15.0 |Reddish brown, clayey chert gravel, abundant sand AS-3 GC feet
Hard chert seam at 15.0
15.0 | 19.5 |Reddish brown clayey chert gravel with sand AS-4 GC feet
Bottom of Boring / Auger refusal at 19.5 feet Hard drilling at 19.0 feet
Boring backfilled with cuttings at completion
MC-62 786+00 Centerline 1086.6 CSK 10/22/2002
0.0 | 5.0 |Light brown, silt, with chert gravel, dry AS-1 ML Dry AB |Dry 24 Hr AB
5.0 7.0 |Light brown, silty chert gravel, dry AS-2 GM Hard drilling at 6.5 feet
Bottom of Boring / Auger refusal at 7.0 feet
Boring backfilled with cuttings at completion
MC-63 785+96 120 ft. Right| 1064.0 CSK 10/17/2002
0.0 5.0 |Light reddish brown, silty chert gravel, dry AS-1 GM Dry AB |Dry cave-in to 3.0 feet
5.0 | 10.0 |Gray, chert gravel, trace silt seams, dry AS-2 GP
10.0 | 15.5 |Gray, chert gravel, trace silt seams, dry AS-3 GP Hard drilling
Bottom of Boring / Auger refusal at 15.5 feet
Boring backfilled with cuttings at completion
MC-64 788+00 120 ft. Left 1117.4 See Roadway Core Boring Logs
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ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-65 788+00 Centerline 1106.4 CSK 10/22/2002
0.0 5.0 |Light brown, silty chert gravel, dry AS-1 GM Dry AB |Dry 24 Hr AB
Hard chert seam at 5.0
5.0 10.0 |Light brown, silty chert gravel, dry AS-2 GM feet
Light reddish brown, silty chert gravel, with hard chert
10.0 | 15.0 |seams, dry AS-3 GM
Light reddish brown, silty chert gravel, with sand and hard
15.0 | 20.0 [chert seams AS-4 GM
Reddish brown, silty chert gravel, with hard chert seams
20.0 | 25.0 |and sand AS-5 GM
Reddish brown, silty chert gravel, with hard chert seams
25.0 | 30.0 |and sand AS-6 GM
Reddish brown, silty chert gravel, with hard chert seams
30.0 | 35.0 |and sand AS-7 GM
Reddish brown, silty chert gravel, with hard chert seams
35.0 | 37.0 |and sand GM Hard chert at 37.0 feet
3 Bottom of Boring / Auger refusal at 37.0 feet BULK-8 (0 to 25 feet)
Boring backfilled with cuttings at completion
MC-66 788+00 120 ft. Right| 1099.7 CSK 10/17/2002
0.0 2.5 |Light brown, silt, with chert gravel, dry AS-1 ML Dry AB |Dry 24 hr AB
Light brown, silty chert gravel, with clay and hard chert
2.5 10.0 |seam, moist AS-2 GM
Light brown, silty chert gravel, with clay and hard chert
10.0 | 15.0 |seam, moist AS-3 GM
Light brown, silty chert gravel, with clay and hard chert
15.0 | 20.0 |[seam, moist AS-4 GM More silt
20.0 | 25.0 |Reddish brown, clayey chert gravel, with sand, moist AS-5 GC
25.0 | 30.0 |Reddish brown, sandy lean clay, trace chert gravel, moist AS-6 CL
30.0 | 33.0 |Reddish brown, sandy lean clay, trace chert gravel, moist Hard drilling at 33 feet
Bottom of Boring / Auger refusal at 33.0 feet
Boring backfilled with cuttings at completion

Page 16 of 76



ROADWAY BORING LOGS
1 49 - MISSOURI

McDONALD COUNTY, MISSOURI

Boring Depth {Ft) Logg Gw
No. Station Oifset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-87 | 790400 i 120ft. Leht 1088.1 . CSK 10/22/2002
0.0 4.0 [Light brown, silt, with chert gravel, dry AS-1 ML Dry AB
Hard cheri seam at 4.0
4.0 | 10.0 |Reddish brown, cherty lean clay with sand, moist AS-2 CL feet
10.0 | 10.5 |Hard cher at 10.0'
Bottom of Boring / Auger refusal at 10.5 feet
Boring backfitled with cuttings at completion
MC-68 | 789492 Centerline 1073.2 CSK 10/22/2002
0.0 3.5 |Light brown, silty chert gravel, dry AS-1 GM Dry AB [Fill for drilling pad
B 3.5 { 10.0 |Light reddish brown, sill, abundant chert gravel, dry AS-2 ML
10.0 | 12.5 |Light reddish brown, sill, abundant chert gravel, dry AS-3 ML Hard drilling at 12.0 feet
Bottom of Boring / Auger refusal at 12.5 feet
Boring backfilled with cuttings at completion
MC-69 | 790+00 [ 120ft. Right| 1082.3 CSK 10/17/2002
Light reddish brown, silt, with sand, trace chert gravel and
0.0 5.0 |clay seams, dry 1o moist AS-1 ML Dry AB [Dry 24 hr AB
5.0 | 10.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CcL
10.0 | 12.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL
2.0 | 13.5 |White, chert, hard
Bottom of Boring / Auger refusal at 13.5 feet
Boring backfilled with cuttings at completion
MC-70 | 792+00 | 112ft Left 1057.4 CSK 10/22/2002
Light brown and gray, cherl gravel/broken chert, with sifi,
0.0 3.5 [dry ) AS-1 GM Dry AB
Bottom of Boring / Auger refusal at 3.5 feet BULK-2 |{0 o 3.5 feet)
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

I 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth {Ft) Logg GwW
No, Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-71 792+00 Centedine 1058.3 CS8K 10/22/2002
0.0 5.0 |Light brown and gray, chert gravel, trace silt, dry AS-1 GP Dry AB
Light brown and gray, chert gravel/broken chert, trace sili,
5.0 7.5 |dry AS-2 GP
Bottom of Boring / Auger refusal at 7.5 feet
Boring backfilled with cuttings at completion
MS-72 792+28 | 250ft. Righl| 979.8 See Roadway Structure Boring Logs
MS8-73 795+49 Centedine 890.4 See Roadway Structure Boring Logs
MS-74 | 797499 | 200ft. Left 994.0 See Roadway Structure Boring Logs
MC-75 | 800400 | 120ft. left 1050.5 OCP 10/15/2002 | Dry AB
0.0 7.0 iLight brown, cher gravel, with silt and clay AS-1 GC
7.0 10.0 |Reddish brown, cherty fat clay, with sand AS-2 CH
10.0 | 14.3 |Reddish brown, cherty fat clay, with sand AS-3 CH Hard drilling at 13.7 feet
Botiom of Boring / Auger Refusal at 14.3 feet
Boring backfilled with cutlings at completion
MC-76 | 800+00 Centerline 1061.6 DcP 1015/2002 | Dry AB
0.0 5.0 [Light brown, silt, with chert gravel, trace sand and clay AS-1 ML
5.0 1 10.0 |Light brown, gravel, trace sand AS-2 GP
10.0 | 15.0 |Light brown, gravel, trace sand AS-3 GP
No cuttings returned
15.0 | 32.0 {Light brown, gravel, trace sand GP from below 20 feet
Bottom of Boring / Auger Refusal at 32.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-77 | 800+06 ([ 119ft. Right: 1068.5 DCP 10/15/2002 | Dry AB
0.0 4.5 |Light brown, chert gravel/weathered chert, with sand, dry AS-1 GP
Reddish brown 1o light brown, weathered chert with chert
4.5 | 10.0 [gravel, trace clay AS-2 GP
Reddish brown 1o light brown, weathered chert with chert
10.0 | 15.0 |gravel, trace clay AS-3 GP
Feddish brown 1o light brown, weathered chert with chert No cuttings returmned
15.0 | 42.5 |gravel, trace clay irom below 15 feet
Bottom of Boring / Auger Refusal at 42.5 feet 3 augers lost in hole
Boring backfilled with cutlings at completion
MC-78 | 802+00 | 120ft. Left 1082.2 DCP 10/15/2002 | Dry AB
0.0 | 5.0 |Light brown, gravel, with silt, dry AS-1 GM
5.0 | 10.0 |Reddish brown, gravelly sand, dry AS-2 sP
10.0 | 14.5 |Reddish brown, chert gravel AS-3 GP
Bottom of Boring / Auger Refusal at 14.5 feel
Boring backfilled with cuttings at completion
MC-79 | 802400 Centerling 1092.9 DCP 10/15/2002 | Dry AB
0.0 5.0 |Light brown lo reddish brown, silt, with chert gravel AS-1 ME
5.0 12.5 |Reddish brown, gravelly fat clay, with sand, dry AS-2 CH
12.5 | 15.0 |Reddish brown, gravelly fat clay, with sand, moist AS-3 CH
15.0 | 20.0 |Reddish brown, fat clay, with ¢hent gravel, moist lo wet AS-4 CH Wet at 18.0 feet
20.0 | 23.5 |Reddish brown, fat clay, with chert gravel, wet AB-5 CH
Battom of Boring / Auger Refusal at 23.5 feet BULK-6 [{0 to 23.5)
Boring backfilled with cutlings at completion
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ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOUR!
Boring Depth {F1) Logg GwW
No. Station Offset Elevation | From | To Log of Materialg Samples | USCS By: Date Depth Comments
MC-80 | 802400 | 120 Right| 1096.3 ocP 10/15/2002 |22 ft AB
0.0 5.0 |Light brown, chert gravel, with silt, dry AS-1 GM
5.0 10.0_jReddish brown, gravelly fat clay, with sand, dry AS-2 CH
10.0 | 15.0 [Reddish brown, gravelly fat clay, with sand, dry to moist AS-3 CH Moist at 11.0 feet
Reddish brown to fight brown, gravelly fat clay, with sand,
15.0 | 20.0 [moist AS-4 CH
Reddish brown to light brown, gravelly fat clay, with sand,
20.0 | 25.0 |moist to wet AS-5 CH Woet at 22.0 feet
Reddish brown to light brawn, gravelly fat clay, with sand,
25.0 | 26.5 |wet AS-5 CH
Bottom of Boring / Auger Refusal at 26.5 feel
Boring backfilled with cuttings at completion
MC-81 803+97 | 135f. Left 1098.0 DCP 10116/2002 No AB reading
0.0 5.0 |Light brown to reddish brown, gravel, with silt, trace clay AS-1 GM
5.0 9.0 )Reddish brown, gravelly fat clay, trace sand, moist AS-2 CH
Bottom of Boring / Auger refusal at 9.0 feet
Boring backfilled with cuttings at com pletion
MC-82 | B804+00 Centerline 1107.6 See Roadway Core Boring Logs
MC-83 | 804+00 | 120ft. Right| 1098.8 DCcP 10/16/2002 | Dry AB
Light brown 1o reddish brown, chert gravel with sand, trace
0.0 7.0 [clay, dry AS-1 GP
7.0 [ 10.0 |Reddish brown, fat clay, with cheri gravel and sand, dry AS-2 CH
10.0 | 13.0 [Reddish brown, gravelly fat clay, moist AS-3 CH
13.0 | 13.5 |Reddish brown, gravelly fat clay, moist AS-4 CH
Bottom of Boring / Auger refusal at 13.5 feet
Boring backfilled with cutlings at completion

Page 20 of 76

)



ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) togged GwW
No. Station Otfset Elevation | From | To Log of Materials Samples | USCS| By: Date Depth Comments
MC-84 | 806+08 | 120 ft. Left 1106.1 DCFP 10/16/2002 |24 ft AB
0.0 6.0 |Light brown to reddish brown, sandy gravel, trace clay AS-1 GP
6.0 |. 9.0 |Reddish brown, fat clay, with chert gravel, moist AS-2 CH
more moisture below 11
8.0 | 15.0 |Reddish brown fat clay, with chert gravel, moist AS-3 CH ft
15.0 | 20.0 {Light brown, gravelly fat clay, trace sand, moist AS-4 CH
20.0 | 25.0 |Light brown, gravelly fat clay, trace sand, wet AS-5 CH
25.0 | 27.0 |Light gray, weathered limestone AS-6
Bottom of Boring / Auger refusal at 27.0 feet
[Boring backfilled with cuttings at completion
MC-85 ! 806+00 4511, Left 1113.6 DCF 10/16/2002 {18 ft AB
0.0 3.0 |Light brown 1o reddish brown, sandy gravel, trace ciay, dry | AS-1 GP
Reddish brown, Tal clay, with chert gravel, trace sand,
3.0 | 10.0 jmoist AS-2 CH
Reddish brown, fal clay, with chert gravel, trace sand,
10.0 | 15.0 |[moist AS-3 CH
15.0 | 20.0 |Reddish brown, fat clay, with sand, trace chent gravel, wet AS-4 CH
20.0 | 25.0 |Reddish brown, fat clay, with chert gravel, wet AS-5 CH
25.0 | 30.0 |Light brown, fat clay, with chert gravel, wet AS-6 CH
Bottom of Boring / Auger refusal at 30.0 feet
Boring backfilled with cuttings at completion
MC-86 | 806400 | 120ft. Right| 1090.4 _ CSsK 10/18/2002
0.0 5.0 [Light brown and gray, chert gravel, frace silt, dry AS-1 GP Dry AB |Dry 72 hr AB
5.0 | 10.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL
10.0 | 15.0 |Reddish brown, sandy lean clay, with chert gravel, moist ASa CL More moisture
{Hard drilling from 17.0 fo
15.0 | 18.0 |Aeddish brown, sandy lean clay, with chert gravel, maist AS-4 CL 18.0 feet
Bottom of Boring / Auger refusal at 18.0 feel Boring backfilled wilh cuttings at completion
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ROADWAY BORING LOGS

} 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From ;| To Log of Materials Samples | USCS | By: Date Depth Comments
MC-87 | 808+00 | 115f. Left 1119.7 DCP 10/16/2002 | Dry AB
0.0 6.0 iLight brown to reddish brown, sandy chert gravel, dry AS-1 GP
6.0 [ 13.0 [Reddish brown, fat clay, with chent gravel, moist AS-2 CH
Light brown, chert gravel/weathered chert, frace sand and
13.0 | 16.5 |clay, dry AS-3 GP
16.5 | 17.5 |Gray, chert gravel/weathered chen, trace sand and clay AS-4 GP
Bottom of Boring / Auger refusal at 17.5 feet
Boring backfilled with cuttings at completion
MC-88 808+00 Centerline 1123.9 DCP 10/16/2002 No AB Reading
- 0.0 4.0 |Uight brown to reddish brown, sandy chert gravel, dry AS-1 GP
4.0 | 11.5 ;Aeddish brown, sandy fat clay, with chert gravel AS-2 CH
1.5 | 13.0 |Red, fat clay, with chert gravel, trace sand, moist AS-3 CH
13.0 | 19.0 |Red, gravelly fat clay, trace sand, moist AS-4 CH
19.0 | 20.0 |Light brown, fat clay, with chert gravel, frace sand, moist CH
Botiorn of Boring / Auger refusal at 20.0 feet BULK-5 |(0 to 20 feet)
Boring backfilled with cuttings at completion
MC-89 | B08+00 | 120ft. Righti 1117.7 DCP 10/16/2002 | Dry AB
0.0 6.0 [Light brown to reddish brown, sandy chert gravel, d AS-1 GP
Reddish brown to light brown, sandy chert gravel, will
6.0 9.0 iclay, moist AS-2 |GP-GC
Bottom of Boring / Auger refusal at 9.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offget Elevation | From | To Log of Materials Samples | USCS| By: Date Depth Comments
MC-90 | 810+00 [ 125ft. Left 1133.0 DCP 10/16/2002 | Dry AB
0.0 3.0 |Light brown to reddish brown, sand, with chert gravel, dry AS-1 SP
Reddish brown, fat clay, with chert gravel, trace sand,
3.0 | 150 [molst AS-2 CH
15.0 | 22.0 [Red, fat clay, with chert gravel AS-3 CH
22,0 | 25.5 |Red, fat clay, with chert gravel, wet
Bottom of Boring / Auger refusal at 25.5 feet
Boring backfilled with cuttings at completion
MC-91 810400 Centerline 1126.1 DCP 10/16/2002 | Dry AB
Light brown to reddish brown, sifty sand, with chert gravel, -
0.0 3.5 |dry AS-1 5M
Reddish brown, fal clay, with chert gravel and sand, dry fo
3.5 | 10.0 |moist AS-2 CH
Light brown o reddish brown, gravelly fat clay, with sand,
10.0 | 15.0 [moist AS-3 CH
Light brown ta reddish brown, gravelly fat clay, with sand,
15.0 | 19.0 |moist AS-4 CH
Bottom of Boring / Auger refusal at 19.0 feet
Boring backfilled with cuttings at completion
MC-82 | 810+00 | 120ft. Right| 1097.7 CSK 10/18/2002
0.0 1.0 [Sitty chert gravei (fill for drilling pad) Dry AB [Dry 72 hr AB
Light reddish brown, silty lean clay, scattered cher gravel,
1.0 6.0 |dry fo moist AS-1 CL
Tight reddish brown, siity lean clay, scattered chert gravel, Hard drilling on chert or
8.0 7.0 jdry to moist AS-2 CL limestone at 7.0 feet
Bottom of Boring / Auger refusal at 7.0 feet
Boring backfilled with cuttings at compietion
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ROADWAY BORING LOGS
149 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring Depth {Ft} Logg GW
No. Station Offset Elevation : From [ To Log of Materials Samples | USCS| By: Date Depth Comments
MC-93 812+00 120 ft. Left 1145.5 DCP 10/17/2002 | Ory AB
0.0 1.0 [Light brown, sandy chert gravel, dry AS-1 GP
1.0 5.0 |Red, fat clay, trace sand and chert gravel CH
5.0 [ 10.0 |Red, fat clay, with chert gravel, moist AS-2 CH
10.0 | 18.0 |Red, fat clay, with chert gravel, moist AS-3 CH
18.0 | 18.5 |Gray, weathered limestona/chert
Bottom of Boring / Auger Refusal at 18.5 feet
Boring backfilled with cuttings at completion
MC-94 812+00 201t Left 1134.4 DCP 10/16/2002 [ Dry AB
0.0 1.0 |Light brown, sand with chert gravel, dry AS-1 SP
1.0 5.0 {Reddish brown, fat clay, with chert gravel, moist CH
5.0 9.5 Reddish brown, fat clay, with chert gravel, moist AS-2 CH
Bottom of Boring / Auger refusal at 5.5 feet BULK-3 [(0 to 9.5 feet)
Boring backfilied with cuttings at completion
MC-95 Deleted - Access Denied
MC-96 Deleted - Access Denied
MC-97 Deleted - Access Denied
MC-98 814+00 | 120 /. Right| 1123.4 CSK 10/18/2002
0.0 4.5 |Light brown, cherty silt, dry AS-% ML Dry AB |Dry 72 hr AB
4.5 10.0 |Light reddish brown, silty chert gravel, dry AS-2 GM
Light reddish brown, silty chert gravel, trace clay seams,
10.0 | 15.0 |dry AS3 | GM
Light reddish brown, silty chert gravel, frace clay seams,
15.0 [ 18.5 |dry AS-4 GM Hard chert at 18.0 feet
Batiom of Boring / Auger refusal at 18.5 feet Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logg GW
No. Station Offset Elevation | From [ To Log of Materials Samples [ USCS | By: Date Depth Comments
MC-89 Deleted - Access Denied
MC-100 Deleted - Access Denied
MC-101 Dejeted - Access Denied
MS-102 Deleted - Access Denied -
MS-103 | 818+71 | 2391#t. Right| 1039.7 See Roadway Structure Boring Logs
MC-104 | 821+09 | 108ft. Left 1129.3 SP8 4/16/2003 | Dry AB
0.0 5.0 |Brown, gravel and cobbles, moist AS-1 GP
_ Reddish brown and white, clayey gravel, with thin chert
50 | 10.0 {seams, moisttodry, hard seam at 7 ft, 8 ft & 10 f1, AS-2 GC
Light reddish brown and white, clayey gravel, with chen
10.0 | 15.0 |seams, dry AS-3 GC
Light reddish brown and white, clayey gravel, with chert
15.0 | 17.0 |seams, dry GC
Bottom of Boring / Auger refusal at 17.0 feet
Boring bagkfilled with cuttings at completion
MC-105 | 821+00 Centerline 1123.7 SPB 4/16/2003 | Dry AB
0.0 [ 2.0 |Brown, gravel and cobbles with sand, dry AS-1 GP
Reddish brown and white, clayey gravel, scattered chert
2.0 7.0 [seams, moist AS-2 GC
Bottom of Boring / Auger refusal at 7.0 feet BULK-3 |(2.0 - 7.0 feet)
Boring backfilled with cuttings at completion
MC-106 | 821+00 | 120ft.. Right| 11113 SPB 4/16/2003 | Dry AB
Browrt io fight brown, gravel and cobbles, trace clay and
0.0 3.0 |sand, dry AS-1 GP
Feddish brown and white, clayey gravel with sand, molst,
3.0 10.0 [with chert seams below 5 feet AS-2 GC
10.0 | 12.5 |White and light reddish brown, clayey gravel, wet AS-3 GC
Bottom of Boring / Auger refusal at 12.5 feet Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth {Ft) Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By Date Depth Comments
MC-107 | B22+96 116 fi.. Left 1152.5 SPB 4/16/2003 | Dry AB
Brown to reddish brown, clayey gravel, frace cobbles,
0.0 4.0 |moist AS-1 GP
4.0 |White chert AS-2
Bottom of Boring / Auger refusal at 4.0 feet
Boring backfilled with cuttings at completion
MC-108 | 823+00 Centerine 1147.3 SPB 4/116/2003 | Dry AB
Brown to reddish brown, clayey gravel, frace cobbles,
0.0 5.0 |moist AS-1 GC
Bottom of Baring / Auger refusal at 5.0 feet BULK-2 |{0 1o 5 feet)
j Boring backfilled with cuttings at completion
MC-109 | 823+00 120 ft.. Right| 1128.8 SPB 416/2003 | Dry AB
0.0 5.0 {Light brown, gravelly lean clay, moist AS-1 CL
5.0 7.0 [Light brown and white, clayey gravel, moist AS-2 GC
Botiom of Boting / Auger refusal at 7.0 feet
Boring backfilled with cuttings at completion
MC-110 [ 824488 | 1151l.. Left 1163.7 See Roadway Core Boring Logs
MC-111 | 825+00 Centerlineg 1153.8 SPB 4/16/2003 | Dry AB
0.0 3.0 [Dark brown, gravel and cobbles, dry AS-1 GP
Light brown, sandy lean clay, trace gravel, with chert
3.0 5.0 |seams, moist AS-2 CL
Light brown, sandy fean clay, with chert seams, dry,
5.0 8.5 |difficult drilling AS-3 CL
Bottom of Boring / Auger refusal at 8.5 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset | Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-112 | 825400 | 1201ft.. Right| 1127.7 SPB 4/16/2003 | Dry AB
Brownish gray to light brown, sandy lean clay, trace gravel,
0.0 5.0 |moist AS-1 CL
Brownish gray to light brown, sandy lean clay, trace gravel,
5.0 6.0 |moist AS-2 GL
Bottom of Boring / Auger refusal at 6.0 feet
Baring backfilled with cuttings at completicn
MC-113 | 827+00 | 120R.. Leit 1165.1 SPB 4/16/2003 [ Dry AB
0.0 5.0 |[Brown, gravel and cobbies, dry to maist AS-1 GP
5.0 7.0 |Reddish brown, fat clay, moist AS-2 CH
_ While and light reddish brown, chert seams, trace clay
7.0 | 10.0 [seams, dry AS-3
White and light reddish brown, chert seams, trace clay
10.0 | 24.0 [seams, dry, difficult drilling AS-4 GC
Bottom of Boring / Auger refusal at 24.0 feet
Boring backfilled with cuttings at completion
MC-114 | 827+00 Centetline 1153.2 SFB 417/2003 [ Dry AB
0.0 5.0 |Light brown, sandy lean clay, with gravel, moist AS-1 CL
[ight reddish brown and white, clayey gravel, with chert
5.0 | 10.0 |seams, dry, difficult drilling AS-2 GC
Chert with clay seams, white and light reddish brown, very
10.0 [ 13.0 |slow diilling AS-3
Bottom of Boring / Auger refusal at 13.0 fest
Boring backfilled with cuttings at completion
MC-115 | 827+00 | 1201#.. Right| 1136.8 BKM 5/5/2003 | Dry AB
Cight brown and brown, lean clay, scattered chert
0.0 3.0 |fragments, moist AS-1 CcL
Reddish brown, {ean clay, scattered gravel, trace chert
3.0 9.0 |seams, moist AS-2 CL
Light reddlsh brown, Tean clay, scattered gravel, cobbles
9.0 | 26.5 |and chert geams, dry AS-3 CL
Bottom of Boring / Auger refusal at 26.5 feet Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

4

LR
149 - MISSOUR]
McDONALD COUNTY, MISSCURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From [ To Log of Materials Samples [ USCS |  By: Date Depth Comments
MC-116 | 829+00 | 120ft, Left 1144.8 SPB 10/24/2002
White and light gray, chert gravel, abundant chert layers,
0.0] 50 |dry AS-1 GP Dry AB |No 24 hr AB
Whiie and light reddish brown, broken chert/chert Tayers,
5.0 10.5 |few ciay seams, dry AS-2 Hard drilling below 5 feet
White and reddish brown, chert gravel, wilh fat clay, few
10.5! 15.0 ichert seams, dry AS-3 GC
Light brown, Tean clay, abundant cher gravel, trace chert
15.0] 20.0 |seamns, moist AS-4 CL
Light brown Tean clay, abundant chert gravel, frace cher
20.0| 21.0 |seams, moist AS-5 CL
Bottom of Boring / Auger refusal at 21.0 feet
Boring backfilled with cuttings at completion
MC-117 | 828+00 Centerline 1146.7 BKM 5/5/2003 | Dry AB
0.0] 1.0 |Light brown and brown, lean clay, trace gravel, moist CL
1.0} 8.0 [Reddish brown, iean clay, little gravel, moist AS-1 CL
Light reddish brown, lean clay, scatiered gravel and
8.0| 14.0 |cobbles, dry AS-2 CL
Bottom of Boring / Auger refusal at 14.0 feet BULK-3 |(1 to 13.5 feet)
Boring backfilled with cuttings at completion
MC-118 | 829+00 i 120ft. Right| 1139.0 BKM 5/6/2003 | Dry AB
0.0; 1.0 |Light brown to brown, lean clay, trace gravel, dry AS-1 CL
1.0] 6.0 |Reddish brown, lean clay, scattered gravel, moist AS-2 CL
Light reddish brown, Tean clay, scattered gravel and
6.0/ 16.0 |cobbles, dry AS-3 CL
Bottom of Boring / Auger refusal at 16.0 feet
Boring backfilled with cuttings at completion
MS-119 | 830476 | 188 ft. Left 1088.3 See Roadway Structure Boring Logs
MS-120 | 831428 41t.  Right| 1077.7 See Roadway Structure Boring Logs
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149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elgvation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MS-121 | 832424 | 276ft. Right| 1062.7 ___|See Roadway Structure Boring Logs
MC-122 | 834400 | 120H, Lefi 1150.2 SPB 10/24/2002
Brown and reddish brown, [éan clay, with cherl sand and
0.0 5.0 ifine gravel, dry AS-1 CL Dry AB|No 24 hr AB
Reddish brown, Tat clay, abundant fine chert gravel, dry to
50 | 10.0 |moist AS-2 CH

10.0 [ 15.0 [Reddish brown, fat clay, abundant fine chert gravel, moist | AS-3 CH

15.0 | 20.0 [Reddish brown, fat clay, abundant fine chett gravel, moist AS-4 CH
Reddish brown, Tat clay, scattered fine chert gravel, trace

20.0 | 25.0 |very thin chert seams, moaist AS-5 CH
Reddish brown, fat clay, scattered fine chert gravel, trace | Hard chert layer from
25.0 | 28.0 |very thin chert seams, moist AS-6 CH 27.0 10 28.0 feet
B Bottom of Boring 28.0 feet

Boring backfilled with cuttings at completion

MC-1 23. 834+00 Centerline 1129.7 SPB 10/24/2002
Reddish brown and brown, lean clay, abundant chert :
0.0 5.0 tgravel, dry AS-1 CL No 24 hr AB
Light reddish brown lean clay with chert sand and gravel, Chert Tayer from 7.0 to
5.0 7.5 imoist AS-2 CL 7.5 feet, hard drilling
Chert layerfrom 11.01o
7.5 11.0 _|Light brown, lean clay, with chert sard and gravel, wet AS-3 CL 11.5 feet
. . Chert layer from 14.0 to
11.0- | 15.0 |Light brown, lean cliay, with chert sand and gravel, wet AS-4 CL 14.5 feet

Bottom of Boring 15.0 feet

Boring backfilled with cuttings at completion

MC-124 | 837+00 120 ft. Left 1169.5 See Roadway Core Boring Logs
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ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GwW
No. Station Offset Elevation  From | To Log of Materials Samples | USCS| By: Date Depth Comments
MC-125 | 837400 Centerline 1155.1 SP8 10/24/2002
0.0 1.0 |Dark brown, silt, with chert gravel (4" Topsail), dry AS-1A ML No 24 hr AB
1.0 6.0 ;Reddish brown, fat clay, scattered chert gravel, dry AS-1 CH
8.0 6.8 |Reddish brown, fat clay, dry §T-2A CH
6.0 ; 10.0 |Reddish brown, fat clay, dry AS-2 CH
10.0 | 15.0 Reddish brown fat clay, moist AS-3 CH
15,0 | 20.0 ;Reddish brown fat clay, moist AS-4 CH
20.0 | 25.0 |Reddish brown fat clay, moist AS-5 CH
Botiom of Boring 25.0 feet BULKE {{1to 25 feet)
- Boring backiilled with cuttings at completion
MC-126 | 836+81 104 ft. Right| 11445 SPB 10/24/2002
0.0 1.0 [Dark brown, silt, with chert gravel, dry (4" Topsoil) ML Dry [No24 hr AB
1.0 5.0 ]Reddish brown, fai clay, scattered chert gravel, dry AS-1 CH
5.0 7.5 _|Reddish brown, fat clay, scattered chert gravel, dry AS-2 CH
7.5 8.3 [Light gray and white, chert, dry
Bottom of Boring / Auger refusal at 8.3 feet
Boring backfilled with cuttings at completion
MC-127 | 838476 | 1381t Leit 1166.0 5PB 10/24/2002
Light brown and white, chert gravel, with clay, few chert
0.0 5.0 |seams, dry AS1 GC Dry AB [No 24 hr AB
Reddish brown and white, Tat clay, abundant chert gravel,
5.0 | 10.0 |few chert seams, moist AS-2 CH
Reddish brown and white, Tat clay, abundant chert gravel,
10.0 | 15.0 |few chert seams, moist AS-3 CH
Reddish brown and white, Tat clay, abundant chert gravel,
15.0 | 17.0 |few chert seams, moist AS-4 CH
17.0 | 18.0 {White chert
Botiom of Boring / Auger Refusal at 18.0 feet Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (FY) Logg Gw
No. Station Offset Ejevation | From | To Log of Materials Samples s USCS | By: Date Depth Comments
MC-128 Deleted - Access Denied
MS-129 | 841403 | 375ft. Right{ 1052.7 See Roadway Structure Boring Logs
MS-130 | 843+99 Centerline 1064.3 See Roadway Structure Boring Logs
MS-131 | 847453 | 328ft. Left 1074.4 See Roadway Structure Boring Logs
MC-132 [ 850400 Centertine 1168.2 DCP 10/18/2002 | Dry AB
) 0.0 3.0 [Light brown, sand, with chert gravel, dry AS-1 SP
Reddish brown, fat clay, with chert gravel, trace sand,
3.0 { 10.0 [moist AS-2 CH
Reddish brown, fat clay, with chert gravel, trace sand,
10.0 | 15.0 [moist AS-3 CH
Reddish brown, fat clay, with chert gravel, trace sand,
15.0 [ 22.0 |moist CH
Heddish brown to brown, Tat clay, with chert gravel, trace
22.0 | 25.0 [sand, moist AS-4 CH
Heddish brown to brown, fat clay, with chert gravel, trace
25.0 | 30.0 |sand, moist CH
Reddish brown 10 brown, fat clay, with chert gravel, trace
30.0 | 35.0 !sand, moist .AS-5 CH
Heddish brown 1o brown, fat clay, with chert gravel, trace
35.0 | 40.0 |sand, moist CH
Bottomn of Boring 40.0 feet BULK-6 |(0 to 40.0 feet)
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation [ From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-133 | 850+00 120 8. Right| 1175.7 DCP 10/18/2002 | Dry AB
0.0 2.0 [Light brown, chert gravel, with sand, dry AS-1 GP
Reddish brown, fat clay, with chert gravel, trace sand,
2.0 8.0 [moist AS-2 CH
Reddish brown, fat clay, with chert gravel, trace sand, pushed 12 inches,
8.0 9.5 [moist ST-3 CH recovered 12 inches
8.5 | 15.0 |Reddish brown, gravelly fal clay, trace sand, moist AS-4 CH
15.0 | 20.0 [Reddish brown, gravelly fat clay, trace sand, moist AS-5 CH
20.0 | 23.0 |Reddish brown, gravelly fat clay, trace sand, moist CH
Bottom of Boring 23.0 feet
Boring backfilled with cuttings at completion
MC-134 | 852+00 Centerline 1165.5 DCP 10/18/2002 | Dry AB
0.0 3.5 |Light brown to reddish brown, sand, with chen grave!, dry AS-1 SP
Reddish brown, Tat clay, with cherl gravel, frace sand,
3.5 10.0 [moist AS-2 CH
Reddish brown, fat clay, with chert gravel, trace sand, .
10.0 | 15.0 |moist AS-3 CH
Reddish brown, Tat clay, with chet{ gravel, frace sand,
15.0 | 20.0 |moist AS-4 CH
Bottom of Boring 20.0 feet BULK-5 |(Q 10 20.0 feet)
Boring backfilled with cuttings at completion
MC-135 | 852+00 | 120fl. Right{ 1177.9 DCP 10/18/2002 | Dry AB
0.0 2.0 |Light brown to reddish brown, sand, with chert gravel, dry AS-1 SP
Reddish brown, fat clay, with chert gravel, trace sand,
2.0 11.0 |moist AS-2 CH
11.0 | 15.0 [Red, fat clay, with chert gravel, trace sand, moist AS-3 CH
15.0 | 20.0 |Red, fat clay with chert gravel, trace sand, moist AS-4 CH
Bottom of Boring / Auger refusal at 20.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

| 49 - MISSQURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Otffset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-136 | 854400 | 1201ft. Leht 1167.2 CSK 10/23/2002
Light reddish brown, silty lean clay, abundant chert gravel,
0.0 50 |dry AS-1 CL Dry AB
5.0 | 10.0 [Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL
10.0 | 15.0 [Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL
Bottom of Boring 15.0 feet
Boring backfilled with cuttings at completion
MC-137 | 854+00 Centerline 1179.8 DCP 10/19/2002 | Dry AB
Light brown 1o reddish brown, sand, with chert gravel,
0.0 3.0 [trace clay, dry AS-1 SP
~ Reddish brown, Tal clay, with chert gravel, trace sand, pushed 12 inches,
3.0 4.0 |moist ST-2 CH recovered 12 inches
Reddish brown, fal clay, with chert gravel, trace sand,
4.0 | 10.0 |moist AS-3 CH
Reddish brown, Tat clay, with chert gravel, trace sand,
10.0 | 15.0 [moist AS-4 CH
Reddish brown, Tal clay, with chert gravel, trace sand,
15.0 | 22.0 [moist AS-5 CH
Reddish brown, fat clay, with chert gravel, trace sand,
22.0 | 24.0 |moist CH
Bottom of Boring 24.0 feet
Boring backfilled with cuttings at completion
MC-138 | 854+00 | 120#. Right| 1179.4 DCP 10/18/2002 | Dry AB
0.0| 3.5 l|ti.ight brown, sand, with chert gravel, dry AS-1 SP
Reddish brown, Tat clay, with chert gravel, trace sand,
3.5| 12.0 |moist AS-2 CH
12.0| 15.0 |Red, fat clay, with chert gravel, trace sand, moist AS-3 CH
15.0] 20.0 |Red, fat clay, with chert gravel, trace sand, moist AS-4 CH
20.0{ 22.0 |Red, fat clay with chert gravel, trace sand, moist CH
Bottorn of Boring 22.0 feel
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (FY) Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-139 i 856+00 120 ft. Left 1172.3 DCP 10/18/2002 | Dry AB
0.0 4.0 [Light brown silty sand with chert gravel, dry AS-1 SM

4.0 ; 10.0 [Reddish brown fat clay with cherl gravel, trace sand, moist| AS-2 CH

10.0 | 13.0 |Reddish brown fat clay with chert gravel, trace sand, moist| AS-3 CH

Bottom of Boring 13.0 feet

Boring backfilled with cuttings at completion

MC-140 | 856+00 Centerline 1178.5 DCP 10/18/2002 | Dry AB

0.0 4.0 [Light brown, sand, with cherl gravel, dry AS-1 SP
_ Reddish brown, fat clay, with chert gravel, trace sand,
4.0 8.0 |moist AS-2 CH
Reddish brown, fat clay, with chert gravel, trace sand, very pushed 6 inches,
8.0 8.5 {stiff 5T-3 CH recovered 6 inches
8.5 15.0 |Reddish brown, fat clay, with chert gravel, trace sand AS-4 CH
15.0 ! 19.0 {Reddish brown, fat clay, with cherl gravel, trace sand AS-5 CH
Bottom of Boring 19.0 feat BULK-6 [(0 to 19.0 feet}

Boring backfilled with cuttings at completion

MC-141 856+00 120ft. Right| 1174.4 DCP 10/18/2002 | Dry AB
0.0 4.0 |Light brown, sandy sill, with chert gravel, dry AS-1 ML
Reddish brown, fat clay, with chert gravel, trace sand,
4.0 10.0 |moist AS-2 CH
Reddish brown, fat clay, with chen gravel, trace sand,
10.0 | 15.0 |moist AS-3 CH

Bottorn of Boring 15.0 feet

Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
Na. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-142 | 858+00 | 120ft. Left 1172.9 DCP 10/18/2002 | Dry AB
0.0 4.0 lLight brown, silty sand, with chent gravel, dry AS-1 SM
4.0 8.0 |Reddish brown, fat clay, with chert gravel, trace sand A5-2 CH
Reddish brown, fat ciay, with chert gravel, trace sand, very pushed 18 inches,
a.0 9.5 |stiff, moist ST-3 CH recovered 15 inches
9.5 12.0 |Reddish brown, fat clay, with chert gravel, trace sand AS-4 CH
Bottom of Boring 12.0 feet BULK-7 ({0 1o 12 feet)
Boring backfiiled with cuttings at completion
MC-143 | 858+00 Centerline 1175.2 bCP 10/18/2002 [ Dry AB
: _ Light brown to reddish brown, sand, with chert gravef,
0.0 4.5 |trace clay AS-1 SP
4.5 | 10.0 |Red, fat clay, with chert gravel, trace sand, moist AS-2 CH
10.0 } 15.0 |Red, fat clay, with chert gravel, frace sand, moist AB-3 CH
Bottom of Boring 15.0 feet
Baoring backfilled with cuttings at completion
MC-144 | 858+00 | 120ft. Right| 1164.5 DCP 10/19/2002 | Dry AB
Light brown to reddish brown, sand, with chert gravel,
0.0 4.5 |trace clay, dry AS-1 SP
4.5 | 10.0 {Reddish brown, fat clay, with chert gravel AS-2 CH
Bottom of Boring 10.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS
f 49 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring Depth (Ft) Legged GW
No. Station Oftset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-145 [ 860+00 120 ft. Left 1176.4 DCP 10/18/2002 | Dry AB
0.0 4.0 |Light brown, sand, with chert gravel, dry AS-1 SP
Heddish brown, Tal clay, with chert gravel, trace sand,
4.0 8.0 |moist AS-2 CH
Reddish brown, Tal ¢lay, with chert gravel, irace sand, attempted tube, no
8.0 9.0 |moist - 8T-3 CH recovery
Reddish brown fal clay, with cherl gravef, Trace sand,
9.0 | 13.5 |moist . AS-4 CH
Botlom of Boring 13.5 feet BULK-5 [{0 to 13.5 feet)
Boring backlilled with cuttings at compietion
MC-146 | 860+00 Centerling 1169.9 DCP 10/19/2002 | Dry AB
0.0 4.0 |Light brown, sandy chert gravel, dry AS-1 GP
4.0 10.0 |Reddish brown, fat clay, with chert gravel AS-2 CH
Bottom of Boring 10.0 feet
Boring backfilled with cuttings at completion
MC-147 | 862400 | 120ft. Lefi { 1178.1 DCP 10/18/2002 { Dry AB
0.0 3.0 |Light brown to reddish brown, sand, with chert gravel AS-1 SP
Reddish brown, fal clay, with chert gravel, trace sand,
3.0 | 12.0 |moist AS-2 CH
12,0 | 15.0 {Red, fat clay, with chent gravel, trace sand, moist AS-3 CH
Bottom of Boring 15.0 feet
Boring backfilled with cutiings at completion
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ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Bering Depth (Ft) Logg GW
No. Station Otiset Elevation | From [ To Log of Materials Samples | USCS| By: Date Depth Comments
MC-148 | 864+00 | 120ft. Left 1179.0 pcp 10/18/2002 | Dry AB
0.0 3.5 jLight brown, sand, with chert gravel, dry- AS-1 SP
35 8.0 [Reddish brown, fat clay, with chert gravel, trace sand AS-2 CH
Reddish brown, fat clay, with chert gravel, irace sand, very pushed 18 inches,
8.0 8.5 [stiff 5T-3 CH recovered 16 inches
9.5 | 12.5 |Reddish brown, fat clay, with chert gravel, trace sand AS-4 CH
125 | 15.0 |Red fat clay, with chert gravel, trace sand, very stif_f AS-5 CH
Bottom of Boring 15.0 fest BULK-6 i{0to 15 fi)
Boring backiilled with cuttings at completion
MC-140 | 868+00 | 225h. ‘ieft | 1193.2 DCP | 10/19/2002 | Dry AB
0.0 4.0 Uéht brown, sand, with chert gravel, dry - AS-1 SP
4.0 | 10.0 |Reddish brown, fat clay, with cherl gravel, trace sand AS-2 CH
10?0 15.0 |Reddish brown, fat clay, with chent gravel, trace sand AS-3 CH
15.0 | 16.0 |Reddish brown, fat clay, with chert gravel, trace sand AS-4 CH
Bottom of Boring 16.0 feet
Boring backfilled with cuttings at completion
MC-150 | 868400 Centerline 1186.5 DCP 10/18/2002 | Dry AB
0.0 2.5 [Light brown, sand, with chert gravel -AS-1 SP
25 | 10.0 |Reddish brown, fat clay, with chert gravel, trace sand AS-2 CH
10.0 | 15.0 |Reddish brown, fat clay, with chert gravel, trace sand AS-3 CH
15.0 | 20.0 |Reddish brown, fat clay, with chert gravel, trace sand AS-4 CH
Bottom of Baring 20.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft} Logged GW
No. Station Offset Elgvation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-151 | 868+00 | 120ft. Right| 1177.6 DCP 10/19/2002 | Dry AB
0.0 5.0 |Light brown, sand, with chert gravel AS-1 SP
5.0 | 10.0 |Reddish brown, fat clay, with chert gravel AS-2 CH
10.0 [ 12.0 |Reddish brown, fat clay, with chert gravel AS-3 CH
Bottom of Boring 12.0 feet
Boring backfilled with cuttings at completion
MC-i52 | 870400 | 380t Left 1211.2 DCP 10/19/2002 | Dry AB
0.0 4.0 |Light brown, sand, with chert gravel, dry AS-1 5P
_ Reddish brown, Tat clay, with chert gravel, trace sand,
4.0 10.0 [moist AS-2 CH
Reddish brown, fal clay, with chert gravel, trace sand,
10.0 | 16.0 |moist AS-3 CH
16.0 | 20.0 |Red, fat clay, with chert gravel, trace sand, moist AS4 CH
20.0 | 25.0 |Red, fat clay, with chert gravel, trace sand, moist AS-5 CH
25.0 | 28.0 |Red, fat ciay, with chert gravel, trace sand, moist
Bottom of Boring 28.0 feet BULK-6 {{0 to 28 feet)
Boring backfilled with cuttings at completion
MC-153 | B70+00 | 280ft. Llefl 1208.8 CSK 10/23/2002 | Dry AB
Light brown to reddish brown, siity lean clay, trace chert
0.0 4.0 |[gravel, dry to moist AB-1 CL
4.0 B.5 |Reddish brown, lean clay, trace chert gravel, moist AS-2 CL
8.5 9.4 Reddish brown, lean clay, trace chert gravel, moist 8T-3 Shelby tube 10° recovery
9.4 | 15.0 |Red, sandy lean to fal clay, abundant chert gravel AS-4 [CL/CH
15.0 | 25.0 |Red, sandy lean to fat clay, abundant chert gravel AS-5 |CL/CH
25.0 | 30.0 |Red, sandy lean to fat clay, few chen gravel AS-6 [CL/CH
Bottom of Boring 30.0 feet BULK-7 {{4.0 to 30.0 feet)
Boring backfilied with cuttings at completion
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ROADWAY BORING LOGS

149 - MISSOURI

McDONALD COUNTY, MISSOURI

Boring Depth (Ft} Logg: GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-154 | 870+00 Centerline 1190.4 DCP 10/19/2002 | Dry AB
Light brown to reddish brown, sand, with chert gravel and
0.0 2.0 iclay, dry AS-1 SP
Reddish brown, Tat clay, with cherl gravel, Trace sand,
20 | 10.0 moist AS-2 CH
Reddish brown, Tat clay, with cheri gravel, frace sand,
10.0 | 16.0 [moist AS-3 CH
16.0 | 20.0 [Red, fat clay, with chert gravel, trace sand, moist AS-4 CH
20.0 | 25.0 |Red, fat clay, with chert gravel, trace sand, moist AS-5 CH
Bottom of Boring 25.0 feet
Boring backfilled with cuttings at completion
MC-155 | 870+00 | 120t “Right| 1168.8 CSK | 10/23/2002 | Dry AB
0.0 5.0 [Light brown, silty chert gravel, dry AS-1 GM
Reddish brown, sandy lean clay, abundant chert gravel,
50 | 10.0 [moist AS-2 CL
Reddish brown, sandy lean clay, abundant chert gravel, _
10.0 | 15.0 |moist AS-3 CL
Bottom of Boring 15.0 feet
Boring backfilled with cuttings at completion
MC-156 Delgted - Access Denied
MC-157 | 872450 | 760fi. Left 1199.3 DCP 10/19/2002 | Diy AB
Light brown to reddish brown, sand with cher gravel, Trace |
0.0 | 4.0 |clay, dry AS-1 SP
4.0 | 10.0 [Reddish brown, fat clay, with chert gravel, trace sand AS-2 CH
10.0 | 14.0 |Reddish brown, fat clay, with chert gravel, trace sand CH
Bottom of Boring 14.0 feet
Boring backfilled with cullings at completion
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ROADWAY BORING LOGS

I 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Ofiset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-158 | 872450 | 3301l Left 1197.3 DCFP 10/19/2002 | Dry AB
Light brown to reddish brown, sand, with cher gravel,
0.0 3.0 |trace clay AS-1 SP
pushed 24 inches,
3.0 5.0 |Reddish brown, fat clay, with cherl gravel, trace clay §T-2 CH recovered 16 inches
5.0 [ 10.0 |Reddish brown, fat clay, with chert gravel, trace sand AS-3 CH
10.0 | 15.0 |Reddish brown, fal clay, with chert gravel, trace sand AS-4 CH
15.0 | 18.0 |Reddish brown, fat clay, with chert gravel, trace sand CH
Bottorn of Boring 18.0 feet BULK-5 [(0to 18 ft)
Boring backfilled with cuttings at completion
MC-1598 | 872400 | Centerline | 1193.0 DCP | 10M19/2002 | Dry AB
Light Brown 1o reddish brown, sand, with chert gravel,
0.0 2.0 |trace clay, dry AS-1 SP
Reddish brown, fat clay, with cherl gravel, Trace sand,
20 | 10.0 |moist AS-2 CH
Reddish brown, fat clay, with chert gravel, trace sand,
10.0 {1 17.0 [moist AS-3 CH
17.0 | 20.0 {Red, fat clay, with chert gravel, trace sand, moist AS-4 CH
20.0 | 25.0 |Red, fat clay, with chert gravel, trace sand, moist AS-5 CH
25.0 | 28.0 |Red, fat clay, with chert gravel, trace sand, moist CH
Bottom of Boring 28.0 feet
Boring backfilled with cuttings at compietion
MC-160 | 872+00 | 300ft. Right| 1198.1 CSK 10/23/2002 | Dry AB
0.0 4.5 _|Light brown, silty chert gravel, dry AS-1 GM
Reddish brown, sandy lean ¢lay, abundant cheri gravel,
4.5 [ 10.0 |moist AS-2 CL
Reddish brown, sandy lean clay, abundant chert gravel,
10.0 | 15.0 !moist AS-3 CL
Bottom of Boring 15.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth {Ft Logg GW
No. Station Offset Eievation | From [ To Log of Materials Samples | USCS| Bv: Date Depth Comments
MC-161 | 874400 | 335ft. Right} 1199.3 BMK | 12/22/2002 i Dry AB
0.0 1.0 |Brown, lean clay, trace chert gravel with rootlets, moist
1.0 | 15.0 |Reddish brown, fat clay, trace chert gravel, maist AS-1 CH
Pushed 12'inches,
3.5 4.5 8T-2 CH recovered 13 inches
Chert layer broken
Bottom of Boring 15.0 feet fractured 9-10.5 feet
Boring backfilled with cuttings at completion
MC-162 Deleted - Access Denied
MC-163 | 875400 Centeriine 1186.6 BMK | 12/22/2002 | Dry AB
0.0 0.7 |Brown, lean clay, trace chert with rootlets, moist CL
Reddish brown, fat clay, scattered chert gravel, moist, & chertlayer at 17 feet,
0.7 | 23.0 |becoming wet below 17.5 feet AS-1 CH highly fractured
Bottom of Boring at 23.0 feet
Boring backdilled with cuttings at completion
MC-164 | 875400 | 120ft. Right| 11959 BMK | 12/22/2002 | Dry AB
0.0 1.0 |Brown lean clay with rootlets, moist CL
Reddish brown Tat clay, scattered chert gravel, moigt to Fractured chert layer
1.0 | 32.0 [wet : AS-1 CH from 4.5 - 5 feet
Moist to about 22 feet,
Bottom of Boring at 32.0 feet BULK-2 (1 to 32 fi) wet below 22 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

I 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth {Ft} Logged GW
No. Station Offset Elevation | From | To L.og of Materials Samples | USCS By: Date Depth Comments
MC-165 | 877400 Centerline 1181.2 BMK 12/22/2002 | Dry AB
Brown, lean clay, frace chert gravel and rooileis, dryto
0.0 0.6 |moist CL
Reddish brown, Tat clay, with to abundant chert gravel,
0.6 6.0 |moist AS-1 CH
Reddish brown, fat clay, with chert gravel, moist to wet Fushed 12 inches,
6.0 | 15.5 |with two highly weathered chert seams CH recovered 7 inches
Light gray to tan, slighly To moderately weathered
15.5 | 16,5 llimestone
Bottom of Boring / Augef refusal at 16.5 feet BULK-2 1{0.6 - 14.01t)
Bottom of Boring at 16.5 feet
Baring backfilled with cultings at completion
MC-166 | 876+79 102 . Right! 1187.3 BMK 12/22/2002 | Dry AB
' 0.0 0.6 _|Brown, iean clay, trace chert gravel, with rootlets, dry CL
0.6 | 12.5 |Reddish brown, fat clay, with abundant chert gravel, dry AS-1 CH
12.5 | 24.0 |Reddish brown, fat clay, with trace chert gravel, moist AS-2 CH
Bottorn of Boring at 24.0 feet
Boring backfilled with cuttings at completion
MC-167 | 879+00 2ft. Right| 11752 BKM 12/22/2002 | Dry AB
0.0 0.5 [Brown, lean clay, trace chert grave!, with rootlets, moist CL
Moisture conlent
0.5 15.0 |Reddish brown, fat clay, scattered chert gravel, moist AS-1 CH increasing with depth
Bottom of Boring 15.0 feet
Boring backfilled with cuttings at completion
MS-168 | 884+52 | 476 ft. Left 1074.6 See Roadway Structure Boring Logs
MS-169 | 887497 | 53f. |Right| 1056.7 See Roadway Structure Boring Logs
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| 49 - MISSOURI _
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station QOffset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MS-170 | 890+67 | 496{t. Right| 11458 See Roadway Structure Boring Logs
MC-170A| 895+00 Centerline 1154.3 BRO 10/9/2003 | Dry AB
0.0 5.0 |Light brown and gray, sandy gravel, dry AS-1 GP
5.0 6.0 |Light brown and gray, sandy gravel, dry AS-2 GP
Bottemn of Boring 6.0 feet BULK-3 [{0 fo 6 feet)
Boring backfilied with cuttings at completion
MC-1708 [ 895+00 90 fi. Right| 1156.3 BRO 10/8/2003 | Dry AB
) 0.0 | 5.0 |Lightbrown and gray, sandy gravel, dry AS-1 GP
50 8.0 |Light brown and gray, sandy gravel, dry AS-2 GP
Bottom of Boring 8.0 fest
Boring backfilled with cuttings at completion
MC-171 8§95+83 341t. Right| 1148.8 BRO 10/8/2003 |{Dry AB
0.0 5.0 ]Light brown and gray, sandy gravel, dry AS-1 GP
5.0 9.0 [Light brown and gray, sandy gravel, dry AS-2 GP
Bottom of Boring 9.0 feet
Boring backfilled with cuttings at completion
MC-172 | 895+83 153 ft. [Right)| 1155.4 BRO 10/9/2003 | Dry AB
0.0 5.0 |Light brown, sandy gravel, dry AS-1 GP
5.0 10.0 |Light brown, sandy gravel, dry AS-2 GP
10.0 | 15.0 [Light brown, sandy gravel, dry AS-3 GP finer gravel below 10 fi
Bottomn of Boring 15.0 feet
Boring backfilled with cutlings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth {Ft) Logg GwW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MS-173 | 899+51 49, Left 1089.1 See Structural Boring Log
MS-174 | 900+30 | 200ft. Right| 1068.1 See Structural Boring Log
MS-176 | 901416 | 597 ft. Right| 1030.0 See Slructural Bering Log
MC-175A] 904+07 [ 1121l Left 1170.5 BRO 6/5/2003 | Dry AB
0.0 5.5 _|Light brown and red, lean clay, abundant gravel, dry AS-1

55 6.0 |Gray limestone, hard

Bottom of Boring / Auger Refusal at 6.0 feet

Boring backfilled with cuttings at completion

MC-175B| 904+00 Centeriine 1161.8 B8RO 6/5/2003 Dry AB

0.0 3.0 |Red, lean clay, abundant gravel, moist AS-1 CL

3.0 4.0 |Light gray che:t, hard

Bottom of Boring / Auger Refusal at 4.0 feet

Boring backfilled with cuttings at completion

MC-176 | 903+73 | 105ft. Right| 1146.8 BKM 12/19/2002 | Dry AB |Dry 24 hr AB
0.0 0.5 |Brown, silty lean clay, with shale grave! AS-1 CL
Light reddish brown, sandy Tat clay, with 10 abundant chert Chert layer from 8.5 1o
0.5 | 10.5 |gravel, dry AS-2 CH 9.5 feet

Botlom of Boring / Auger Refusal at 10.5 feet

Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

I 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Oifset Elevation [ From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-177 | 903+67 | 225ft. Right| 1148.4 BKM 12/19/2002 [ Dry AB [Dry 24 hr AB
Light Grown 1o light reddish brown, sandy fat clay,
0.0 | 13.0 [abundant chert gravel, dry AS-1 CH
Frequent chert seams (2
Bottom of Boring / Auger Refusal at 13.0 feet BULK-2 {0 - 13 ) 4" thick every 4-6
inches) from 5t0 13 ft
Boring backtilied with cuttings at completion
MC-178 | 903+60 | 3441t Right| 1144.2 BKM 12/19/2002 | Dry AB |Dry 24 hr AB
Cight brown to Tight reddish brown, sandy fat clay,
0.0 | 14.0 |abundant chen gravel, dry - becoming wetter below 10 H AS-1 CH
Frequent chert seams (24
Bottom of Boring / Auger Refusal at 14.0 feet 4" thick every 4-6
inches) from 4 to 14
Boring backfilled with cuttings at completion
MC-178A| 906+03 | 123 . ieft 1161.5 BRO 6/5/2003 | Dry AB
0.0 8.0 [Light brown and red, lean clay, with gravel, moist AS-1 CL
8.0 | 33.0 |Red, lean clay, abundant gravel, moist AS-2 CL
13.0 .18.0 Red and gray, chert gravel, abundant clay, moist AS-3 GC
18.0 | 21.0 |Light gray and gray chert, hard
Bottom of Boring / Auger Refusal at 21.0 feet
Boring backfilled with cuttings at completion
MC-178B| 906400 Centerdine 1164.9 BRO 6/5/2003 [ Dry AB
0.0 8.0 |Red and gray, chert gravel, with sand and clay, moist AS-1_ |GP-GC!
8.0 | 18.0 |Red and gray, sandy gravel, abundant clay, moist AS-2 1GP-GC
18.0 | 20.0 |Red and gray, sandy gravel, abundant clay, moist AS-3  |GP-GC
20.0 | 21.0 [Light gray and gray chen, hard
Bottom of Boring / Auger Refusal at 21.0 feet
Boring backfilled with cuttings at compietion

Page 45 of 76

Ts



ROADWAY BORING LOGS
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1 49 - MISSOURI
McDONALD COUNTY, MISSOUR!
Boring Depth (Ft) Logg GwW
No. Station Offset Elevation | From [ To Log of Materials Samples | USCS By: Date Depth Comments

MC-179 | 905+67 | 114ft. Right| 1163.7 See Roadway Core Boring Logs
MC-180 | 905+63 | 234 ft. Right! 1158.4 BKM 12/19/2002 [ Dry AB |Dry 24 hr AB

Light brown to fight reddish brown, sandy fat clay,

0.0 | 16.5 |abundant chert gravel, abundant chert seams, dry AS-1 CH
Chert layer from 510 6.5
Bottom of Boring / Auger Refusal at 16.5 feet feet

Boring backfilled with cuttings at completion

MC-181 905+58 354 fi. Right| 11536 BKM 12/19/2002 | Dry AB |Dry 24 hr AB
Light brewni to ight reddish brown, sandy Tat clay,
0.0 13.5 |abundant chert gravel, abundant chert seams, dry AS-1 CH

Chert layer from 1010
Bottom of Boring at 13.5 feet 10.5 feet

Boring backfilled with cuttings at completion

MS-181A| 808+15 | 248 ft. Left 1057.0 See Roadway Structure Boring Logs
MS-182 | 908+87 46 ft.  Left 1048.1 See Roadway Structure Boring l.og;
MS-183 | 909+24 241 fi. Right| 1044.8 See Roadway Structure Boring Logs
MS-184 | 909+71 575ft. Right| 10335 See Roadway Structure Boring Logs
MC-184A| 513400 | 120f.. Left 1153.0 BRO 6/6/2003 | Dry AB
0.0 4.0 |[Gray and light brown, gravel, trace clay, dry AS-1 GP
4.0 9.0 [Red and light brown, gravel, with clay, moist AS-2 |GP-GC
9.0 14.0_|Dark brown and dark gray, gravel, abundant clay, moist AS-3 GC
14.0 | 19.0 |Dark brown to red, lean clay, abundant gravel, moist AS-4 CL

19.0 | 20.0 |Gray limestone, hard

Bottom of Boring at 20.0 feet

Boring backfilled with cutlings at completion
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ROADWAY BORING LOGS
1 49 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring Depth (Ft) Logged GW :
No. Station Offset Elevation | From | To Log of Materials Samples | USCS| By: Date Depth Comments
MC-184B( 913+00 Centerline 1134.1 BRO 6/6/2003 | Dry AB
0.0 5.0 |Light brown and gray, gravel, trace clay, moist AS-1 GP
5.0 8.0 |Light reddish brown, gravel, with clay, moist GC
8.0 8.0 [Gray limestone, hard
Bottom of Boring at 9.0 feet
Boring backfilled with cuttings at completion
MC-185 | 913+43 | 106ft. Right| 1104.3 CSK 1/14/2003 | Dry AB
Brown and reddish brown, clayey chert gravel, with sand,
0.0 5.0 |moist AS-1 GC
~ Brown and reddish brown, clayey chert gravel, with sand,
50 | 10.0 imoist AS-2 GC
Bottom of Boring / Auger Refusal at 10.0 faet
Boring backfilled with cuttings at completion
MC-186 | 913445 | 2344 Right| 11327 : BKM 12/19/2002 | Dry AB |Dry 24 hr AB
0.0 4.0 |Brown, chert gravel, with clay, dry BULK-1 | GG
Tight brown, sandy fat clay, abundant chert gravel, with
" 40 | 9.8 icher seams BULK-2 | CH
Botiom of Boring at 5.8 feet
Boring backfilled with cuttings at completion
MC-187 | 913+50 | 354ft. Right! 11440 BKM 12/19/2002 {Dry AB |Dry 24 hr AB
0.0 0.5 |Light brown, lean clay, abundant cher gravel, dry
Reddish brown, sandy fat clay, scattered chert gravel, dry
0.5 8.5 |{to moist AS-1 CH
Light brown 1o light reddish brown, sandy fat clay,
8.5 | 14.8 |abundant cherl seams AS-2 CH
Bottom of Boring / Auger Refusal at 14.8 feet
Boring backfilled with cuttings at completion

7z
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples [USCS| By: Date Depth Comments
MC-187A| 915+00 120 ft. Left 1153.4 BRO 6/6/2003 Dry AB
0.0 3.0 [Brown and gray, gravel, moist AS-1 GP
3.0 7.5 |Brown and gray, gravel, moist AS-2 GP
7.5 8.0 |Gray limestone, hard AS-3
Bottom of Boring / Auger Refusal at 8.0 feet
Boring backfilled with cuttings at completion
MC-1878| 914499 Sf._ Right| 11397 BRO 6/6/2003 | Dry AB
0.0 1.0 |Dark brown, silty lean clay / topsoil AS-1  jCL-ML
} 1.0 5.0 |Light reddish brown, gravel, irace clay, moist AS-2 GP
5.0 10.0 |Light brown, gravel, trace clay, moist AS-3 GP
10.0 | 14.0 |Light brown, gravel, trace clay, moist AS-4 GP
14.0 i 14.5 ]Gray limestone, hard
Bottom of Boring / Auger Refusal at 14,5 feet
Baring backfilled with cuttings at completion
MC-188 915437 124 . Right| 1151.0 BKM 12/19/2002 | Dry AB |Dry 24 hr AB
0.0 1.0 [Light brown, chert gravel, with fat clay, dry GC
Light brown o light reddish brown, sandy fat clay, with
1.0 3.0 [chert gravel, dry AS-1 CH
Light brown to light reddish brown, sandy fat clay, with
3.0 7.0 jchert gravel and ched tayers, dry AS-2 CH
Brown, sandy fat clay, with chent gravel and cherl layers,
7.0 19.5  moist becoming wet below 17 feet
Bottorn of Boring / Auger Refusal at 19.5 faat
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS
1 49 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring Depth (Ft) Logged GW
No. Station Ofiset Elevation | From [ To Log of Materials Samples | USCS By: Date Depth Comments
MGC-189 | 915+42 | 226 ft. Right| 1156.2 BKM 12/19/2002 | Dry AB |Dry 24 hr AB
0.0 2.0 |Light brown, chert gravel, with fat clay, dry AS41 GC
Light brown 1o reddish brown, sandy fat clay, with chert
20 7.0 |gravel, dry AS-2 CH
[ight brown, sandy fat cfay, with chert [ayers, {no chert
7.0 | 22.8 |layers from 12 to 15 feet) . AS-3 CH
Bottom of Boring / Auger Refusal at 22.8 feet BULK-4 |{0to 22.8 feet)
Boring backfilled with cuttings at completion
MC-190 | 915448 | 345Mt. Right| 11521 BKM 12/19/2002 | Dry AB |Dry 24 hr AB
0.0 0.5 |Light brown, lean clay, with rootlets, moist
Light brown to light reddish brown, sandy fat clay, with
0.5 4.0 |chert gravel, dry AS-1 CH
4.0 5.0 [Light brown, sandy lean clay, abundant chert gravel, dry AS-2 CL
Brown to reddish brown, sandy fai clay, with chert gravel . With chert seams every
5.0 | 10.2 |and chert seams : AS-3 CH 4to0 6"
Bottom of Boring / Auger Refusal at 10.2 feet
’ Boring backdilled with cultings at completion
MC-190A| 917400 | 1201 Left 1173.9 BRO 6/6/2003 [Dry AB
0.0 4.0 |Light reddish brown, gravel, scattered sand and clay, moist| AS-1 GP
4.0 9.0 itight brown, gravel, abundant sand, trace clay, moist AS-2 GP
Red and fight brawn, Tean clay, abundant sand, with
8.0 | 14.0 |gravel, moist AS-3 CL
Light brown to brown, gravel, with sand, scattered clay,
14.0 | 19.0 [moist AS-4 GP
19.0 | 24.0 |Red to light brown, lean clay, abundant gravel, moist AS-5 CL
24.0 | 25.0 |Gray limestone, hard AS-6
Bottom of Boring / Auger Refusal at 25.0 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Bepth {F1) Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-180B| 917+)0 Centerlineg 1170.5 BRO 6/6/2003 | Dry AB
0.0 4.0 |Light brown, sandy gravel, trace clay, moist
4.0 9.0 :Light brown, sandy gravel, trace clay, moist
8.0 14.0 |Light brown and gray, sandy gravel, trace clay, moist
14.0 | 23.0 |Gravel, frace sand and clay, light brown and gray, moist
at 23.0|Gray limestone, hard
Bottom of Boring / Auger Refusal at 23.0 fest
Boring backfilted with cuttings at completion
MG-191 | 917+30 | 94fi. Right| 11887 See Roadway Core Boring Logs
MC-192 [ 917+38 213ft. Right| 1158.2 BKM 12/20/2002 | Dry AB |Dry 24 hr AB
0.0 | 0.5 |Brown, lean clay, with rootlets, moist cL
Light brown to Tight reddish brown, sandy fat clay, with
0.5 5.0 |chert gravel, dry AS-1 CH
Light brown to Tight reddish brown, Sandy Tat clay, with Chert layer from 5 to 5.5
5.0 | 13.5 |chert gravel and chert seams, dry CH feot
Bottom of Boring / Auger Refusal at 13.5 feet
Boring backfilled with cuttings at completion
MC-193 1 917+46 333 ft. Right| 1139.7 BKM 12/20/2002 | Dry AB |Dry 24 hr AB
0.0 1.5 |Brown chert gravei with clay, dry GC
Light brown to light reddish brown sandy Tfat clay, with to
1.5 | 10.5 |abundant chert gravel, dry AS-1 CH
Tan 1o light brown sandy fat clay, abundant chert gravel Chert seams every 6 to
10.5 | 15.0 |and chert seams, dry AS-2 CH a"
Eottom of Bering / Auger Refusal at 15.0 feet BULK-3 (0to 15 1)
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS
| 49 - MISSOURI
McDONALD COUNTY, MISSOURI

Boring Depth (Ft) Logg GW
No. Station Offset Elevation | From | To - Log of Malerials Samples | USCS By: Date Depth Comments
MC-193A| 919+00 | 1201t Leh 1170.1 BRO 6/6/2003 | Dry AB

0.0 3.0 |Brown gravel, scattered clay, moist AS-1 GP

3.0 8.0 |Red, lean clay, scattered sand and gravel, moist AS-2 CL

8.0 1t.0 |Gray limestone, hard AS-3
Bottom of Boring / Auger Refusal at 11.0 feet
Boring backfilled with cultings at completion

MC-193B| 918497 2ft. Right| 1162.0 ' BRO 6/6/2003 | Dry AB
C.0 3.0 |[Light brown and gray, gravel, trace clay, moist AS-1
B 3.0 8.0 [Light brown and red, sandy gravel, with clay, moist AS-2

8.0 13.0 |Light brown and red, sandy gravel, scattered clay, moist . ; AS-3

13.0 | 18.0 |Reddish brown, gravel, with sand and clay, moist AS-4
Bottom of Boring / Auger Refusal at 18.0 feet
Boring backfilled with cuttings at completion

MC-194 | 919+09 | 79fi. Right| 1150.0 BKM | 12/20/2002 | Dry AB|Dry 24 hr AB

0.0 1.0 {Brown, chert gravel with clay, dry, angular, poorly graded GP

1.0 | 4.0 |Tanto light brown, gravelly fat clay, dry AS-1 CH
[ight brown to light reddish brown, sandy fat clay, with i Chert layer from 4 10 6

4.0 15.5 |chert gravel and chert seams, dry to moist below 10 ft AS-2 CH feet
Bottom of Boring / Auger Refusal at 15.5 feet
Boring backfilled with cuttings at completion

L4
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ROADWAY BORING LOGS

[ 49 - MISSOURI
McDONALD COUNTY, MISSOURI
I "Boring Depth (Ft) Logged GwW
No. Station Offset Elevation | From | To Log of Materials Samples [ USCS| By: Date Depth Comments
MC-195 | 919426 | 196ft. Right| 1151.2 BKM 12/21/2002 | Dry AB [Dry 24 hr AB
0.0 0.5 |Brown clayey chert gravel, dry GC
Light brown to light reddish brown sandy fat clay, with cherl
0.5 8.2 |seams AS-1 CH Chert seams to 7 feet

Bottom of Boring / Auger Refusal at 8.2 feet

Boting backfilled with cuttings at completion

MC-196 | 919429 i 314fi. Right] 1144.8 . BKM 12/21/2002 | Dry AB {Dry 24 hr AB
0.0 0.5 |Brown, lean clay, abundant chert gravel, with rootlets, dry GG
Light brown 1o Tighi reddish brown, sandy Tat clay, with With chert seams every
0.5 11.0 [chert seams AS-1 CH 8to 12"

Bottom of Boring / Auger Refusal at 11.0 feet

Boring backfilled with cuttings at completion

MC-1968A| 921400 120 #t. Left 1163.2 BRO 6/6/2003 Dry AB
Light brown to red, Tean clay, abtindant sand, with gravel,
0.0 | 4.0 jmoist AS-1 CL
4.0 9.0 |Light brown and red, sandy gravel, with clay, moist AS-2 |GP-GC|
9.0 12.0_|Reddish brown, gravel, trace clay, moist AS-3 [GP-GC

12.0 | t2.5 |Gray limestone, hard

Botlom of Boring / Auger Refusal at 12.5 feet

Boring backfilled with cutlings at completion

MC-186B| 921+03 1#.  Right| 1151.2 BRC 6/6/2003 | Dry AB
Dark brown, gravel, scattered clay and sif, trace roots,
0.0 2.0 [moist AS-1 GP
2.0 5.0 [Reddish brown, gravel, scatiered clay, moist AS-2 GP
5.0 10.0 Reddish brown, gravel, trace clay, dry AS-3 GP
10.0 | 12.0 |Brown, gravel, trace clay, dry AS-4 GP
Bottomn of Boring / Auger Refusal at 12.0 feet Boring backfilled with cuttings at completicn
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boting Depth (Ft) togg GwW
No. Station Offset Elevation { From [ To Log of Materials Samples | USCS| By Date Depth Comments
MC-197 [ 921417 59ft. Right| 1146.4 BKM 12/21/2002 [ Dry AB
0.0 0.5 |Brown, lean clay, trace chert gravel, dry CL
Light brown 1o reddish brown, sandy fat clay, abundant Chert seams spaced 1 1o
0.5 | 17.0 |chert gravel, with chert seams, dry AS-1 CH 2 feet apant
Bottom of Boring / Auger Refusal at 17.0 feet BULK-2 |{0.5-17.0 ft)

Boring backfilled with cuttings at completion

MC-198 | 921430 } 178#t. Right| 1134.7 BKM 12/21/2002 | Dry AB

0.0 0.3 |Brown, lean clay, trace chert gravel, with rootlets, dry CL
0.3 3.5 [Chert gravel, abundant sandy fat clay GG

_ Light brown to light reddish brown, sandy fat clay, with Seams 2-4" thick
3.5 | 13.5 |chert gravel, with chert seams below & feet AS-1 CH spaced 1-2' apart

Bottom of Boring / Auger Refusal 13.5 feet

Boring backfilled with cuttings at completian

MC-199 | 921+42 297 ft. Right] 1132.9 BKM 12/21/2002 | Dry AB
0.0 0.3 |Brown lean clay, trage chert gravel, with rootlets, dry CL
Light brown 1o light reddish brown, sandy gravelly fat clay,
03 3.5 |dry GP-CH
Light Brown to light reddish brown, sandy fal clay, with Seams 2-4" thick
3.5 [ 16.0 |chert gravel, dry, with chert seams AS-1 CH spaced 1-2' apart

Botiom of Boring / Auger Refusal at 16.0 feet

Boring backfilled with cuttings at completion

MC-199A] 923+00 | 120ft. Lefi 1169.4 BRO 6/6/2003 | Dry AB

0.0 4.0 !Light brown and red, sandy gravel, scattered clay, moist AS-1 GP

4.0 6.0 |Light brown and fed, lean clay, with sand and gravel, moist| AS-2 CL
Red, light brown and brown, lean clay, abundant sand,
6.0 7.5 |moist AS-3 CL

Bottom of Boring / Auger Refusal at 7.5 feet

Boring backfilled with cuttings at completion

oo/
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ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth {Ft) Logg GW
No. Station Offsat Elevation | From | To Log of Materials Samples | USCS| By: Date Depth Comments
MC-200 | 923+11 36fl.  Right| 1139.4 C8K 1/14/2003 | Dry AB
0.0 2.5 [Reddish brown and gray, chert gravel, with silt, dry AS-1  |GP-GM
Bottom of Boring / Auge} Refusal at 2.5 feet
Boring backfilled with cuttings al completion
MC-201 [ 923+25 155fi. Right{ 1113.7 C8K 1/14/2003 [ Dry AB
| 0.0 10.0 |Reddish brown and gray, chert gravel, trace silt, dry AS-1 GP
10.0 | 16.0 |Reddish brown and gray, chert gravel, trace sitt, dry GP
Bottom of Boring / Auger Refusal at 16.0 feet
B Boring Backfilled with cuttings at completion
MC-202 | 923+40 274 1t. Right{ 1101.7 CSK 1/14/2003 | Dry AB
0.0 | 10.0 |Light reddish brown. silt, with chert gravel, dry AS-1 ML
100 | 15.5 |Light reddish brown, silty chert gravel, dry AS-2 GM
Bottom of Boring / Auger Refusal at 15.5 feet
Boring backfilled with cuttings at completion
MC-202A( 925400 120 ft. Left 11738 B8RO 6/6/2003 Dry AB
0.0 3.0 |Light brown, sandy gravel, with clay, moist AS-1 GP
3.0 6.5 _|Light brown, sandy gravel, with ¢clay, moist AS-2 GP
Bottom of Bering / Auger Refusal at 6.5 feet
Baring backfilled with cuttings at completion
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1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft} Logo GW
No. Station Offset Elevation | From [ To Log of Materials Samples ; USCS | By: Date Depth Comments
MC-203 | 925404 10 ft. Right| 1165.6 BKM 12/21/2002 | Dry AB
: Light brown T light reddish brown, sandy fat clay, with
0.0 9.0 |chert gravel and chert seams, dry AS-1 CH
Brown with reddish brown fat clay, scaitered limestone Chert seams spaced 2-4'
9.0 | 25.0 |gravel, with chert seams, dry AS-2 CH apart
Bottom of Boring / Auger Refusal at 25.0 feet
Boring backfilled with cuttings at completion
MC-204 | 925+21 | 129ft. Right| 1158.9 BMK | 12/21/2002 | Dry AB
: Light brown to ight reddish brown, sandy fal clay, wiih
0.0 3.0 [chert gravel, dry CH
3.0 5.0 |Dark reddish brown, fat clay, trace chert gravet, moist CH
_ Brown io reddish brown, fat clay, with frace limestone Chert seamns 2 1o 3 feet
5.0 | 21.5 |gravel, with chert layers, dry to moist AS-1 CH apart
Bottom of Boring / Auger Refusal at 21,5 feet BULK-2 [{0.5-21.511)
Boring backfilled with cuttings at completion
MC-205 | 925+38 | 247 ft. Right| 1150.0 BKM 12/21/2002 | Dry AB
Cight brown, sandy fat clay, abundant chert gravel, :
0.0 | 155 iscatiered cher seams, dry AS-1 CH Chert seams 2-3' apart
Bottom of Boring / Auger Refusal at 15.5 feet
Boring backfilled with cutlings at completion
MC-205A] 926495 | 1211t Left 1155.9 BRO §/6/2003 | Dry AB
0.0 1.0 |Dark brown to brown, gravel, trace sand and clay, dry AS-1 GP
1.0 5.0 |Light brown, sandy gravel, abundant clay, moist AS-2  [GP-GC|
5.0 | 9.5 ILight brown, sandy gravel, with clay, moist AS-3  |GP-GC
9.5 11.0 |[Light brown, sandy gravel, with clay, moist AS-4  |GP-GC
Bottom of Boring / Auger Refusal at 11.0 feet
Boring backfilled with cuttings at completion

Page 55 of 76

- S TN UN T Ny G A S R . =
ROADWAY BORING LOGS

Co/



ROADWAY BORING LOGS

. 1 49 - MISSOUR!
McDONALD COUNTY, MISSOURI
Bering Depth {Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By Date Depth Comments
MC-206 | 927+01 18 fi. Left 1159.7 BKM 12/21/2002 | Dry AB |Dry 24 hr AB
Light brown to light reddish brown, sandy fat clay,
0.0 2.0 |abundant chert gravel, dry AS-1 CH
Brown and reddish brown, Tat clay, frace cheri gravef,
2.0 7.0 |scattered chert seams AS-2 CH
7.0 8.0 |Reddish brown, fat clay, trace chert gravel, moist AS-3 CH
Brown fat, clay, trace chert gravel, scatiered chert seams, Chert seams every 1 to
8.0 11.0 |dry to moist AS-4 CH 2 feel
Bottom of Boring / Auger Refusal af 11.0 feet
Boring backfilled with cuttings at completion
MC-207 027+11 118 ft. Right] 1154.0 BKM 12/21/2002 [ Dry AB{Dry 24 hr AB
N Light brown to Tight reddish brown, sandy Tat clay, with
0.0 2.0 |chert gravel, dry AS-1 CH
Chert seams every 1
20 8.5 |Brown, fat clay, trace chert gravel, with chert seams, dry AS-2 CH foot
Bottom of Boring / Auger Refusal at 8.5 feet
Boring backfiled with cuttings at completion
MC-208 927+02 214 ft. Right] 1149.2 BKM 12/22/2002 | Dry AB
Light brown to reddish brown, sandy Tai ¢lay, with chert
0.0 1.0 |gravel, dry CH
Chert'seams from 4510
1.0 | 14.5 |Brown to light brown, fat clay, with chert gravel, dry AS-1 CH 14.5 feet
Chert seams 1to 3 feet
Bottom of Boring / Auger Refusal at 14.5 feat BULK-2 |(1-14.5 ) apart
Boring hackfilled with cuttings at completion
MC-208A| 929400 | 180ft. Left 1119.9 BRO 7/8/2003 | Dry AB
0.0 3.5" |Light brown and dark brown, gravel, dry AS-1 GP
3.5 8.5 |Light brown and dark brown, gravel, dry AS-2 GP
8.5 | 11.5 |Light brown and dark brown, gravel, dry AS-3 GP
Bottom of Boring / Auger Refusal at 11.5 feat
Boring bacidilled with cuttings at completion
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ROADWAY BORING LOGS
149 - MISSOURI

McDONALD COUNTY, MISSOURI

Boring
No.

Station

Offset

Elevation

Depth (Ft}

From

To

Log of Materials

Samples

uUscs

L.ogged
By:

Date

GW
Depth

Comments

MC-209

929+02

S50 fi. Left

1094.2

CSK

1/14/2003

Dry AB

0.0

25

Light reddish brown, silty chert gravel, with sand, dry

AS-1

GM

Bottom of Boring / Auger Refusal at 2.5 feet

Boring backfilled with cuttings at completion

MC-210

926+16

70 . Right

1092.4

CsK

1/14/2003

Dry AB

0.0

2.0

Dark brown, gravelly sift, with clay, moist

AS-1

ML

Bottom of Boring / Auger Refusal at 2.0 feet

Boring backfilled with cuttings at completion

MC-211

929+30

189 ft. Right

1082.2

CsK

1/14/2003

Dry AB

0.0

7.0

Light reddish brown, silty chert gravel, dry

AS-1

GM

Bottorn of Boring / Auger Refusal at 7.0 feet

Boring backfilled with cuttings at completion

MC-211A

931+00

180 ft. Left

1158.1

BRO

7/8/2003

Dry AB

0.0

3.5

Light brown and dark brown, gravel, dry

AS-1

GP

35

6.0

Light brown and dark brown, gravel, dry

AS-2

GP

Botiom of Boring / Auger Refusal at 6.0 feel

Boring backfilled with cuttings at completion

MC-212

931400

65 ft. Left

1151.7

See Roadway Core Boring Logs
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft} Logged GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By Date Depth Comments
MC-213 | 931+12 55 . Right| 11481 BKM 12/22/2002 | Dry AB
0.0 0.8 _|Brown, lean clay, trace chert gravel, dry CL
Light brown 1o light reddisk brown, sandy fal clay, with
0.8 5.0 [scattered cherl gravel, with chert seams, dry AS-1 CH
Heddish brown, fat clay, with cher gravel and chert
50 | 18.2 |seams, moist CH
Bottom of Boring / Auger Refusal at 18.2 feet BULK-2 [(0.8-18.2)
Boring backfilled with cuttings at completion
MC-214 | 831+24 | 174ft. Right| 11484 BKM 12/22/2002 | Dry AB
0.0 0.6 |Brown, lean clay, trace chert gravel , dry CL
‘ Light brown to light reddish brown, sandy Tat clay, Chent seams 0.5-1.5°
06 [ 18.4 |abundant cher gravel, with chert seams, dry to moist AS-1 CH apart
1-ft thick chert Tayer at
Bottom of Boring / Auger Refusal at 18.4 feet 7.5 feet
Baoring backfill with cuttings at completion
MC-214A| 933+00 | 180ft. Left 1134.7 BRO 7/8/2003 | Dry AB
0.0 3.5 |Light brown, gravel, dry AS-1 GP
3.5 5.0 [Light brown, gravel, dry AS-2 GP
Bottom of Boring / Auger Refusal at 5.0 feet
Boring backfill with cuttings at completion
MC-215 | 9324857 71ft. Left 1138.7 CSK 1/14/2003 | Dry AB
0.0 8.5 |Light reddish brown, silty chert gravel, dry AS-1 GM
Bottom of Boring / Auger Refusai at 8.5 feet
Baring backfilled with cuttings at completion
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| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS| By: Date Depth Comments
MC-216 | 933+08 49fl. Right} 1136.8 CsK 1/14/2003 | Dry AB
0.0 9.0 |Light brown and gray, silty chert gravel, dry AS-1 GM
Bottom of Boring/ Auger Refusal at 9.0 feet
Boring backfilled with cuttings at completion
MC-217 | 933+17 | 166 1. Right] 11225 CSK 1/14/2003 | Dry AB
0.0 8.5 |Brown to light reddish brown, silty chert gravel, moist AS-1 GM
Bottom of Boring / Auger Refusal at 8.5 feet
Boring backfilled with cuttings at completion
MS-218 | 935+80 | 2161t Left 1020.8 See Structural Boring Log
MS-219 [ 936+08 17 ft. Right{ 1024.0 See Structural Boring Log
MS-220 | 936+62 | 2441t Right| 1020.3 See Structural Boring Log BKM | 12/20/2002 | Dry AB
MC-221 | 93¢%+24 | 129ft. Right| 1094.0 CSK 1/18/2003 | Dry AB
o} 11.0 jLight brown, silty chert gravel, dry AS-1 [GP-SM
Bottom of Boring / Auger Refusal at 11.0 feet
Boring backfilied with cuttings at completion
MC-222 | 939+22 10fi. Right| 1084.8 CSK 1/18/2003 | Dry AB
0.0 8.0 [Gray and brown, chert gravel, scattered silt, dry AS-1 GP
Bottom of Boring/ Auger Refusal at 8.0 feet
Boring backiifled with cuttings a1 completion
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ROADWAY BORING LOGS

| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-223 | 941403 | 109f.. Leit 11121 CsK 1/17/2003_ [ Dry AB
0.0 6.0 |Reddish brown sandy |ean clay, few cherl gravel, moist AS-1 CL
Bottom of Boring / Auger Refusal at 6.0 feet
Boring backfilled with cultings at completion
MC-224 ¢ 941408 1f.  Right| 11247 CSK 1/17/2003 [ Dry AB
0.0 10.0 |Reddish brown, silty chert gravel, with sand, dry to moist AS-1 GM
Botiom of Boring / Auger Refusal at 10.0 feet BULK-2 [{0-10 ft)
Boting backfilled with cuttings at completion
MC-225 | 941+10 121ft. Right| 11143 CSK 1/18/2003 | Dry AB
0.0 8.0 [Brown and gray, chert gravel, with silt, moist AS-1  [GP-GM
8.0 | 11.0 |Reddish brown, silty sand, with chert gravel, dry AS-2 SM
Bottom of Boring / Auger Refusal at 11.0 feet
Boring backfilled with cuttings completion
MC-226 | 943+08 120 #. Lelt 1148.5 CSK 1/17/2003 | Dry AB
0.0 | 100 |Light reddish brown, silty sand, with cherl gravel, dry AS-1 SM
10.0 | 14.5 |Reddish brown, gravelly lean clay with sand, moist AS-2 CL
Bottom of Boring / Auger Refusal at 14.5 feet
Boring backfilled with cuﬂings at completion
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| 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GwW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-227 943+08 Centetline 1141.6 CSK 1/17/2003 |Dry AB
0.0 10.0 [Light reddish brown, silty sand, with cherl gravel, dry AS-1 SM
10.0 | 20.0 [Light brown, siity sand, with chent gravel, dry AS-2 SM
20.0 | 25.5 |Light brown, silty sand, with chert gravel, dry SM
Bottem of Boring / Auger Refusal at 25.5 feet BULK-3 |{0-25.5 fi}
Boring backfilled with cuttings at completion
MC-228 | 943+07 125{. Right| 1117.2 CSK 1/18/2003 | Dry AB
0! 3.0 |Light reddish brown, sandy silt, with chert gravel, moist AS-1 ML
- Bottom of Boring / Auger Refusal at 3.0 feet
Boring backfilled with cuttings at completion
MC-229 | 945+08 | 120 f.. Left 1169.5 See Roadway Core Boring Logs
MC-230 9\45408 Centerline 1160.2 CSK 1/17/2003 | Dry AB
' 0.0 | 10.0 |Light reddish brown, sandy silt, with chert gravel, dry AS-1 ML
10.0 | 16.5 jLight brown, clayey sand, scattered chert gravel, moist AS-2 SC
Bottom of Boring / Auger Refusal at 16.5 feet
Boring backfilled with cutfings at completion
MC-231 945+08 120 ft. Right| 1129.2 CSK 1/18/2003 | Dry AB
0.0 | 10.0 |Light reddish brown, silty sand with chert gravel, dry AS-1 SM
10.0 | 11.5 |Light reddish brown, silty sand with chert gravel, dry
Bottom of Boring / Auger Refusal at 11.5 feet
Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

t 49 - MiISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GwW
No. Station Offset Elevation | From | Tao Log of Materials Samples | USCS| By: Date Depth Comments
MC-232 [ 947+08 120 1. Left 1162.7 BKM 5/8/2003 Dry AB |Dry 24 hr AB

0.0 | 3.0 |Brown and light reddish brown, lean clay, with gravel, dry AS-1 CL
Reddish brown, lean clay, scattered gravel and chert

3.0 [ 11.0 !seams, dry AS-2 CcL
Brown and Tight reddish brown, Tean clay, with gravel,

11.0 | 185 |moist AS-3 CL
Light brown, Tean ¢lay, scaftered to with gravel and chert

18.5 | 26.0 |seams, moist AS-4 CL

26.0 | 26.5 |Gray limestone, hard

Bottom of Bering / Auger Refusal at 26.5 feet

Boring backfilled with cuttings at completion

MC-233 | 947+08 Cenlerﬁne 1138.4 CSK 1/18/2003 [ Dry AB
Light brown to Tight reddish brown, sifty sand, with chent
0.0 9.5 |gravel (highly weathered chen), dry AS-1 SM

Bottom of Boring / Auger Refusal at 9.5 fest

Boring backfilled with cuttings at completion

MC-234 | 947408 | 120 f. Right| 1117.9 C8K 1/17/2003 | Dry AB

0.0 | 0.0 |Light reddish brown, gravelly silt, with sand, dry AS-1 ML

100 | 17.5 |Light reddish brown and white, siity gravel, dry AS-2 GM

Bottom of Boring / Auger Refusal at 17.5 feet

Boring backfilled with cuttings at completion

MC-235 | 949+08 120 ft. Left 1168.0 CS8K 1/17/2003 | Dry AB
Light reddish brown, silt, with sand, frace gravel, dry o
0.0 5.0 moist AS-1 ML
5.0 9.5 |Reddish brown, sandy silt, with chen gravel, dry AS-2 SM

Bottom of Boring / Auger Refusal at 9.5 feet

Boring backfilled with cuttings at completion
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McDONALD COUNTY, MISSOURI
Boring DCepth {Ft) Logged GW
No. Station Offset Elevation | From | To Log of Materials ) Samples | USCS| By: Date Depth Comments
MC-236 | 949408 Centedine 1160.3 CSK 1/17/2003 [ Dry AB
0.0 6.5 |Light reddish brown, silty sand, with cherl gravel, dry AS-1 SM

Bottom of Boring / Auger Refusal at 6.5 feet

Boring backfilled with cuttings at completion

MC-237 | 949+08 | 120ft. Right| 1144.3. CSK 1/17/2003 | Dry AB
Uight reddish brown, sty lean clay, with sand and chert

0.0 B.0 igravel, moist AS-1 [ CLML

8.0 | 14.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL

Bottom of Boring / Auger Refusal at 14.0 feet

Boring backfilled with cuttings at completion

MC-238 | 951408 | 120ft. Left 1195.8 CSK 1/17/2003__| Dry AB

0| 8.0 |Light reddish brown and white, silty chert gravel, dry AS-1 GM

8.0| 10.5 {Reddish brown, sandy lean ¢lay, with chert seams AS-2 CL

Bottom of Boring / Auger Refusal at 10.5 feet

Boring backfilled with cuttings at complelion

MC-239 | 951408 Cenlerfine 1176.3 ' CsK 1/17/2003 | Dry AB

0.0 10.0 |Reddish brown, sandy lean clay, with chert gravei, moist AS-1 CL

10.0 1 19,5 {Light brown, clayey sand, with chert gravel, moist AS-2 8C

Botiom of Boring / Auger Refusal at 19.5 feet

Boring backfilled with cuttings at completion

o7/
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| 48 - MISSOURI
McDONALD COUNTY, MISSOUR!
Boring Depth (Ft) Logg GW
No. Station Offset Elevation | From [ To Log of Materials Samples | USCS By: Date Depth Comments
MC-240 | 951+08 120ft. Right| 1151.4 CsK 1/18/2003 | Dry AB
‘ Brown to reddish brown, silty Tean clay, with sand, few
0.0 5.0 |chert gravel, moist AS-1  [CL/ML
5.0 | 15.0 |Reddish brown, clayey sand, with chert gravel, moist AS-2 5C
15.0 | 21.5 |Reddish brown, clayey gravel, with sand, moist AS-3 GC
Bottom of Boring / Auger Refusal at 21.5 feet BULK-4 [(5.0 10 21.5 feet)
Boring backiilled with cuttings at completion
MC-241 | 853+08 | 120t Left 1197.7 CSK 1/17/2003 | Dry AB
0.0 10.0 |Light reddish brown sandy silt with chert gravel, dry AS-1 SM
_ Light reddish brown sandy silt with chert gravel, dry, with
10.0 [ 11.5 |chert seams AS-2 SM
Bottom of Boring / Auger Refusal at 11.5 feet
Boring backfilled with cuttings at completion
MC-242 | 953+08 Centeting 1180.7 CSK 1/15/2003 | Dry AB
0.0 5.0 |Reddish brown, clayey sand, with chert grave!l, moist AS-1 sC
5.0 15.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-2 CL
Possible void from 20 to
15.0 | 20.0 ;Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL 22.5 feet
20.0 | 26.9 |Reddish brown, sandy lean clay, with chen gravel, moist CL
Botiom of Beoring / Auger Refusal at 26.0 feet Boring backfilled with cuttings at completion
MC-243 | 953+08 | 120ft. Right| 11835 CSK 1/15/2003 | Dry AB
0.0 5.0 |Reddish brown, clayey chert gravel, maist AS-1
Light reddish brown and while, highly weathered cheri, with
5.0 15.0 |clay seams, dry . AS-2
Light reddish brown and while, highly weathered chen, with
15.0 | 25.0 iclay seams, dry AS-3
Light reddish brown and white, highly weathered chert, with Posslble vold from 28 1o
25.0 | 30.0 |clay seams, dry 30 feet
Bottomn of Boring / Auger Refusal at 30.0 feet Boring backfilled with cuttings at completion
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149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft} Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples [ USCS| By Date Depth Comments
MC-244 | 955408 120 ft. Left 1188.7 CSK | 1/17/2002 Dry AB
0.0 8.0 [Light reddish brown and white, silty sandy chert gravel, dry: AS-1 GM
Bottom of Boring / Auger Refusal at 9.0 feet
Boring backfilled with cuttings at completion
MC-245 [ 955408 Centerline 1179.5 CSK 1/17/2003 | Dry AB
0.0 | 10.0 |Light reddish brown, sandy silt, with chert gravel, dry AS-1 SM
Dight reddish brown and white, sifty cherl gravel, with sand, With clay seams below
10.0 | 20.0 [dry AS-2 GM 15 feet
Light reddish brown and white, silty chert gravel, with sand,
200 | 23.0 |dry
) Bottom of Boring / Auger Refusal at 23.0 feet BULK |(0-20.0 i)
Boring backfilled with cuttings at completion
MC-246 | 955+14 122 ft. Right; 11478 8K 1/17/2003 | Dry AB
0.0 2.5 |Brown and white, chert, with silt AS-1
Bottom of Boring / Auger Refusal at 2.5 feet
Boring backfilled with cuttings at completion
MC-247 | 957408 | 120t Left 1152.0 CSK 1/17/2003 | Dry AB
0.0 8.5 [Light reddish brown, sandy silt, with chert gravel, dry AS-1 SM
Bottom of Bering / Auger Refusal at 8.5 feet
Boring backfilled with cutlings al completion
MC-248 | 957408 Centeriine 1146.3 CSK 1/17/2003 | Dry AB
Light reddish brown, sandy silt, with chert gravel, dry to
0.0 10.0 |moist AS-1 SM
Light reddish brown, sandy sill, with chert gravel and chert
10.0 | 11.5 {seams, dry to moist, with clay seams SM
Bottom of Boring / Auger Refusal at 11.5 feel Beoring backfilled with cuitings at completion
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ROADWAY BORING LOGS

| 49 - MISSQURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft} Logg GW
No. Station Offset Elevation { From | To Log of Materials Samples [ USCS | By: Date Depth Comments
MC-249 957407 125#. Right! 1117.9 CSK 1/17/2003 [ Dry AB
0.0 7.5 |Brown and white, weathered chert, with silt seams, dry AS-1
Bottom of Boring / Auger Refusal at 7.5 feet
Boring backfilied with cuttings at completion
MC-250 | 959401 123 1. Left 1157.0 CSK 1/19/2003 | Dry AB
0.0 5.0_|Light reddish brown, silty sand, scattered chert gravel, dry AS-1 SM
Light reddish brown, silty sand, scattered cheri gravel, dry,
50 | 15.0 |with cherl seams AS-2 SM
15.0 | 21.5 |Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL Hard rock at 20.0 feet
B - |Bottom of Boring / Auger Refusal at 21.5 feet
Boring backfilled with cuttings at completion
MC-251 | 959+08 Centerine 1150.1 CSK 1/19/2003 | Dry AB
Hard chert seam
0.0 10.0 |Light reddish brown, silty sand, with chert gravel, dry AS-1 SM 6.5-8.0 feet
10.0 | 14.0 |Reddish brown, sandy gravel, with silt, dry AS-2 GP
14.0 | 20.0 |Reddish brown, sandy lean clay, with chert gravel, moist AS-3 CL
Bottom of Boring / Auger Refusal at 20.0 feet
Boring backfilled with cuttings at completion
MC-252 959+08 120 fi. Right| 1133.3 CSK 1/18/2003 | Dry AB
Hard chert seam
0.0_[ 10.0 |Light brown and light reddish brown, silty chert gravel, dry AS-1 GM 5-6.0 feet
10.0 | 20.0 |Gray and light reddish brown, chert gravel, with silt, dry AS-2 GP
20.0 | 28.0 [Gray and light reddish brown, chert gravel, with silt, dry AS-3 GP
Bottom of Boring / Auger Refusal at 28.0 feet
Baoring backfilled with cuttings at completion

Page 66 of 76

Fy



N s me ws e o =

ROADWAY BORING LOGS
I 49 - MISSOURI

McDONALD COUNTY, MISSOURI

Boring

Station

Offset

Elevation

Depth {F)

From

To

Log of Materlals

Samples

Logg
By:

Date

GW
Depth

Comments

MC-253

961408

120 . Left

1183.4

See Roadway Core Boring Logs

USCS

MC-254

961408

Centerline

1180.4

CS8K

1/16/2003

Dry AB

0.0

9.0

Light reddish brown, silty chert gravel, dry

AS-1

GM

Bottom of Boring / Auger Refusal at 9.0 feet

Boring backfilled with cuttings at completion

MC-255

961408

120 f1. _Right

11736

CsK

1/16/2003

Dry AB

0.0

10.0

[ight reddish brown and white, sandy sift, with chert
gravel/highly weathered chert, dry

AS-1

SM

10.0

20.0

Reddish brown, sandy siit, with chert gravelhighly
weathered chert, dry

AS-2

SM

Bottom of Boring / Auger Refusal at 20.0 feet

Boring backfilled with cullings at completion

MC-256

963+14

1341t Leh

1108.2

1/19/2003

Dry AB

0.0

1.0

Gray, chert and limestone

AS-1

Bottom of Boring / Auger Refusal at 1.0 foot

Boring backfilled with cuttings at completion

MC-257

$683+05

7. Right

1144.8

CSK

1/19/2003

Dry AB

0.0

7.0

Gray and light brown, chert gravel, with silt and sand, dry

AS-1

GP

Bottom of Boring / Auger Refusal at 7.0 feet

BULK-2

(0-7.0 feet)

Boring backfilled with cuttings at completion
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ROADWAY BORING LOGS

1 49 - MISSOURI
McDONALD COUNTY, MISSQURI
["Borfing Depth (Ft) Logged GW
No. Station Offset Elevation | From [ To Log of Materials Samples | USCS| By Date Depth Comments
MC-258 | 963+05 | 128 ft. Right| 1158.7 CSK 1/19/2003 | Dry AB
White and light reddish brown, weathered chert, with sl
0.0 6.0 [seams, dry AS5-1  |GP-GM
Light reddish brown and gray, chert gravel, scattered silt,
6.0 [ 14.0 idry AS-2 GP
14.0 | 21.5 |Reddish brown, sandy gravel, with sill, moist AS-3 |GP-GM
Bottom of Bering / Auger Refusal at 21.5 feet
Boring backfilled with cuttings at completion
MS-259 | 963+89 | 193 ft. Left 1075.1 See Roadway Structure Boring Logs
MS-260 | 964+72 | 3f.  Right| 1070.1 See Roadway Struciure Boring Logs
MS-261 | 965457 | 2581t Right| 1058.5 See Roadway Structure Boring Logs
MGC-262 | 967+08 1208, Left 1166.1 CSK 1/21/2003 [ Dry AB
Reddish-brown and white, sandy chert gravel, with faf clay
0.0 | 10.0 |seams, dry to moist AS-1 GP
Light reddish-brown and while, Sandy cherl gravel with silL,
10.0 | 20.0 |dry AS-2 | GP
Light reddish-brown and while, sandy chert gravel, with
20.0 | 29.5 |silt, dry No euilings returned
Bottomn of Boring / Auger Refusal at 29.5 feet
Backfilied with cutlings at completion
MC-263 | 967+08 Centerline 1155.6 CSK 1/21/2003 1 Dry AB
0.0 10.0 lLight reddish-brown, silty sand, with chert gravel, dry AS-1 M
10.0 | 15.0 |Reddish-brown, silty sand, with chert gravel, dry AS-2 SM
15.0 | 19.0 [Reddish-brown, sandy lean clay, with chert gravel, moist AS-3 CL
Bottom of Boring at 19.0 feet BULK-4
Backfilled with cuttings at completion

Page 68 of 76

-~ i1



ROADWAY BORING LOGS

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft} Logged GW
No. Station Offset Elevation | From [ To Log of Materials Samples | USCS| By Date Depth Comments
MC-264 | 967408 120ft. Right| 1138.8 CsK 1/21/2003 | Dry AB
0.0 3.5 |Light brown, silty chert gravel, dry GM
3.5 10.0 |Light reddish-brown, sifty sand, with chent gravel, dry AS-1 GM
10.0 | 20.0 |White and light reddish-brown, cher grave!, with silt, dry AS-2 |GP-GM
20.0 | 30.0 |White and light reddish-brown, chert gravel, with silt, dry AS-3 |GP-GM
Bottom of Boring at 30.0 feet
Backfilled with cuttings 1/21/03
MC-265 { 969+08 | 1201ft. Left 1194.6 CsK 1/21/2003 | Dry AB|Dry 8 days AB
7 Uight reddish-brown and white, sifty sand/highly weathered
0.0 | 10.0 [chert, with chert gravel, dry AS-1 SM SPB 1/29/2003 | Dry AB|Dry 24 hrs AB
Light reddish-brown and white, sifty sand/highly weathered
10.0 | 20.0 |cher, with chert gravel, dry AS-2 SM
Light reddish-brown and white, silty sand, with cher
20.0 | 30.0 [gravel, less weathered, dry AS-3 SM
30.0 [ 40,0 |White and brown, chert gravel, scatiered silt , dry AS-4 GP
no cuttings returned -
40.0 | 55.0 |White and brown, chert gravel, scattered silt, dry forced into walls
No cutlings retumed 1o surface, forced into side walls,
55.0 | 66.0 |chert layer from 56 1o 57 feet AS-12
chert seam from 62.5 to 63.5 feet
Broken cher with clay seams, difficult drilling, augers
66.0 | 71.5 |skipping ]
Bottom of Boring / Auger Refusal at 71.5 feet
Boring backfilled with cuttings at completion
MC-266 | 969408 Centerline 1183.4 CSK 1/21/2003 | Dry AB
Light reddish-brown, silty sand, with chert gravelhighly
0.0 | 10.0 |weathered chert, with clay seams, dry 1o moist AS-1 SM
Light reddish-brown, sifty sand, with ched gravelhighly
10.0 | 20.0 |weathered cher, with clay seams, dry to moist AS-2 SM
20.0 | 24.0 |Reddish-brown, clayey gravel, with sand, moist AS-3 GC
Bottom of Boring / Auger Refusal at 24.0 feet BULK-4 (0 to 24 feet)
Backfilled with cuttings at completion
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ROADWAY BORING LOGS ~

149 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged GW
No. Station Offset Elevation [ From | To Log of Materials Samples | USCS | By: Date Depth - Comments
MC-267 [ 969+08 120ft. Right| 1167.7 CSK 1/21/2003 | Dry AB
0.0 | 10.0 |Light reddish-brown, silty sand, with chert gravel, dry AS-1 &M
10.0 | 20.0 |Reddish-brown, siity gravelly sand, dry AS-2 SM
Reddish-brown, sandy lean clay, scattered cher gravel,
20.0 | 30.0 [moist AS-3 CL
Reddish-brown, sandy lean clay, scattered chert gravel,
30.0 | 40.0 |moist AS-4 CL
Reddish-brown, sandy lean o fat clay, scaftered sand,
40.0 | 50.0 moist AS-5 |CL/CH
Reddish-brown, sandy Tean 1o Ial clay, scattered sand,
50.0 | 55.0 [moist AS-6 |CL/CH
Bottom of Boring at 55.0 feet

Backtilled with cuttings at compietion

MC-268 ; 971408 120 . Left 1198.5 CSK 1/20/2003
Light reddish brown, silty sand, scattered chert
0.0 10.0 |gravelhighly weathered chert, dry AS-1 SM Dry AB
Light reddish brown, silty Sand, scaffered cherl
10.0 | 20.0 |gravelhighly weathered chert, dry AS-2 SM
Light reddish Brown, silty sand, scatiered chel
20.6 | 27.0 |gravelhighly weathered chen, dry AS-3 SM

Bottom of Boring / Auger Refusal at 27.0 fest

Boring backfilled with cuttings at compietion

MC-269 | 971+04 2ft.  Left 1156.3 CSK 1/20/2003

00 | 10.0 |Light brown and white, chenl gravel, scattered silt, dry AS-1 GP bry AB

10.0 ; 14.5 |[Light brown and white, chen gravel, scattered silt, dry AS-2 GP

Bottom of Boring / Auger Refusal at 14.5 feet

Boring backfilled with cuttings at completion
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McDONALD COUNTY, MISSOURI
Boring Depth (Ft} Logged GW
No. Station Offset Elevation { From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-270 [ 971+01 117 f1. Right] 1143.6 CsK 1/20/2003
0.0 10.0 |[Light reddish brown, silty chert gravet, dry AS-1 GM Dry AB
10.0 | 13.0 |Hard chert layer
13.0 | 20.0 |Reddigh brown, silty sand, with chert gravel, dry to moist AS-2 | SM
20.0 | 30.0 |Reddish brown, clayey sand, with chert gravel, moist AS-3 5C
— |Reddish brown, chert gravel, with clay and clay seams,
80.0 | 35.0 |moist AS-4 {GP-GC
Bottom of Boring / Auger Refusal at 35.0 feet
Boring backfilled with cuttings at completion
MC-271 | 973+08 | 120ft. Left | 1205.0 See Roadway Core Baring Logs - BRO | 8/20/2003 | Dry AB|Dry 24 hr AB
MC-272 | 973408 Centerline 1188.8 CsK 1/20/2003
Tight reddish brown, silty sand, with cheri gravelhighly
0.0 | 10.0 |weathered cher, drzh AS-1 SM Dry AB
White, sity sand, with cherl gravel/highiy weathered chert,
10.0 | 13.5 |dry AS-2 SM
Bottom of Boring / Auger Refusal at 13.5 faet BULK-3 |(0-13.5 feet)
Boring backfilled with cuttings at completion
MC-273 | 973+06 | 120#t. Right;i 11776 CsSK 1/20/2003
Reddish brown, sandy Tean to fat clay, with chert gravel,
0.0 4.0 |moist AS-1 | CL/CH Dry AB
While, silty sand, with cherl gravelhighly weathered chen,
4.0 | 100 |dry AS-2
Tight reddish brown, sifty sand, with chert gravelighly
10.0 | 13.5 [weathered chert, dry AS-3
Bottom of Boring / Auger Refusal at 13.5 feet
Boring backdilled with cultings at completion
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1 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-274 | 975+08 120ft. Left 1180.1 CSK 1/20/2003
Light reddish brown, silty sand, with ¢herf gravel/highly
0.0 10.0 |weathered chen, dry AS-1 SM
Bottom of Boring / Auger Refusal at 10.0 feet
Boring backfilled with cuttings at complstion
MC-275 | 975+08 Centerline 1154.5 CSK 1/20/2003
0.0 10.0 |Reddish brown and white, silty cher gravel, dry AS-1 GM Dry AB
10.0 | 17.5 [Light reddish brown, sandy siit, with chert gravel, dry AS-2 SM
Bottomn of Boring / Auger Refusal at 17.5 feet
Boring backfilled with cuttings at completion
MC-276 | 974499 116 ft. Right| 1146.2 i CSK 1/20/2003
0.0 10.0 |Light reddish brown, sE:_lLsand, scattered chert gravel, dry AS-1 SM Dry AB
Light reddish brown, silty sand, scatiered Chert gravel, with
10.0 | 12.0 |clay seams, dry AS-2 8M
Bottom of Boring / Auger Refusal at 12.0 feat
Boring backfilled with cuttings at completion
MC-277 | 977416 118 /. Leit 1131.7 SPB 1/28/2003
Light reddish-brown, brown and while, clay@y chert gravel,
0.0 { 10.0 jdry AS-1 GC Dry AB |Dry 24 hrs AB
Light reddish-brown, brown and while, clayey chert gravel,
10.0 | 12.5 |dry AS-2 GC
Bottom of Boring / Auger Refusal at 12.5 feet BULK-3 [{D-12.5 feet)
Boring backfilled with cuttings at completion
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McDONALD COUNTY, MISSOURI
Boring Depth (Ft) Logged Gw
No. Station Offset Elevation | From | To Log of Materials Samples | USCS By: Date Depth Comments
MC-278 [ 977+186 1ft. Right| 11229 SPB 1/28/2003 Dry AB
0.0 5.0 |Brown and light brown, cherl gravel and cobbles, dry AS-1 GP Dry 24 hours AB
Brown and dark gray, chert gravel, trace sand, with chert
5.0 [ 10.0 |seams, dry AS-2 GP
Hard chert seam from
10.0 | 15.0 |Brown and dark gray, cherl gravel, trace sand, dry AS-3 GP 13.5 10 14 feet
Reddish-brown and dark gray, Tat clayey chert gravel, i Hard chert seam from 18
15.0 | 18.0 lmoist AS-4 GC to 16.5 feet

Bottom of Boring at 18.0 feet

Boring backfilled with cuttings at completion

MC-270 | 977415 | 1261t Right| 1110.6 SPB | 1/28/2003 Dry AB
- Dark gray and brown, cherl gravel, with chert seams, trace

0.0 5.0 |[clay, dry, chert layer from 5 to 6 feet AS-1 GP Dry 24 hrs AB
Dark gray and brown, cher gravel, wilh chert seams and

5.0 { 10.0 iclay, moist : AS-2 |GP-GC
Dark gray and brown, cherl gravel, wilh cherl seams and

10.0 | 12.0 Iclay, moist .
Bottom of Boring / Auger Refusat at 12.0 feet
Boring backfilled with cuttings at completion

MC-280 | 979+15 | 1191ft. Left 1173.9 §PB 1/28/2003 Dry AB

Light reddish-brown and white, clayey chert gravel,

0.0 5.0 |abundant cher seams, dry AS-1 GC Dry 24 hrs AB
Dight reddish-brown and white, clayey chert gravel,

5.0 | 10.0 labundant chert seams, dry AS-2 GC
Light reddish-brown and white, clayey chert gravel,

10.0 | 15.0 [abundant chert seams, dry ) AS-3 GC
Beige and white cherl gravel, with sand and clay, with

15.0 | 20.0 [chert seams, dry AS-4 GP

Chert layer from 25 to27

20.0 { 25.0 {White, chert gravel, dry AS-5 GP feet, few cuttings
Light brown and white, chert gravel, abundant chert layers retumning to surface

25.0 | 30.0 [and seams, dry AS-6 GP

30.0 | 31.5 lLight brown and white, chert gravel, dry GP

Bottom of Boring / Auger Refusal at 31.5 feet

Boring backfilled with cuttings at completion
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McDONALD COUNTY, MISSOURI
Boring Depth (F1) - Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS | By: Date Depth Comments
MC-281 | 979+02 1ff.  Right! 1151.4 SPB 1/28/2003 Dry AB
0.0 5.0 |Reddish-brown, cherty lean clay, trace chert seams, dry AS-1 CL Dry 24 hrs AB
Light reddish-brown and white, clayey chert gravel, {Abundant chert seams
5.0 | 10.0 ;abundant cher seams, dry AS-2 GC {4-8" thick)
Light reddish-brown and white, chert gravel, with sand and
10.0 [ 15.0 [clay, dry AS-3 GP-GC
Light reddish-brown and white cherl gravel, with sand and
15.0 | 20.0 |clay, dry AS-4  |GP-GC
Reddish-brown and white, Tat clayey cher gravel, with
20.0 | 25.0 |chert seams, dry to moist AS-5 GC
Reddish-brown and white and gray fat clayey chert gravel,
25.0 | 30.0 |wilh chert seams, moist AS-6 GC
Reddish-brown and white, cher! gravel, with sand and clay,
30.0 [ 35.0 |moist AS-7 IGP-GC|
Reddish-brown and white, chert gravel, with sand and clay,
35.0 | 40.0 [moist AS-8 |GP-GC
_ Brown and gray, chert gravel with sand and clay, with chert
40.0 | 46.5 |seams, moist AS-8 |GP-GC
Bottom of boring / Auger refusal at 46.5 feet
Boring backfilled with cutlings at completion
MC-282 | 979+13 | 120ft. Right! 11316 SFB 1/28/2003 Ory AB
Reddish-brown and brown, Tean clay, with chert gravel and
0.0 5.0 tsand, dry AS-1 CL Dry 24 hours AB
Light reddish-brown and while, clayey cherl gravel, with Cherti layers from 6107
5.0 [ 10.0 [sand, dry AS-2 GC feet and 8 to 9 feel
Light reddish-brown and white, clayey chert gravel, with
10.0 | 15.0 |sand, dry AS-3 GC 1-ft thick chert layer
Reddish-brown, while and gray, chert gravei, with sand
15.0 | 20.0 {and clay, trace chert seams AS-4 |GP-GC
Reddish-brown, white'and gray, chert gravel, with sand
20,0 | 25,5 |and clay, trace chert seams AS-5 |GP-GC
Botiom of Boring / Auger Refusal at 25.5 feet
Boring backfilied with cuttings at complstion
MC-283 | 981408 | 120ft. Left 1183.0 See Roadway Core Boring Logs
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ROADWAY BORING LOGS

! 49 - MISSOURI
McDONALD COUNTY, MISSOURI
Boring Depth {Ft) Logged GW
No. Station Offset Elevation | From [ To Log of Materials Samples | USCS | By: Date Depth Comments
MC-284 | 981405 6ft. Left 1155.7 SPB 1/28/2003 Dry AB
0.0 2.0 |Brown, lean clay, with chert gravel and cobbles, dry : CL Dry 24 hrs AB
: Reddish-brown and white, lean clay, with sand, trace chernt
2.0 5.0 |gravel, with chert seams, dry AS-1 CcL
Light reddish-brown and white, cherty lean clay, with chert
50 { 10.0 [seams, dry AS-2 CL
10.0 | 13.0 [Light reddish-brown and white, cherty ean clay, dry AS-3 CL
13.0 | 20.0 i{Brown and white, clayey chert gravel, dry AS-4 GC
20.0 | 25.0 |Reddish-brown and white, cherty fat clay, moist AS-5 CH
pushed tube 20%,
250 | 27.0 |Reddish-brown and white, cherty fat clay, moist ST-6 CH recovered 22"
Reddish-brown and white, Tat clay, with sand and chert no cuttings recovered, possibly
25.0 | 40.0 [gravel, trace chert seams, moist AS-7 CH packing around augers
_ Reddish-brown and white, Tal clay, with sand and chert cutiings returned below
40.0 | 51.0 igravel, trace chert seams, moist AS-8 CH 40 feet
Bottom of Boring at 51.0 feet BULK-2 |{20 10 51 feet)
Boring backfilled with cuttings at completion
MC-285 | 981407 | 1itft. Right]| 1118.7 SPB 1/28/2003 | Dry AB |Dry 24 hrs AB
0.0 5.0 |Brown and gray. lean clay, with sand and chert gravel, dry |  AS-1 CL
Reddish-brown and white, lean clay, with sand and cherl
5.0 10.0 |gravel, trace chert seams, dry AS-2 CL
Heddish-brown, white and gray, lean clay, with sand and Chert Tayer from 10 1o 11
10.0 | 14.0 ichert gravel, dry AS-3 CL feet
Bottom of Boring at 14.0 feet
Boring backfilled with cuttings at completion
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| 49 - MISSOURI
McDONALD COUNTY, MISSQURI
Boring Depth (F1} Logg GW
No. Station Offset Elevation | From | To Log of Materials Samples | USCS| By Date Depth Comments
MC-286 | 983+14 119 6. Left 1141.8 SPB 1/28/2003 | Dry AB [Dry 24 hrs AB
0.0 2.0 |Light brown and white, clayey chert gravel, moist AS-1 GC
2.0 5.0 (Reddish-brown and white, fat clay, with chert gravel, moist | AS-2 CH
Reddish-brown and while, chert fat clay, trace cherl layers,
50 | 10.0 |dry AS-3 CH
Reddish-brown and white, chert fat clay, trace cheri layers,
10.0 | 15.0 [dry AS-4 CH
Reddish-brown and white, chert fat cfay, trace chert layers,
15.0 | 20.0 |dry AS-5 CH
Reddish-brown and while, fal clay, with sand and chert Chert Tayer from 20.G %0
20.0 [ 25.0 [gravel, with chert seams, moist AS-6 CH 21.5 feet
Reddish-brown and white, Tal clay, with chert gravel and
25.0 | 30.0 [sand, abundant chert layers, moist AS-7 CH
Reddish-brown, white and gray, clayey cherl gravel, with
30.0 | 37.0 |chert seams, moist AS-8 GC
- Bottom of Boring at 37.0 feet
Boring backfilled with cuttings at completion
MC-287 | 983+04 7H,  Left 11184 SPB 1/27/2003 | Dry AB |Dry 24 hrs AB
Brown, Tight reddish-brown and white, cherl cobbles and
0.0 5.0 [gravel, with clay and sand, dry AS-1  |GP-GC
Gray cher layer from 5
5.0 10.0 |Reddish-brown, white and gray, clayey chen gravel, dry AS-2 GC 10 6.5 feet
10.0 | 14.0 |Reddish-brown, white and gray, clayey chert gravel, dry AS-3 GC
Bottom of Boring at 14.0 feet
Boring backfilled with cuttings at completion
MS-288 | 987429 | 300ft. Leh 10490.3 See Roadway Structure Boring Logs
MS-289 | 986460 Centerine 1041.9 See Roadway Structure Boring Logs
MS-290 | 986+00 300 ft. Right| 1038.0 See Roadway Structure Boring Logs
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9.3 Roadway Core Boring Logs
Boring Log
Geologic Log
Core Photograph

Geologic Log Legend

CT-Chert LS-Limestone SH-Shale
Solid lines represent joints and fractures
Dashed lines represent intact contacts between rock types

ra %
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LOG OF BORING NO. MC-1

Page 1 of2
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1~49, MISSOURI
Boring Location: 731+00, 120 Feet left of centerline SAMPLES TESTS
©
© g £ QB 5
2 DESCRIPTION @ > AEREE 8
%) € || e | 2! Elg | &5 5
= : r |®| u > | zoleu| £ Z2 5
E lola|luld] T2 iur|> h] ~
3 AHHEEIEETEE I
O |Approx. Surface Elev.: 1045.6 ft o |22 ¥ | oo |20 {0a| Sw» o
2y SILTY GRAVEL —GM| 1 [AS
:;3( ” light grayish brown, dry _
S GRAVEL, trace clay seams —{GP
) light gray and reddish brown, dry -
Q( : -
O SJGp| 2 [AS
o -
o (37 ]
o E
o&é( :
O q - with clay seams below 10 feet 10 —GPy 3 AS
uD°< —
o b —
s =
D> 0]14.5 —
8. CHERT++ 15— RUN|DB [93%| RQD
aa stratified, trace limestone seams, light gray - 1 63%
4 4 and gray, thin bedded, very fine grained, —
aa fresh, hard, solid 7
. —
A A ]
A A -
A A 20—
FAa —
AN _
A A —
L.\ -]
A A 3
& A —
A4 25—  IRUN/DB§00% RQD
A A - 2 75%
A A _
oA ]
& 5 _
S n
gl 2 4 .
= ol 307
. —
= P =
§ A4 i ]
3 Continued Next Page
Z | The stratification lines represent the approximate boundary lines
£] between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft ' BORING STARTED 10-15-02
g] WL |¥ DRY WD | DRY AB BORING COMPLETED 10-16-02
gwL ¥ Y Err acon RIG ATV, #103E|FOREMAN  JW
fg WL - |APPROVED CSK J7P0601




-

[ N
LOG OF BORING NO. MC-1 Page20f2
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o
Q 6' £ D‘g f_)
S DESCRIPTION E: 2| .| %|F | 92|
Q = > | In] ~ E E EG 3
I £ |@| w >lzo || 2 Z= 2
3 8l | B E(EE2 |38 %
5 B 1312 |F| 8|52 (58|88 35| a
a CHERT++ -
%‘i stratified, trace limestone seams, light gray -
and , thin bedded, very fi ined,
a8 fresh hard, solid Y e aran 35— |RUN/DB100% RQD
A A ' ) - 3 90%
A A —
A Q —
AA a 38.5 1007.1 .
BOTTOM OF BORING AT 38.5 FEET
BACKFILLED WITH CUTTINGS 10/15/02
++ Classification estimated from rock
cores. Petrographic analysis may reveal
other rock types.
g
i
8
5
g
Pl The stratification lines represent the approximate boundary lines
§ between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-15-02
g] WL |¥ DRY WD ¥ DRY AB BORING COMPLETED 10-16-02
w
§ wL | ¥ A4 E rracon RIG ATV, #103E | FOREMAN JW
§ WL APPROVED CSK|JOB# J7P0601)




. Y
LOG OF BORING NO. MC-1 page 2 of 4
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o 6‘ £ ° [a] E
3 DESCRIPTION 0 A T
O € (5> & o - i
T T |9 W > |l zwl|lrw|Z =
o E|leloa|uld T2 |wE =2 i
: G835 |%| 8| ES|28|&y 2L
d 6 ||z 2| &a|20|58| 56
- -1
. _| |
OVERBUZDEN
14.5 1031.1
CHERT++ RUN|DB|93%| RQD
stratified, trace limestone seams, light gray : 1 63%
and gray, thin bedded, very fine grained, 15—
— fresh, hard, solid
A or -
L REED SPRINGCS FoRAr\ATIon) |
—|Ls - =
w1 o
g]c..AY S5EAm ~
§. e, TR LS |
E o —
b i
8| ] 20—
g Continued Next Page
Fl The stratification lines represent the approximate boundary lines
§ batween soit and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-1 5—02
sl WL [¥ pRrY wD |¥ DRY AB , BORING COMPLETED 10-16-02
w n
] wL | ¥ erracon RIG ATV, #103E|FOREMAN  JW.
§ WL APPROVED CSK|JOB# J?POSGL




l

( A
CLIENT _
HNTB GEOLOGIC LOG
SITE PROJECT
_McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
) ] £ o 0%
9 DESCRIPTION |2 X et s | g T
Q o B w ~ z|E & (m
T < |® | W >lzvw|ewl| Z zZ3
[ = 0 I B T o T - AT = = Off
& (8|38 (k3 |28|%y| 8E
o o |82 ¥|%= 38|58 55
j CHERT++
stratified, frace limestone seams, light gray

and gray, thin bedded, very fine grained,
fresh, hard, solid

Tﬁ ) e
L l ] l

“

/
24.5 1021.1
CHERT++ RUN(DB 100% RQD
stratified, trace limestone seams, light gray 2 75%
and gray, thin bedded, very fine grained, 25—
fresh, hard, solid
/ (=%
g ]
:D; - . —
g i
' 30—
é Continued Next Page
F1 The stratification lines represent the approximate boundary lines -
g between soil and rock types: in-situ, the transition may be gradual.
o] WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-15-02

L ¥ DRY WD ¥ DRY AB BORING COMPLETED 10-16-02

; ; Mlerraconssra o

APPROVED CSK|JOB# J7P0601

2|2

BOREHOLE 99 MC
2
|




U v

{
H
'

BOREHOLE 89 MC-1.GPJ JERRACON.GDT 12/5/03

f T
LOG OF BORING NO. MC-1 Page 4 of 4
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
0] ] £ o ol
S DESCRIPTION |2 > oo BE | 2=
2 2 | S| i Tl 5jE | £ .
T T |®| W > | zo |z} £ zZ= ’
E |low|l@a|wl|d - R = =] Oig :
: BEIEEF SRR :
o & |3|z|E|| B lZ0ic6d] Sa -
CHERT++ T
stratified, trace limestone seams, light gray Az
i and gray, thin bedded, very fine grained, N
fresh, hard, solid
cT -
™ |
R
I~ _
™
34.5 _ 1011.1 g
CHERT++ RUN| DB {100%4 RQD = f
stratified, trace limestone seams, light gray 3 90% .
and gray, thin bedded, very fine grained, 35— T
fresh, hard, solid
er -
1
foem""1 ]
38.5 10071
i -
The stratification lines represent the approximate boundary lines
between soil and rock types: In-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-15-02
WLI¥DRY  WD[YDRY AB ; ' BORING COMPLETED 10-16-02
wL ¥ ¥ err acun RIG ATV, #103E|FOREMAN  JW
WL ' JAPPROVED CSK|JOB#  J7P0601)













r
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI l 1-49, MISSOURI
Boring Location: 752+91, 38 Feet right of centerline SAMPLES TESTS
)
o 6 £ o (o] “g S
2 DESCRIPTION g > | ®|E | Lg 2
o & 1> g ] S| ElE Lo 3
T r |®| w S|z |xcw|Z zZ3 2
2 F || 2 (w]| Q TS |(WE |2 ofi (&)
3 AHHEEEIEIE I
O |Approx. Surface Elev.: 1089.7 ft 8 |82 |F|2|%a|20|68| 56 o
GRAVELLY LEAN CLAY —CL| 1 |AS
light brown, dry to moist =
% 3.5 1086.2 =
LEAN CLAY, trace sand and gravel —CL| 2 |AS
reddish brown, moist 5—
9 1080.7 .
B CHERT++ - |RUN|DB[I00% RQD
& B stratified, abundant clay seams, white and 10— 1 10%
AA AA reddish brown, thin bedded, very fine —
A A grained, highly weathered, medium hard to ]
A A moderately hard, with vugs and cavities —
AN -
AL — RUN|DB [91%| RQD
b 15— 2 47% |.
AN _
AN —
A A|17.5 1072.2 T
&5 CHERT++ -
il stratified, trace limestone seams, white and I
AA AA light gray, thin bedded, very fine grained, —
iy weathered, moderately hard, with vugs 20—
n (decreasing with depth) —
A _
A A —
A A —_]
AN —
A A i )
AN BOTTOM OF BORING AT 29 FEET 25— R%N il 58:2
A A BACKFILLED WITH CUTTINGS 04/15/03 ]
A N —
A A ++ Classification estimated from rock —
A A cores. Petrographic analysis may reveal i
oo 4|29 other rock types. 1060.7 —
B
4
3
>
i
Tl The stratification lines represent the approximate boundary lines
& between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-15-03
2l WL [¥ DRY WD |X DRY AB BORING COMPLETED 4-15-03
g wL ¥ Y err acon RIG ATV, #103E |[FOREMAN  JW
gl wL APPROVED SPB|JOB#  J7P0601




( :
LOG OF BORING NO. MC-11 e
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI : 1-49, MISSOURI
Boring Location: 752+91, 38 Feet right of centerline SAMPLES TESTS
10 _ & 7]
o) . o na
S DESCRIPTION 0 o TS s | g7
O & | 5 - E E ES
T I |®| W > | zo |xwm| 2 zZ>
o o w|l 2|yl O 2 | WE 2 O
: 51215888058 kx| SE
O |Approx. Surface Elev.: 1089.7 ft a |8|z|t|lx|va|30|cd]| 5
NoOo toe
DA S
NMo Ofa'y-’;'n - "/ & v/v‘ ""‘;" »». :
8 9 1080.7
8 RUN|DB[100% RQD
. 1 10%
5 ]
5 i
O ) 10-—1
% Continued Next Page
'_', The stratification lines represent the approximate boundary lines
?Q between soil and rock types: in-situ, the transition may be gradual. <
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 4-15-03{
gl WL [¥ DRY wD |¥ DRY AB BORING COMPLETED 4-15-03]
17}
gl WL ¥ Y Err acon RIG ATV, #103E | FOREMAN JwWl
% WL ' APPROVED SPB|JOB# J7P0601













r2%

\
LOG OF BORING NO. MC-18 Page of 3
CLIENT '
HNTB Measured Section
SITE PROJECT
McDONALD COUNTY, MISSOURI
Boring Location: 733+00, Centerline SAMPLES TESTS
o 3 = ol
S DESCRIPTION |3 =1 | %5 | &z
Q P E 1 hy ElE T
T - |o| & Yl zo {chi|Z z9
o = il @O |yl O T2 |WE 2 Ol
2 e 19l 3|elBtEg |58 &y 2E
O |Approx. Surface Elev.: 1001.7 ft a8 8|2 (Fjz!|%&|30|6d| 5w
CHERT OUTCROPS —
thin beds exposed in vegetated gravel m
cover —
5—
10—
15—
18 983.7 E
EXPOSED BEDROCK —
interbedded limestone and chert with talus .
light gray and gray, medium bedded 20—
Photo 10 —
25—
. 28 973.7 E
8 ROCK FACE ]
= interbedded limestone and chert .
5 light gray and gray, medium to thick 30—
z bedded ]
9 -]
: - -
a Continued Next Page
5’ The stratification lines represent the approximate boundary lines
E between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED
gl WL [¥ k 2 BORING COMPLETED
WL [X Y err acon RIG FOREMAN
I
EwWL : Logged sPB|JOB#  J7P0B01)
m




-

[ | h
LOG OF BORING NO. MC-18 Page 2 of 3
CLIENT
HNTB Measured Section
SITE PROJECT
McDONALD COUNTY, MISSOURI
) SAMPLES TESTS
o 5' = o [a} E
3 DESCRIPTION o1 g | e = 5 |8z
o = > w -~ Z E E('__g
I T | ®] w > | =z i | £ Z>
o e wi@o |, o . g uwE |2 Cuw
@ D183 (¢|8 |58 (58|xy| 8F
o o ||z |E|x|%8|20|88| 35
ROCK FACE —
interbedded limestone and chert _
light gray and gray, medium to thick —
bedded 35—
386 MC-18 at bottom of rock face 965.7 -
EXPOSED BEDROCK ]
interbedded limestone and chert with talus —
light gray and gray, medium bedded -
Photos 6, 7, 8, 9 40—
45—
50—
51.5 950.2 ]
ROCK FACE —
interbedded limestone and chert .
light gray and gray, medium to thick —
bedded ]
55—
Photos 3,4, 5 -
60—
S -
S —
= 62.5 939.2 :
2 CHERT OUTCROPS —
g medium to thick beds exposed in vegetated .
g gravel cover i 65
E Continued Next Page
§ The stratification lines represent the approximate boundary lines
ol between soil and rock types: in-situ, the transition may be gradual.
gl WATER LEVEL OBSERVATIONS, ft BORING STARTED
gf WL |¥ h 2 BORING COMPLETED
- v erraconx- FORENAN
g wi Logged __ SPB|JOB#  J7P0GO1)




eV,

LOG OF BORING NO. MC-18

)

Page 3 of 3
CLIENT
HNTB Measured Section
SITE PROJECT
McDONALD COUNTY, MISSOURI
SAMPLES TESTS
Q 6 £ fa] E
S DESCRIPTION e =] =lE e
g € | >| r - == Eh
I I |®[ W $lzo |xifi|Z zZ>
o E lojl@ |w!ld F2 | e 2 Qi
:: 2 18]31e|3 |59 |s6|&y]| 2E
o o |S|lzlcle|sa|20|6d| S
CHERT QUTCROPS —
medium to thick beds exposed in vegetated .
gravel cover —
70—
75—
785 GRAVEL STREAM BED 9232
BOTTOM OF MEASURED SECTION AT
78.5 FEET
Photos 1 and 2 show cliff exposure at
MC-18 and MC-20.
8
S
8
=
8
] i
'3
=
%. The stratification fines represent the approximate boundary lines
‘5 between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED
g WL X h 2 BORING COMPLETED
g| Wi [T Y err acon RIG FOREMAN
el Wi Logged SPB|JOB#  J7P0601
=3


































~
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 737+00, 120 Feet left of centerline SAMPLES TESTS
©
2 o} £ o8 8
S DESCRIPTION |2 > o Z 5 | oy 3
I £ |9 uw Slzw |cw| 2 Z> 2
% E v Q@ lw|Q vz |lue |2 O Q
& 5181320858 &s| 28 5
o |Approx. Surface Flev.: 1052.5 ft B 18|z |2 |20|cd| 56 5]
A SILTY GRAVEL —IGM| 1 |AS
| -3< 5 light grayish brown, dry 1050.5 .
°\C- GRAVEL, with sand, with clay seams —GP| 2 |AS
) % light reddish brown and light gray, dry TJGC
c pa—
4295 1047.5| 5
“[ GRAVEL, with sand, with clay seams —-GP| 3 |AS
; reddish brown and light gray, dry to moist ~GC
OC 2 ]
(4 =
77 -
" IGP[ 4 [AS
A _GC
n[ 7 ___:
o A2 —
47, =
3 15—
K87 —GP| 5 |AS
u[ ¢ : GC
o ]
x =
N .
% ]
acé 20—_'-
3,',[4 21.5 7 1031.0 ]
4 CHERT++ - |RUN|DB[100% RQD
a8 siratified, trace limestone seams, light gray —_] 1 64%
: 4 and gray, thin bedded, very fine grained, 3
A i slightly weathered to fresh, hard, solid .
A A 25":
a4 —
A A ]
a A —
A A .
gl a4 —
A a 30—]
M WAy -]
A A -
§ A A | — RUN|DB [100% RQD
% Continued Noxt Page
~] The siratification lines represent the approximate boundary lines
Er,: bstween sail and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft . BORING STARTED 10-16-02
WL ¥ 215 WD | DRY AB BORING COMPLETED 10-17-02
WL [¥ 2 1err ACON ke ~v.7ose[roreman W
% WL APPROVED CSK{JOB# J7P0601)
[5+]




Ed-a l

[ Y
LOG OF BORING NO. MC-21 Page 2 of 2
CLIENT l
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI l
SAMPLES TESTS
o
[L] 5' & QE_ § .
S DESCRIPTION |2 > | .| ®i% | 8z a
o = > | uj ~- ':_: E IJ_.G 5
I r [@|uw > | zo (el | Z - 3
3 5 (8128805525, |08 ‘il
<
& o |B|2(r|R|5%a 23|58 35 2
A 4 CHERT++ -] 2 46%
‘Z ‘?c stratified, trace limestone seams, light gray .
AA and gray, thin bedded, very fine grained, — l
A A slightly weathered to fresh, hard, solid 35—
A A -
. —
A A ]
. -
A A -
FaNs 40—
A A -
NN
A A — RUN|DB100% RQD
A A —_] 3 55%
A A — .
A A ]
FaNFL 45—
AN _
AL —
A A —]
A4 —
o A _
24 = |
VN 50—
a A ]
A - RUN|DBfi00% RQD l
A A ] 4 92%
A A ]
A A _]
A Al555 897.0/ 55— .
BOTTOM OF BORING AT 55.5 FEET
BACKFILLED WITH CUTTINGS 10/17/02
++ Classification estimated from core I
samples. Petrographic analysis may
reveal other rock types.
|
N
a
=
: |
&
&
: The stratification lines represent the approximate boundary lines
%_ between soff and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-16-02
g WL ¥ 215 wD [¥ DRY AB BORING COMPLETED 10-17-02 I
ul
g wL X ¥ er r acon RIG ATV, #103E |FOREMAN  JW
|
< APPROVED CSK|JOB#  J7P0601 .



[ B

LOG OF BORING NO. MC-21 Page 3 of 6
CLIENT -
_ HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI © |49, MISSOURI
SAMPLES TESTS
o) = c G
(=] - o oa
g DESCRIPTION |2 > o %|F | &z
o = | i g E = EE
I T |®| W > |z |rw|Z Z>
0. w2yl V2 | UE | =2 O
3 5213|8353 |58 5y g8
o o 18| z|Fr|e!lem|20|6d| 56
OVEAL BIZDEN
21.5 v 1031.0 _
CHERT++ RUNDB 00% RQD e
stratified, trace limestone seams, light gray 1 64% | 7
and gray, thin bedded, very fine grained, ' - -
7 slightly weathered to fresh, hal_'d, solid -
TELS ' ] '
—T s REED sPazacs Forrarsons ]
.Jl —
er, TR LS
l 25—
I
% .
:-ﬂq L -
z ]
8 30—
2 Continued Next Page
[5T]
: The stratification lines represent the approximate boundary lines
&) between soil and rock types: in-situ, the transition may be gradual.
§| WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-16-92
gl WL (¥ 215 wbD ¥ DRY AB BORING COMPLETED 10-17-02
g WL ¥ L7 E rr acon RIG ATV, #103E|[FOREMAN  Jw
HwiL APPROVED CSK|JOB#  J7P0601)




( ' —
LOG OF BORING NO. MC-21 Page 4 of 6
CLIENT .
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOUR! -49, MISSOURI l
SAMPLES TESTS
0 6‘ E_ ° o E .
g DESCRIPTION . |2 Xl el = ,I';_' T
T |6l E Slzo |e&|Z z9
o - w0 us] w- O [l g W = = (@] ]
& 523|880 |28 k| 2F
Q o |3{z|Ff|x| %= |26|{c58| 56
CHERT++ N
e stralified, trace limestone seams, light gray ] :
~» _ and gray, thin bedded, very fine grained, - F
TR LS lightly weathered to fresh, hard, solid -
/ L - “ :"

31.5 1021.0 '
CHERT++ RUN|DB {100% RQD ,
stratified, trace limestone seams, light gray 2 46% :
and gray, thin bedded, very fine grained, 1

| T slightly weathered to fresh, hard, solid l

cr, TR L3

| 35— ] l

-~ B k
o - eT TR LS
[a] F -
2 J ‘ f = '
2 40— -
§ LS Continued Next Page :
'_',I ‘The stratification lines represent the approximate boundary lines .
G| between soil and rack types: in-situ, the transition may be gradual, :
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-16-02
WL Y 215 wD ¥ DRY AB BORING COMPLETED 10-17-02 l
w N
g wL ¥ ¥ err acon RIG ATV, #103E |[FOREMAN = JW
i
gL APPROVED CSK|JOB#  J7P0601) l
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LOG OF BORING NO. MC-21

Page 50of 6

-

CLIENT
' HNTB

GEOLOGIC L.OG

SITE
McDONALD COUNTY, MISSOURI

PROJECT
1-49, MISSOURI

DESCRIPTION

SAMPLES TESTS

DEPFTH, fi.
USCS SYMBOL
NUMBER
TYPE
RECOVERY, in.
SPT-N
BLOWS /fi.
WATER
CONTENT, %
DRY UNIT WT
pcf
UNCONFINED
STRENGTH, psf

/ GRAPHIC LOG

J5™ CHERT++
stratified, trace limestone seams, light gray
< and gray, thin bedded, very fine grained,

slightly weathered to fresh, hard, solid

415

CHERT++

stratified, trace limestone seams, light gray

er and gray, thin bedded, very fine grained,
f LS slightly weathered to fresh, hard, solid

cT: T LS

C"; T LS

Continued Next Page

RUNDB00% RQD |
3 5%

50—

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

WATER LEVEL OBSERVATIONS, ft

WL ¥ 215 WD |¥ DRY AB

BOREHOLE 89 MC-21.GFJ TERRACCN.GDT 12/5/03

b

BORING STARTED

10-16-02

BORING COMPLETED

10-17-02

-l : Tlerracon s reman

APPROVED CSK|JOB#

J7P0601,




70
r ™
LOG OF BORING NO. MC-21 bage 6 of 6
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o a g . ~na
2 DESCRIPTION Nk > L 3 e
8] E x|z W = |5 L
I T |@| W Z|zojxii|3 Z>
o = nn|lao |y O 2 (WwEe Qi
& 18| 3|s| 882|532 s | SE
< o |5tz |f|le|asm|30|B8| 55
CHERT++
T stratified, trace limestone seams, light gray

{ oy and gray, thin bedded, very fine grained,
’s slightly weathered to fresh, hard, sclid

TRL —
51.5 1001.0
L CHERT++ RUNIDB{100% RQD
stratified, trace limestone seams, light gray 4 92%

and gray, thin bedded, very fine grained,
slightly weathered to fresh, hard, solid

1 ]

c-r; TA LS

l ]

55—

55.5 ‘ 997.0
g
=
8
g ;
Q)
g
&
: The stratification lines represent the approximate boundary lines
%_ between soil and rock types: in-sity, the transition may be gradual.
‘;;I WATER LEVEL OBSERVATIONS, ft . BORING STARTED 10-16-02
gy WL ¥ 215 WD [¥ DRY AB BORING COMPLETED 10-17-02
w
g‘ WL (X v Err acnn RIG ATV, #103E | FOREMAN Jw
w -
o APPROVED CSK|JOB#  J7P0601)
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o ¥

LOG OF BORING NO. MC-28

¥ 27.5 WD |¥ DRY AB

Y

BORING COMPLETED

11-13-02

Page10of2
CLIENT
' HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 747+00, 100 Feet right of centerline SAMPLES TESTS
o
@ 2 £ N 5
S DESCRIPTION 0 > .| ®|%¥ | Bz B
= o = [y = 1=
© = > | L =~ rd E LL "3 =)
I T | @ W > | zw jxi | £ zZ> 3
E |lo|2|(w!d |72 |us|2 Qil ©
3 REHEFIEIEEE A
& |Approx. Surface Elev.: 1080.5 ft b [5lz|rk|lel|sal|20|cd| Sa &
':‘éo\ GRAVEL AND COBBLES, with sand and —GP| 1 |AS
b < clay .
f’\,D\_ 2 dark brown and white, dry 10785
o0\ GRAVEL, with clay, with chert seams —|GP| 2 |AS
D o white and light reddish brown, dry -
O :
ngls 10755 -
CLAYEY GRAVEL, scattered chert “Jacl 3 [As
seams ]
white and reddish brown, moaist -
e T Y
2413 1067.5] ]
‘é} SANDY GRAVEL, with clay, with chert —GP| 5 |AS
y 2 g seams _
OO?C light brown, moist to wet 15—
o D°< —
oobc -
00"( 7
o D ]
Gz 1060.5| oo ]
Y BROKEN CHERT, with clay seams, -IGP| 6 |AS
0 (3% abundant chert seams and beds .
OODC light brown and white, moist —
o -
o D —
0 c L7 4 —
0 (07 6P| 7 |AS
24 =
-0 ¥ 0525
n,128 : - RUNIDB [77%| RQD
o 2 A CHERT++ - 1 58%
8 ’?‘Qi stratified, trace limestone sefgms, light gray -
g and gray, thin bedded, very fine grained, 30
A A : ; — RUN|IDB100% RQD
]é, A A slightly weathered to fresh, hard, solid = 2 59%
8- 4 ,. -
E Continued Next Page
'_', The stratification lines represent the approximate boundary lines
&| betwsen soll and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-13-02
gl WL
W
of WL
g
8 WL

A4 1 rerr acon RIG ATV, #103E | FOREMAN JW

APPROVED SPB|JOB #

J7P0601)
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r Y
LOG OF BORING NO. MC-28 Page 20f2
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI I-49, MISSOURI
SAMPLES TESTS
o
(O] 6’ £ [ E é
g DESCRIPTION o | & 2 oe| X E 2z g
T < | 5|5 Sz |eflZ2 | 29 3
3 B|8Z (e8] ElEE2 | 88| §
& 8 |82 |F| 2 |5%= 23|88 35 B
,f\ A —{  |RUNDB[97%| RQD
A Azas - weathered and vuggy below 33.5 feet 1046.0 — 3 39%
BOTTOM OF BORING AT 34.5 FEET
BACKFILLED WITH CUTTINGS 11/13/02
++ Classification estimated from core
samples. Petrographic analysis may
reveal other rock types.
9
8
Z|
8 i
2
o
E The stratification lines represent the approximate boundary lines
F,'_ between soil and rock types: in-situ, the transition may be gradual,
§| WATER LEVEL OBSERVATIONS, ft ' BORING STARTED 11-13-02
gl WL [¥ 275 wD |Y DRY AB BCORING COMPLETED 11-13-02
o _
g‘ wL (I Y err acon RIG ATV, #103E | FOREMAN JW
LtH
S WL APPROVED SPB|JOB#  J7P0601




~
CLIENT f
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOUR! 1-49, MISSOURI
SAMPLES TESTS
0 8 £ . N
S DESCRIPTION g N A P
o L > | u - '-‘__v E i 5
I £ |®| W > | ze |xid|Z Z>
Elal2iw|Q| 2 |Us|3 Qi
S 51813183 |50|55|5y| S8
< o:ztz-wﬁ'?oogz'ﬁ
25—
OVERBVLDEN -
LS GLAvEL 7
27.5~ 7 1053.0
IBscl”  CHERT++ ARUNDB{77%| RQD
pes stratified, trace limestone seams, light gray 1 58%
and gray, thin bedded, very fine grained, I :
R slightly weathered to fresh, hard, solid
CToet8~ TANTEALREDDED n
g g Y REED SPRINGS FormArEes]
é B cr . -
z i
8 30 1050.5 30
E Continued Next Pa'ge
E The stratification lines represent the approximate boundary lines
& between soil and rock types: in-situ, the transition may be gradual. . ]
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-13-02
gl WL |¥ 275 wD |¥ DRY AB BORING COMPLETED 11-13-02,
uw 1
of wL [T ¥ Er r acun RIG ATV, #103E|FOREMAN  JW
gLWL 1 _ APPROVED SPB|JOB#  J7P0601,




LIV J
1
[ LOG OF BORING NO. MC-28 pae  of &
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI i-49, MISSOURI
SAMPLES
o 3 £ o &
9 DESCRIPTION M 2| o] BE |8z
O £ 1> w ~ ZlE i
T £ |®| w > | zo feli|Z zZ>
i Elo 8| wrd | 53 |uE Qi
= B (23S 8 (k8 |58k SF
2] o |5z ||| &3|33|88 35 -
CHERT++ RUNIDB [100% RQD ’
stratified, trace limestone seams, light gray 2 58%
and gray, thin bedded, very fine grained, 7
e slightly weathered to fresh, hard, solid
—\'-\ L -
_’“::] i
32 . 1048.5
CHERT++ RUN 87%( RQD
i stratified, trace limestone seams, light gray 39%
3 | €7 and gray, thin bedded, very fine grained, ]
e slightly weathered to fresh, hard, solid
H\L " - weathered and vuggy below 33.5 feet 7
Ls aplss‘a/u-!-'oq - Smog./(, fﬂu-je-a _
cTr
34.5 1046.0 »
8
z ;
2
x
E The stratification lines represent the approximate boundary lines
&| between soil and rock types: in-sity, the transition may be gradual,
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-13-02
WL (¥ 275 WD [¥ DRY AB BORING COMPLETED 11-13-02
o WL ¥ v erracnn RIG ATV, #103E |[FOREMAN  JW
g WL APPROVED SPB|JOB#  J7P0601
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LOG OF BORING NO. MC-64

Page1of3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI I-49, MISSOURI
Boring Location: 788+00, 120 Feet left of centerline SAMPLES TESTS
©
o 6' £ QE S
e DESCRIPTION |2 1 ool F|E | 22| s
Q € 15| x i - ElE b s
T r |[@|uWw 2| ze |cu|Z zZ> 2
a E |lo|lo|lwld] "2 |wuel> G o
% S 18|3(&|8 |50 |58 kx| 8| 2
& |Approx. Surface Elev.: 11174 ft 6 |5|z|F|x|w@|20|c58] Sa o
SILT, trace gravel and sand, with clay —ML| 1 |AS
seams ]
light reddish brown, dry -
111)5 112.4| . 7
7 SANDY LEAN CLAY, with gravel T 3cL| 2 [Aas
% reddish brown, moist 7]
% 10 11074 10 1
B‘E\u- SILTY GRAVEL AND SAND —GP| 3 [AS
j'o i\ light reddish brown, dry TIGM| .
L Q (] —
;oﬁ'f .
Xe (] s _
o (N —GP[ 4 [AS].
Al —aM
o ([¥ i
(=} )< —
QI -
il 20—
i _JGP| 5 |AS
4] GM
o (]
o [ ]
Qi _
° (Y -
< | D —
125 1062.4 25
CLAYEY GRAVEL, with chert seams and —GC| 6 |AS
beds : —
white and reddish brown, moist T
8 =
= 0I6e[ 7 [AS
3 -
=z .
5 % ‘ —
2 Continued Next Page
E The stratification lines represent the approximate boundary lines
&] between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-23-02
g WL |¥ DRY wD |¥ DRY AB BORING COMPLETED 10-25-02
WL [TDry2ahr AB|Y Err acon RIG ATV, #103E|FOREMAN  Jw
SlwL APPROVED SPB|JOB#  J7P0601
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r
LOG OF BORING NO. MC-64 Page 2 of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSQURI 1-49, MISSOURI
SAMPLES TESTS
©
o 3 £ . N 5
2 DESCRIPTION |2 > o BE 82| o
) € |5 | x & ~| Bl | &G 5
I r |9 W > | zw (| £ Z> 2
o = w| @ | wi O = |WE |2 Ol O
% G (832|250 |58 &y ¥ g
Q o |S|ziklx |8 |20]88| 35 o
CLAYEY GRAVEL., with chert seams and — ‘
beds ]
white and reddish brown, moist —
¥ ecl s [AS
0Ge o [as
,ziétas 1074.4 ]
4 CHERT++ —  RUNIDBI00% RQD
AA a stratified, abundant limestone seams, light - 1 43%
A 4 gray and gray, thin to medium bedded, 45—
> Aﬂ very fine to fine grained, slightly weathered —
to fresh, hard, solid —
AN _]
A A —
& A — RUN|DB[85%| RQD
AL . 2 21%
A A 50—
A A _
A A -]
. _
A A -]
A D
A A — RUN|DB [100% RQD
A D 55— 3 25%
A A —
AN _
AA .
A A ]
AA _]
A A ]
A A 60—
A A .
§ A A _]
N LA —  |RUN/DB[99%| RQD
af & 4 7 4 15%
Zla A [ -
of A A 65—
5 Continued Next ngre
E The stratification lines represent the approximate boundary lines
& between sail and rock types: in-situ, the transition may be gradual.
gl WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-23-02
g} WL |¥ prY WD (¥ DRY AB BORING COMPLETED 10-25-02
w
AWL [ YDry24hr ABJY erracon RIG ATV, #103E | FOREMAN  Jw
E WL APPROVED SPB|JOB#  J7P0601




{4

WL [¥ DRY wD |¥ DRY AB BORING COMPLETED 10-25-02

M Tlerracon B s e o

1
LOG OF BORING NO. MC-64 Page 3of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI I-49, MISSOURI
SAMPLES TESTS
©
o 8 £ QE _:::;
2 DESCRIPTION e vl e B|E |32] @
I S EA R >l zw W | £ Zz=
| DO | e WE |2 ol o
3 AEIEIEIE A ERE A
& a 18|12 |F|2|%a|2c|68]| 5B @
a8 4 CHERT++ —
a AA stratified, abundant limestone seams, light —
/f‘ gray and gray, thin to medium bedded, —
A‘i very fine to fine grained, slightly weathered —]
to fresh, hard, solid
AL — RUN| DB 100% RQD
A A 70— 5 22%
A A ]
a A _]
a A ]
A A —]
A A -
A4 —
A AlT5 1042.4 75
BOTTOM OF BORING AT 75 FEET
BACKFILLED WITH CUTTINGS ON
10/25/02
++ Classification estimated from core
samples. Petrographic analysis may
reveal other rock types.
q
8
8 j
]
i
: The stratification lines reprasent the approximate boundary lines
?5_. betwsen soll and rock types: in-situ, the transition may be gradual. .
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-23-02
4
W
2
&
8

WL APPROVED SPB|JOB#  J7P0601
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[

LOG OF BORING NO. MC-64 Paga 5ot 8
CLIENT
HNTB GEOLOGIC LOG
SIiTE ' PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSCURI
. SAMPLES TESTS
2 . g 5
Q = ° 0Oa
9 DESCRIPTION 2 = | X|E |8z
5 T |94 2| Z2 | g = gz
3 AHEHHEHEEIE IR
Q c |[Slz|r|x]%a 23|88 35
OVERBADEN - =
43 1074.4
I CHERT++ RUNIDB 100% RQD
< stratified, abundant limestone seams, light 1 43%
| |7 gray and gray, thin to medium bedded, ]
— very fine to fine grained, slightly weathered
to fresh, hard, solid I
| __IL%
er —]
[ ey REED Spazrcs Fommarzon a5
cTr 7
er - i “ ‘
Ls —]
| e —
- —
et .
48 jer 1069.4
< CHERT++ RUN| DB [85%| RQD
stratified, abundant limestone seams, light ] 2 21%
gray and gray, thin to medium bedded,
o very fine to fine grained, slightly weathered
2 €7%o fresh, hard, solid .
5 __ _
' ;
(3] . . 50—
é Ls Continued Next Page
:1 The stratification lines represent the approximate boundary lines
&f between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-23-02
g} WL |¥ DRY wD |¥ DRY AB __ 1BORING COMPLETED 10-25-02
J WL ¥ by240r ABIY Err acon RIG ATV, #103E | FOREMAN  JW
slwL APPROVED SPB|JOB#  J7P0601)
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LOG OF BORING NO. MC-64 Page 6 of 8

CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT

McDONALD COUNTY, MISSOURI , 1-49, MISSOURI
SAMPLES TESTS

DESCRIPTION

GRAPHIC LOG
DEPTH, ft.
USCS SYMBOL
NUMBER
RECOVERY, in.
SPT-N
BLOWS / ft.
WATER
CONTENT, %
DRY UNIT WT
pef
UNCONFINED
STRENGTH, psf

TYPE

Ls CHERT++

4 7 stratified, abundant limestone seams, light .

L: gray and gray, thin to medium bedded, -
very fine to fine grained, slightly weathered '

— to fresh, hard, solid =

\

S
~L|er -

Demaged
v ASTE 4 1063.9
e &7 CHERT++ RUNIDB 100% RQD
vs Stratified, abundant limestone seams, light 3 25%
gray and gray, thin to medium bedded,
L er veryfine to fine grained, slightly weathered
to fresh, hard, solid I

Ls 55— I

c7r —

cT —

— LS —

cT
ts

T+ -

s

Ls =

- 7 -
1] <7 , o

60— ' ’
L3 Continued Next Paﬂe

The stratification lines represent the approximate boundary lines
between soll and rock types: in-situ, the transition may be gradual,

WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-23-02
WL ¥ pRY wD |¥ DRY AB BORING COMPLETED 10-25-02

WL T Dry24hr ABJY -Irerracon RIG ATV, #103E|FOREMAN  JW

Wi APPROVED SPB|JOB#  J7P0601)

BOREHOLE 99 MC-84.GPJ TERRACON.GDT 12/5/03
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LOG OF BORING NO. MC-64 Paga 7 of8
CLIENT
HNTB , GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI [-49, MISSOURI
SAMPLES TESTS
L] 6' £ [ u‘é.
9 DESCRIPTION e X e % s | g;
Q g€ | 5| @ ] = ElE Lt '
T £ | @] w > |z |ew| = Z> .
o E |loej@fw]| © r2 | = = O
& 5123 (e|9|ES |88 ky! 2K
L] o [S|Z|fje|{wva |Z0|0a|] So
s CHERT++
stratified, abundant limestone seams, light
gray and gray, thin to medium bedded, ]
"i;""very fine to fine grained, slightly weathered
fo fresh, hard, solid ]
- T —_ T ]
eT w/es ~ boraden el recomended —
L : u/c../c.h’cl Tfomme crysd-is
6‘ 5 1054.9
CHERT++ RUN|DB |99%| RQD
/ stratified, abundant limestone seams, light 4 15%
€T gray and gray, thin to medium bedded, 7
_ very fine to fine grained, slightly weathered
e+ tofresh, hard, solid 1
L1 ¢t%
] eT ] -
T ) L
cr
65—
A]es
cv - Afgl/y ;:QE/UILGQ —
]cr _
Ls
e o
er~ ’ni’ (/y ﬂ&p‘lw'e-é |
ol .. CF
[~ ~|68.5 1048.9
| L£ CHERT++ RUN, DB 100% RQD
o _ stratified, abundant limestone seams, light | 5 22% o
g e7; gray and gray, thin to medium bedded, :
i very fine to fine grained, slightly weathered
3 " to fresh, hard, solid ]
§ cr A‘,[// g‘-ojﬂ'"-z i 70
2 eT Continued Next Page
ol
'_', The stratification lines represent the approximate boundary lines
&| between soil and rock types: in-situ, the transition may be gradual. ]
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-23-02
3;' WL |¥ DRY wD |'X DRY AB BORING COMPLETED 10-25-02
L
gf wL Y Dry24 hr AB|¥ Err acnn RIG ATV, #103E | FOREMAN Jw
g wL APPROVED SPB{JOB#  J7P0601/
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[ LOG OF BORING NO. MC-64 bage 8 of &
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o B3 £ o ol
g DESCRIPTION g1 > | 5 T
Q R = Ti ~ z '5 Lo
T T T Z|lzelewls ZZ
o, = %) m w Q ' g L = Qi
5 B 8|38 8|59 k8|ky SK
o o |[S|z|Flx|asa |20|88] 55
_s CHERT++
stratified, abundant limestone seams, light
| __| =7 gray and gray, thin to medium bedded, 1
—E £3  very fine to fine grained, siightly weathered
tx  f{ofresh, hard, solid I
L
LY —
s def
tsf 4 ler ]
L3
Ls o
CT - Z.J'Jlé ’co-r.‘[urcj ]
cTr
> LS -
er
[
75 1042.4 75
g
8
B
§ !
4
&
: The stratification lines represent the approximate boundary lines
&| between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft _ "~ | BORING STARTED 10-23-02
8] WL ¥ DRY wD |¥ DRY AB - BORING COMPLETED 10-25-02
)WL L Dry24hr AB Y err acon RIG ATV, #103E |[FOREMAN  JwW
glwL APPROVED SPB|JOB#  J7P0601
















LOG OF BORING NO. MC-82

wL X A4

Tlerracon

RIG CME-75, #219 | FOREMAN DB

Page10of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 804+00, Centerline SAMPLES TESTS
©
Q o) £ o & 5
9 DESCRIPTION g | o] ®|E |8z a
0 € |S| G|_S| .2t | to 5
I L {9 > | zw |xw| £ zZ3 Q
o w0\ w| B 2 |WE |2 O o
2 B 18|12 |E|Q |50 |558|xy| 2E| 3
& |Approx. Surface Elev.: 1107.6 ft a8 |8|Z2i|F|z|oa|20|6a| 5o &
1‘6} SANDY GRAVEL, trace clay —{GP| 1 |AS
) &S light brown to reddish brown, dry _
Qg —]
k] 1104.6 —
GRAVELLY FAT CLAY, with sand —|CH
light brown to reddish brown, maist .
SIch| 2 [AS
7 __1100.6 .
FAT CLAY, with gravel, trace sand —
reddish brown, moist 7
°JCH| 3 [AS
YIch[ 4 |AS
2Ich[ 5 |AS
ICH[ 6 [AS
g -
: O TEH 7 [AS
o _
Y/ f -
2 Continued Next Page
W
"1 The stratification lines represent the approximate boundary lines
&) between soll and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-1702
st WL (¥ DRY wD X DRY AB BORING COMPLETED 10-17-02
)
2
&
)

APPROVED DP | JOB #

J7P0601




oV

[ — '
CLIENT '
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI [-49, MISSOURI '
SAMPLES TESTS
©
o a £ ] 5 l
S DESCRIPTION e | o] 2E | 8: 3
Q = > | w -~ ':__F E EG 5
x T |9 W 2|z |el|Z Zz> 3
a el S w|B|52 |82 | 8F o
& G 18|31¢( 8|50 |58|%s| 28] 2
< c [Siz|F|e|sd|28|88| 35 o
] 10745 _
GRAVELLY FAT CLAY, with sand —
light brown, moist ] I
¥IcH[ 8 [As
7.4 1070.2 _E
I LIMESTONE++ ] RUN[{DB |95%| RQD
I stratified, with chert seams and inclusions, - 1 13%
I gray, thin to medium bedded, fine grained, _
slightly weathered, hard, soiid T RUNDBI97% RGD I
[ . 2 80%
T ]
| —
i - |
I -
% T RUN|DEf00% RGD
I - |2 7% I
] —
] I — RUNIDB [92% RQD
I - 4 63% I
[ 3
55 \t)
i — RUN| DB 100% RQD .
I . 5 82%
I . I
- 80 I RUN/DBi66% RQGD
g _ 6 5%
1 &2 1045.6 -
: =
Z|
3 ! 65 7] l
% Continued Next Page
<] The stratification fines represent the approximate boundary lines
%) between soll and rock types: in-situ, the transition may be gradual. '
{E WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-17-02
gl WL |¥ DRY WD (X DRY AB BORING COMPLETED 10-17-02
o WL [T ¥ Err acon RIG CME-75, #219 |FOREMAN DB I
SL WL APPROVED DP|JOB#  J7P0601
8 . l
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,
LOG OF BORING NO. MC-82 Page 3 of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o
o ] £ o2 8
g DESCRIPTION Q > | o] % g |2y n
3 € 15| @ i = Ele i s
T £ {9 W > zw |x = Z5 2
T Ela|2|w|8|72|u ElS | 8& O
é a |3 |%i & 9= 6 E‘s % .”E _§_
5] a |3z |F|le|wa|20|aR| 55 ]
! | LIMESTONE++ — RUN|DB [100% RQD
I stratified, abundant chert seams and — 7 87%
| inclusions, gray and dark gray, medium -
T bedded, fine grained, slightly weathered, ]
| hard to very hard, solid —
I -
70
| — RUN|DB [95%| RQD
. - 8 73%
| -
| | —
| _
[ 75 -
C 5 RUNIDBI00% RQD
_ 9 B1%
1 I ]
| —
78.6 1029.0 _
BOTTOM OF BORING AT 78,6 FEET
BACKFILLED WITH CUTTINGS 10/17/02
++ Classification estimated from core
samples. Petrographic analysis may
reveal other rock types.
g
B
§ i
=
&
'; The stratification lines represent the approximate boundary lines
&,: betwesn soil and rock types: in-situ, the transition may be gradual,
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-17-02
%] WL ¥ DRY wbD [¥ DRY AB BORING COMPLETED 10-17-02
% wL X LA Err acnn RIG CME-75, #219 | FOREMAN DB
gl WL APPROVED DP|JOB#  J7P0601




{ Bk

k]

BOREHCOLE 93 MC-82.GPJ TERRAGON.GDT 12/5/03

r -
LLOG OF BORING NO. MC-82 Page 4 of &
CLIENT }
HNTB GEOLOGIC LOG
SITE . PROJECT
McDONALD COUNTY, MISSOURI I1-49, MISSOURI
‘ SAMPLES TESTS
o) = c B
Q = oo
9 DESCRIPTION 2 > a ® | D
T £ |9 W > | z@ |zxw |3 Zz
= |l lul O S |WE O b
: 5832|868 |58|2s| 28
o g |3|z|F|le2|&2l20 |88 5%
Mo teg —
No o ";{' Fo ;’J _5“,»;-/“; "}z _,,. ]
35— )
37.4 1070.2
LIMESTONE++ — RUNIDB [95%| RQD
_ stratified, with chert seams and inclusions, 1 13%
gray, thin to medium bedded, fine grained, —
slightly weathered, hard, solid
40 ' 10678] 4,
Continued Next Page
The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-17-02§
WL [¥ DRY WD {¥ DRY AB BORING COMPLETED 10-17-02
wL (X A Err acun RIG CME-75, #219 | FOREMAN DB
WL . APPROVED DP|JOB# J7P0601,
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.
LOG OF BORING NO. MC-110 Page 1 of 2
CLIENT
HNTB
SITE . PROJECT
McDONALD COUNTY, MISSQURI 1-49, MISSOURI
Boring Location: 824+88, 115 Feet left of centerline SAMPLES TESTS
o
O - o [m =3 -9
S DESCRIPTION | g > L flE (2] @
Q € 15| & = Bk T S
I T |9 w > |z lxe@| 2 Z= Q
Y E || 8 |w| 8| V2 iue|> Qi ©
: HEEIEIE N I
© |Approx. Surface Elev.: 1163.7 ft o |3|z|F| 2| %8 |23 ({58 55 o
/11 LEAN CLAY 116271 —CL] 1 [AS
% I \light brown and brown, dry / TeLl 2 1AS
/ LEAN CLAY, trace gravel —
/ reddish brown, dry ' ]
,/4 11597]
7 LEAN CLAY, scattered to with gravel —~{CL| 3 [AS
% light reddish brown, dry 5
Z 10—
é 15—
/ E
///f 19 1144.7 -
S CHERT#++ — HS
s s stratified, with limestone seams, light gray 20—
A 4 and gray, medium bedded, very fine -
‘i‘ﬁ Ad grqined, slightly weathered to fresh, hard, ]
s SOl —| [RUNDB100% RQD
A 2 4 |1 92%
a8 T [RUNDB[97%] RQD
A4 25— o} RQ
A A 4 |2 88%
A A —
A A ]
A A _
| =
= N RUN| DB [l00% RQD
0,
:‘.51 A A 3 85%
zla A
o
& Continued Next Page
§ The siratification lines represent the approximate boundary lines
©] between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-5-03
ol WL [¥ pRY wD ¥ DRY AB BORING COMPLETED 5-6-03
o WL [ DRY 24 hr AB[¥ Err acon RIG ATV, #103E |[FOREMAN  JW
Hwe APPROVED BKM|JOB#  J7P0601)]
@
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r
LOG OF BORING NO. MC-110 Page 2of 2
CLIENT
HNTB
SITE PRQJECT
McDONALD COUNTY, MISSOURI 1-49, MISSQURI
SAMPLES TESTS
:E
o) 3 £ - od R
S DESCRIPTION .| g > & o E 2z 2
O = > o L - Zzi= L ¢n =
T T w w > ZzWN o w Z z= 8
z Elelg w85 |kg2 |88 ¢
o &8:“‘m'€9<0m~529—: 2
0] o |S|z|f|lx|vm 2088 56 @
o5 CHERT++
AA A/_‘ stratified, with limestone seams, light gray
and gray, medium bedded, very fine o
AA Aa grained, slightly weathered to fresh, hard, RLiN DB 100% I;g;g
AA solid
A A
oA
A A
A A
A A RUN|DB100% RQD
A A 5 88%
.
AA
.
A A
of RUN|DB 0% RQD
A o 6 B6%
A A
.
AA
A A
el RUN!DB [100% RQD
4 4 7 95%
A A
a4
A A
A A
A A
‘f‘f RUNIDE [100% RQD
0,
A 2 B 85%
AA
.
A A
A BOTTOM OF BORING AT 64.3 FEET
faAgal ' 0
. BACKFILLED WITH CUTTINGS 05/06/03 RLQ'N DB1100% %%%
gla &
§' & 4 ++ Classification estimated from core
e s samples. Pefrographic analysis may
SI & 4 reveal other rock types.
z]s slea3 1099.4
3
i
zl| The stratification lines represent the approximate boundary lines
9] between sail and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-5-03
gl WL |¥ DRY wD |X DRY AB BORING COMPLETED 5-6-03
gl WL T DRY 24 hr AB ¥ erracon RIG ATV, #103E |[FOREMAN  Jw
g{wL APPROVED BKM|JOB#  J7P0601)
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2 ™)
LOG OF BORING NO. MC-110 Page 3of 7
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
v 6 £ o o E’.
9 DESCRIPTION g N I O i
S AN i ~| EBlE i
T r |9 W > | zw || Z Z=
o = o|la |y & 2 fuE |2 Qig
& T (8(3|8| 3|52 |58|5s]| OF
] O [D9]|Z)F| | om |ZTO0|6&| S50
OVELZRZued £
22.3 1141.4
cr CHERT+t —|  |RUNMDB{100% RQD
- stratified, with limestone seams, light gray 1 92%
er and gray, medium bedded, very fine _
| I grained, slightly weathered to fresh, hard, =
cr solid |
Ls BEED SPAINGS Fosmiarcon ]
264 1139.4
CHERT++ . — RUN|DB|97%) RQD
stratified, with limestone seams, light gray 2 88%
| €7 and gray, medium bedded, very fine 25—
grained, slightly weathered to fresh, hard,
solid
Ls I
cT 7
eyl LS Lonelesions
£ B}
L —2 2
] — iy~ éll’lllliji'-ﬂ ]
g tee T Talpda 2Pl
§I 29.3 1134.4
5 _ ] RUNIDB [|00% RQD
= er 3 85%
8 g::'-l'.'! Ine/y]},,s 30—
E Continued Next Pag_;e
El The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-5-03
zl WL [¥ pRY wD |¥ DRY AB BORING COMPLETED 5-6-03
& WL T DRY 24 hr AB[¥ Err acon RIG ATV, #103E|FOREMAN  JW
s we APPROVED BKM|JOB#  J7P0601]
@
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[

Page 4 of 7

.

LOG OF BORING NO. MC-110
CLIENT )
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
© 3 g . ~ &
9 DESCRIPTION |2 X e = S |ur
Q ¥ x| w ~ = Lo
I T |{¥| W > | ze |xw|3 zZ=
. = w m w O 12 | We QQ
: R IR R
<] & |3|Z2|F|le | ®8 |30 |ad] S«
CHERT++
cr stratified, with limestone seams, light gray |
} and gray, medium bedded, very fine
grained, slightly weathered to fresh, hard,
solid ]
[ —
cr
Le -~ 4:714, Loilsc 0
=3
LS - Z:,[(r ll..r.jwfe-a ]
| —
34.3 1129.4
e~ CHERT++ - RUNIDB 100% RQD
stratified, with limestone seams, light gray 4 56%
—— . s and gray, medium bedded, very fine 35—
5 grained, slightly weathered to fresh, hard,
solid a
e -
9 393 1124.4
’é - RUN|DB [100% RQD
z s 5 B88%
O er
2 i . 40—
4 er Continued Next Page
]
;I The stratification lines represent the approximate boundary fines
@l between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-5-03

=

¥ DRY wD [¥ DRY AB

Y DRY 24 hr AB | ¥

BOREHOLE 99 MC-110
2=
=t e

BORING COMPLETED

5-6-03

Nerracon 2eres

APPRCVED BKM|JOB#

J7P0601)
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[
LOG OF BORING NO. MC-110 Page 5 of 7
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 149, MISSOURI
SAMPLES TESTS
o = o 5
Q = o na
S DESCRIPTION 3 | ®|E | LF
o = | 5| & S| Bl 6
I r || w > | zwv |l | 2 zZz
T = wlolyld 2 (wE |2 QW
& 53|33 50158 %5 2F
5] o |5z |F|d(%=2 28|58 55
CHERT++
stratified, with limestone seams, light gray
¢7 and gray, medium bedded, very fine 7 -
i grained, slightly weathered to fresh, hard, .
solid = ‘
N —
L —
Ls ™
L C T —
44.3 1119.4
CHERT++ -] RUN|DB[100% RQD
o+ Stratified, with limestone seams, light gray 6 86%
and gray, medium bedded, very fine 45— ‘
B grained, slightly weathered to fresh, hard,
. solid
..'.:: Ls-rnc-/u;h-.; ]
e ]
‘!_:7 Lg - .Z:as-/ull’o-\.t o]
cr
2 / - et bt
o 49.3; 1114.4 i
g — RUN{DB 100% RQD
z 7 95%
Q
5 B . 50—
x Continued Next Pajge
E The stratification lines represent the approximate boundary lines
g. between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-5-03
gl WL |¥ DRY wD [X DRY AB BORING COMPLETED 5-6-03
% WL X DRY 24 hr AB ¥ err acon RIG ATV, #103E | FOREMAN Jw
§ WL ' APPROVED BKM |JOB# J?POSOU
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1
[ LOG OF BORING NO. MC-110 Page 6 of 7
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSCURI 1-49, MISSOURI
SAMPLES TESTS
_ : B
@ @] £ o oo
9 DESCRIPTION L e - E 2T
O Sla B |9 2a|ca|2 | 22
a F |leo| 2| w]O| 2 |WE O v
% G (B3¢ 8|2 |28y 28
% 8 |D| Z|F|x|wn|2C|cd| On
CHERT++ ‘ : :
stratified, with limestone seams, light gray ] : .
and gray, medium bedded, very fine
L €T grained, slightly weathered to fresh, hard,
solid T
Ls
cr N
r —
543 1109.4
CHERT++ — RUN|DB [100% RQD
stratified, with limestone seams, light gray 8 B5% ;
and gray, medium bedded, very fine 55—
i grained, slightly weathered to fresh, hard,
. solid
| LS T isiens -
é‘_ [~ AI’ "// A!-:—/wt"nﬁ =]
e T p—
L L s -
L &7 —
P Ls
@ " —
v’fl 59.3 1104.4
§| — RUN|BB[100% RQD
; q,
§ er 9 100%
T, . 60—
& ~ Continued Next Page
E The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be graduai.
;6 WATER LEVEL OBSERVATIONS, ft _ BORING STARTED 5-5-03
gl WL [¥ DRY wD | ¥ DRY AB BORING COMPLETED 5-6-03
gl WL Y DRY 24 hr AB | ¥ erracon RIG ATV, #103E | FOREMAN JW
SwL APPROVED BKM|JOB#  J7P0601
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4 _ ™
LOG OF BORING NO. MC-110 Page 7 of 7
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI {-49, MISSOURI
SAMPLES TESTS
a 6’ £ ° Q‘g
S DESCRIPTION |2 > o = 5 | gz
2 € 15| x .S 515 | 86
T r |9 W > |z |xi|Z F43
g E ||l |w|© ] 2 |G| (=i
s REBEEEEIERE:
3 6 |S]z|f| 2|52 |2c|62| 5&
tS CHERT++
stratified, with limestone seams, light gray
¢ r and gray, medium bedded, very fine n
grained, slightly weathered to fresh, hard,
solid =
LS
cTr
csiLs- Zrclostons a
64.3 1099.4
8
3
2
§|
EI The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual. :
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-5-03
gl WL |¥ DRY wD |X DRY AB : . BORING COMPLETED 5-6-03
JWL [T DRy 24r AB ¥ Erracun RIG ATV, #103E |[FOREMAN  JW
gL APPROVED BKM|JOB# _ J7P0601)
m
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LOG OF BORING NO. MC-124 Page 1 of 2
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 837+00, 120 Feet left of centerline SAMPLES TESTS
o 5' £ o fa) ‘g
S DESCRIPTION |2 | Ll ®|E | ug
Q € 15| e & Z| EB|E i
T r |@| w > zolewd| Z Zz
o [ ST e r2 juE |2 Qi
& B3| 3|%|3 &S |58 x| 88
¢ |Approx. Surface Elev.: 1169.5 ft o |2|z|F|le |om |E0|aod| 5@
GRAVEL, abundant clay — 1 [AS
brown and reddish brown, dense _
5 1164.5 5 ]
FAT CLAY, abundant gravel, trace chert — 2 |AS
seams .
reddish brown, very stiff, moist ]
e I Y
/i is 1154.5] 4z
FAT CLAY, with gravel — 4 |AS
reddish brown, stiff, moist .
/ 18.5 1151.0 -
i | LIMESTONE++ — RUN: DB [99%| RQD
T stratified, scattered chert seams and 20— 1 88%
TT inclusions, light gray and white, medium —
T bedded, very fine grained, fresh, hard, solid .
I -
C =
' ]
| —
T | 25—_'
I —
| -
L —
g . RUN| DB [98%| RQD
8 _] 2 71%
< | 30—
il -
BT -
= ]
o I |
g =
zl Continued Next Page
E The stratification lines represent the approxirnate boundary iines
<3. between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
zl WL [¥ DRY wbD Y DRY AB : BORING COMPLETED 10-24-02
g Wi A2 err acnn RIG ATV, #103E |[FOREMAN  JW
E WL APPROVED SPB|JOB# J7P0601)
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LOG OF BORING NO. MC-124 Page 2 of 2
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o a £ . ol
S DESCRIPTION |2 | o] ®|5 |8z
Q £ |5 i Z ElE £5
T T (9| W >|zw |cw |2 ]
a = 2] g wl| @ "= llJ_J E = Qw
= B3| 3(¢| 8|89 |6z 2K
o 0 |2|Z2|F|lx |dB |30 08| Sw
I i LIMESTONE++ -
T stratified, scattered chert seams and _
J_l inclusions, light gray and white, medium —
[ bedded, very fine grained, fresh, hard, solid 35—
I -
{ —]
- =
l L ] RUN| DB 100% RQD
I — 3 80%
L1405 11200 40—
BOTTOM OF BORING AT 40.5 FEET
BACKFILLED WITH CUTTINGS 10/24/02
++ Classification estimated from core
samples. Petrographic analsysis may
reveal other rock types.
g
8
2
|
i
;I The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02

WL ¥ DRY wD ¥ DRY AB

BOREHOLE 99 MC-124 .Gl

F
2
r

wL X Y

_ Tlerracon e

BORING COMPLETED

10-24-02

FOREMAN Jw

APPRCVED SPB

JOB #

J7P0601
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LOG OF BORING NO. MC-124

\

Page2of 5
CLIENT [
HNTB GEOQLOGIC LOG 3
SITE PROJECT i
McDONALD COUNTY, MISSOUR! 1-49, MISSOURI :
SAMPLES TESTS !
. I
© D £ . ad
S DESCRIPTION - > o= - s | gz
3 £ [ > Ti} ~| E|E H
I T |9 W > | zw |zw | Z Z>
o = w|l oyl © 2 |wE |2 o
z 58131518 |50|58|k| 2
U] 6 |S|z|E|la|5a|30|cg| 58
15—
OVER BILDEN ’
18.5 1151.0 '
c 7 LIMESTONE++ RUN| DB |99%| RQD
§ T stratified, scattered chert seams and _ 1 88%
g £s inclusions, light gray and white, medium
5 bedded, very fine grained, fresh, hard, solid
8 . —
g LS REED SPRINGS For A1A Tion) 20
é, Ls Continued Next Page
=
zl The stratification lines represent the approximate boundary lines
2 between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
of WL [¥ DRY wD |¥ DRY AB BORING COMPLETED 10-24-02
g wi T Y CIrr AdCON [rc V.o [rorevan w
glwL APPROVED _ SPB

JOB # J7P0G01




)

f LOG OF BORING NO. MC-124 page 3 0f
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
@ 3 € . a%
9 DESCRIPTION 12 = | = : gz
) o = ] ~ = i
I T | 9| w > |z x| Z z>
o el D |yl &) T ituel>2 Qi
: 5183181855 |38 % B
<] o |3|lzik|iz| %8 |23|88| 8k
LIMESTONE++
L2 stratified, scattered chert seams and N
o inclusions, light gray and white, medium
Ls bedded, very fine grained, fresh, hard, solid
e
~-l.S O
e
: Ls -
L1 s
P —
cr
L Ls —_
cr
er
25—
cr
L= -
L3
/
- | s |
LS —
28.2 1141.3
LIMESTONE++ RUN| DB |98%| RQD
- L3 stratified, scattered chert seams and ] 2 71%
_ Inclusions, light gray and white, medium
©T bedded, very fine grained, fresh, hard, solid —
er
- e —
[
cT a0
Lx Continued Next Page T

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the fransition may be graduai.

BOREHOLE 99 #MC-124 GPJ TERRACON GDT 12/5/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
WL |¥ DRY wD [X DRY AB BORING COMPLETED 10-24-02
wL [T ¥ -Ire rr acan RIG ATV, #103E | FOREMAN  Jw
WL | APPROVED SPB|JOB#  J7P0601,
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g A
LOG OF BORING NO. MC-124 Page ot 5
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI |-49, MISSOURI
SAMPLES ' TESTS
Q2 R 61 ’E. o [} “g
3 DESCRIPTION | g 3 N s | 9 !
O = > [n 4 w -~ E E [ B -
I e o I >|zo |zw|E Z=
: AHEAEIEIEIEREE é
é i 3:5:8 £S Lo | x5 e N
@ a || 2 || |vm |[EO|62| Sa :
s LIMESTONE++ i |
stratified, scattered chert seams and a
i inclusions, light gray and white, medium B . ‘
Ls bedded, very fine grained, fresh, hard, solid B '
| e7 -
Ls -
- LS —
Ls ]
LS
cr =
Ls
R L8
35—
T
- g —
38.2 1131.3 7
LIMESTONE++ RUN|DB 100% RQD
B stratified, scattered chert seams and I 3 80%
a t5 inclusions, light gray and white, medium
-§—I—— or bedded, very fine grained, fresh, hard, solid -
=
(=} - pu—
% eTelS
g er ) 40—
El Y Continued Next Page
2| The stratification lines represent the approximate boundary lines
9 between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
2l WL [¥ pRY wD (¥ DRY AB BORING COMPLETED 10-24-02
JWL T Y err acan RIG ATV, #103E |FOREMAN  JW
2 APPROVED SPB[JOB#  J7P0601)




r Y
LOG OF BORING NO. MC-124 Page 5 of 5
CLIENT . l
HNTB GEOLOGIC LOG .
SITE PROJECT :
McDONALD COUNTY, MISSOURI 1-49, MISSOURI l .
SAMPLES TESTS
o 3 E . a k4 l
S DESCRIPTION | € 3l B B = | 2z :
O = [ > w ~ ZlE T
T r @ W > | zw |xi| £ Z>
0. [ 9] a g < T2 WE 2 Oig
< n Ol || O FO [ EZ ] > O
o i @2 |>x|w|ad|Lo0les] ZE l
o =} D|Z|Flx |o@o |20 ice)] Dw
Ly
40.5 $129.0 .
1
2
=
g 1
2
i
EI The stratification lines represent the approximate boundary lines
3 between sail and rock types: in-situ, the transition may be gradual,
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
gl WL (¥ DRY wpD ¥ DRY AB BORING COMPLETED 10-24-02 I
g WL [T ¥ E rr acnn RIG ATV, #103E | FOREMAN 4w
SwL APPROVED SPB|JOB#  J7P0601 l
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r Y
LOG OF BORING NO. MC-179 Page 1 of 2
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 905+67, 114 Feet right of centerline SAMPLES TESTS
0 3 = . N
2 DESCRIPTION g el BE | gz
Q = >l w -~ E E IE
I r |[@| w > |l zolxwl = Z>
o = w| | Qinyl o T2 (WEe] 2 (]
g 3183 |8|8|58|58|k| SE
O Approx. Surface Elev.. 1183.7 ft B |8|2|F|E|na|20|cd| S
1 CLAYEY GRAVEL 1e27t  —6C| 1 |AS
—\light brown, d Ve JCAl 2 1as
SANDY FAT CLAY, scattered gravel —
light brown to light reddish brown, dry ]
5
Ag.s 1154.2 -
SANDY FAT CLAY, with chert seams 19— CH| 3 |AS
light brown to light reddish brown, moist - ]
15—
20—
A 235 1140.2 -
a4 CHERT++ -
AA % stratified, abundant limestone seams, light s T TRUNDB|90%| RGD
gray and gray, thin bedded, very fine — 1 37Y%
A A / . — 0
A A grained, fresh, hard, solid 7
AA —]
o8 4 =]
gla o .
g2 4 —
Aa s — RUN|DB [100% RQD
a a - 2 45%
3 A A —
Z Continued Next Page
EI The stratification lines represent the approximate boundary lines
of between soil and rock types: in-situ, the fransition may be gradual.
ol WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-20-02
WL ¥ DRY wbD |¥ DRY AB BORING COMPLETED 12-20-02

BOREHOLE 99 MC

wL (¥
WL

~—=lerracon

RIG ATV, #103E

FOREMAN JW

APPROVED BKM

JOB#

J7P0601
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-
[ LOG OF BORING NO. MC-179 Page2of 2
CLIENT I
HNTB
SITE PROJECT
McDONALD COUNTY, MISSCURI 1-49, MISSOURI l
SAMPLES TESTS
o 2 € . oE l
3 DESCRIPTION 12 > | = s oz
o = > & Ti] ~ = L
T T |®| W > iz || 2 Z>
o = wl o8|yl d 2 W2 (s3]
& S 183 |%|8|kS|55(2s| 8¢
5] & |o|z|F|le|®a|20|88| 55
& CHERT++ -
&4 stratified, abundant limestone seams, light 7]
5 4 gray and gray, thin bedded, very fine = l
‘: ‘-2 grained, fresh, hard, solid 35—
A A .
A A -]
& A _
A A 7
A A _
A _40.2 1123.5( 40— l
BOTTOM OF BCRING AT 40.2 FEET
BACKFILLED WITH CUTTINGS 12/20/02 l
++ Classification estimated from core
samples. Petrographic analysis may
reveal other rack types. I
i
B
|
3
&
El The stratification lines represent the approximate boundary lines
@] between soil and rock types: in-situ, the transition may be gradual. .
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-20-02
gl WL \¥ pRry wD [X DRY AB BORING COMPLETED 12-20-02
fwL ¥ v Err acon RIG ATV, #103E |[FOREMAN  JW l
g wL | | APPROVED BKM |JOB#  J7P0601
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4 ™
LOG OF BORING NO. MC-179 Page3afs |
CLIENT
HNTB GEOLOGIC LOG
SITE PRCJECT
McDONALD COUNTY, MISSOURI I-49, MISSOURI
SAMPLES TESTS
O a £ . a8
S DESCRIPTION 12 | o] ®|E &z
2 £ (5| o 1 % 5{s | E5
I T | @i w >|lzo |eid] Z Z>
o = w2yl O = WE Oin
: Bg|3|S| 883|588y S8
O o |3|Z || 2| 52 |20|88| 35
OVERZBuADEN 7
24.5 1139.2
CHERT++ - RUNDB|90%| RQD .
stratified, abundant limestone seams, light 1 37%
gray and gray, thin bedded, very fine 25
€7 grained, fresh, hard, solid
R EED SPATots Fornmarsosd 1
P -
| erees - DA lLILR —
Ls —
] e
3 L
B& —
2 roer
g 30—
% S Continued Next Page
£ The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
Q WATER LEVEL CBSERVATIONS, ft BORING STARTED 12-20-02
2l WL |¥ DRy wD X DRY AB BORING COMPLETED 12-20-02
g| WL ¥ ¥ er r acon RIG ATV, #103E[FOREMAN  JwW
g wL APPROVED BKM|JOB#  J7P0601,
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| & l
r ™)
LOG OF BORING NO. MC-179 rageaors |
CLIENT
HNTB GEQLOGIC LOG
SITE PROJECT .
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS ‘
o) a £ . a E l
S DESCRIPTION B | o= = E P i
© = | x| ] ~ zZ|= L '
T r W oW > | 2w | W % Z= :
z E o lo|@ly| 0| Vs ldEe Qi |
5 b33 |8( 855|588, o8 |
©] c (S| z|E| 2528|2358 3k ;
Le ;
30.4 1133.3
Tk CHERT++ = RUNIDB100% RQD l
erf \ |ts stratified, abundant limestone seams, light 2 45%
\ gray and gray, thin bedded, very fins —
— = grained, fresh, hard, solid l
Ls N
Cer _ |
Ls I = 1 l
cr
LS - i I
- =r h :
ts, 35— : I
P LS w/er Fadlisipns -
‘ |
. —
: L Lg - le»/\l-jl'lr‘[fgﬁl‘;o{ql -
' |
cr N
T Le ] |
CLAY SEAM S Torw r - ’ A I
| cs . ‘
g cr w. ¥ I
.
A | LS woer LaiCtusronms B I
Hr
4 40—
& Yo, 2 liz2. <
5 The stratification lines represent the approximate boundary lines l
9] between soil and rock types: in-situ, the transition may be gradual,
é WATER LEVEL OBSERVATIONS, ft ‘ BORING STARTED 12-20-02
A WL |¥ DRy wD X DRY AB BORING COMPLETED 12-20-02 l
g WL ¥ ¥ er r acon RIG ATV, #103E | FOREMAN  JwW
gL APPROVED BKM|JOB#  J7P0601) l









BOREHOLE 99 MC-191.GPJ TERRACON.GDT 12/4/03

4 ™
LOG OF BORING NO. MC-191 B
CLIENT :
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI v 1-49, MISSOURI
Boring Location: 917+30, 94 Feet right of centerline SAMPLES TESTS
(O] 6" = o - a g
S DESCRIPTION e | =] 2|3 | gz
D) = | 5| y ~ z|E Lo
T T » W S| zo || 2 z=
a = w|l 2| wul o T2 W |2 o
: 38|38 D |ES|S8|Eg| 2
O |Approx. Surface Elev.: 1168.7 ft Q |D2|z|F|lx | s> |20|ca| Sw
b~ } CHERT GRAVEL AND COBBLES —GP| 1 |AS
50 light brown and white, dry .
DOQDC - trace clay below 3 feet —
e =
o 0O ]
Q Js 11637 . ]
p™] CHERT GRAVEL, with clay and chert —GP| 2 |AS
3 & seams _]GC
OC reddish brown and white, dense, dry to —
f g moist —
o ]
JCF 10 1158.7) 44
CLAYEY CHERT GRAVEL, abundant —GC| 3 |AS
chert seams .
g reddish brown and white, dense, moist -
&15 1153.7) 45 ]
P2 CLAYEY CHERT GRAVEL, with chert —GC| 4 |AS
seams ]
reddish brown, white and gray, dense, —
moist —_
- very soft clay seam at about 19 feet —
% 1G85 [AS
422.8 11459 —
e CHERT++ Z |RUN/DB[100% RQD
AL stratified, abundant limestone seams, light — 1 56%
& 4 gray and gray, thin to medium bedded, 25| :
&0 fine to fine grained, fresh, hard to ve -
A A valy e g ' , y 7] |RUN/DB[97%| RQD
A A hard, solid 2 - 539%;
Ny 1 |RuN|PB[100% rqp
AN — 3 75%
A A ]
e 30— |RUN|DB l00% RQD
A A 7 4 76%
A A .
AN A
Continued Next Page T
The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-31-03
WL (¥ DRY WD [¥ DRY AB BORING COMPLETED 2-8-03
wL |X prY 24 hr |¥ erracon RIG ATV, #103E | FOREMAN JW
LWL APPROVED SPB|JOB# J7P0601)
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f LOG OF BORING NO. MC-191 Page20f3
CLIENT .
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROQJECT
McDONALD COUNTY, MISSCURI 1-49, MISSOURI l
SAMPLES TESTS
: : : 15 |82 i
DESCRIPTION 2 > | Y
o £ |Zi g |l = gle | &
T r |9l wW > | ze |[zwu!l Z ZF
o [ o o] w [@] V2 ugE | =2 QW
: T 2|38 568|585, S8 |
] o |3|z(Ffix| oo !23|88| 55
& 4 CHERT++ —
AA A.c stratified, abundant limestone seams, light .
gray and gray, thin to medium bedded, l
a8 very fine to fine grained, fresh, hard to very 35— RUNIDB 94%| RQD
a4 hard, solid — o °9%
&8 -] |[RUNDB00% RQD
& 4 4 6 53% '
& A =
a4 —
A A -
a A 40— [RUN/DB100% RQD ‘
A A . 7 75%
a A — |RUNIDB|98%| RQD
A A 1 8 81%
& 4 ]
& A 1
. _
A A 45— RUN|DB 1009 RQD
A A - g 65%
o3 - I
. —]
An ]
& 4 7
% i
A A - trace shale seams below 49.5 feet 50 RUN DB 100% RQD
A A . 10 29%
a A —
2. E ]
. -
A A -
a4
A A 55— [RUN{DB100% RQD
A A - 11 98%
A A =
& 4 ]
A4 - I
. .
o 60— |RUN DB 100% RQD
N _ 12 84%
3.' a4 -
“la & —
3l 2 4 -
zZla A —
X 65— I
z Continued Next Page
z] The stratification lines represent the approximate boundary lines l
9] between soil and rock types: in-situ, the transition may be graduai,
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-31-03
g] WL (¥ DRY WD [X DRY AB BORING COMPLETED 2-8-03 l
JWLITDRY 24nr|¥ erracon RIG ATV, #103E | FOREMAN  JW
gl WL , APPROVED SPB|JOB#  J7P0601) .



mE Be B WS Bm on W) Uh B AN B NS B SN B EE B B Em

G117

4 A
CLIENT .
HNTB Automatic Hammer Efficiency = 80.7%
SITE : PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSCURI
SAMPLES TESTS
v 6' £ ° a E.
S DESCRIPTION g S| BlF gz
0 € | 5| g | _~| 215 | E6
I £ || W > |z |xwi Z Z>
a = | .|yl B - T = o
2 51803 (8|8|53158|8s| S8
o} 6 |SlzlE|lz|Fai20|cl| 58
FAgs CHERT++ — RUNI DB 100% RQD
4 b stratified, abundant limestone seams, light _ 13 90%
& 4 gray and gray, thin to medium bedded, —
a8 very fine to fine grained, fresh, hard to very _
1215 hard, solid —
AL —
A A '
A A 70— RUN| DB [100% RQD
. 14 74%
A4 —
A A _
A g3 1095.7] ]
T LIMESTONE++ -]
T stratified, trace shale seams, light gray, —
: I medium bedded, fine grained, fresh, hard, 75— RUN|DB[100% RQD
T solid ] 15 100%
] ]
I —
I —
T -
1 .
- -
1 o,
r BOTTOM OF BORING AT 84,5 FEET 0 LN DB00%RAD
: L BACKFILLED WITH CUTTINGS 02/08/03 _
1 - ++ Classification estimated from core =
I samples. Pelrographic analysis may ]
E leas reveal other rock types. 1084.2 —
NOTE:
Information from two borings was
combined to produce this log.
Boring MC-191 was drilled to 21.9 feet and
cored to 37.1 feet, where the bering caved
in and was abandoned.
Boring MC-191A was moved 2 feet east of
MC-191 and drilled to a depth of 22.8 feet
and cored to 84.5 feet.
g
N
8
z
3
&
i
gl The stratification lines represent the approximate boundary lines
Y between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-31-03
ol WL |¥ DRy wbD |¥ DRY AB BORING COMPLETED 2-8-03
[a1] -
g wL |¥ DRY 24 hr |¥ Err acon RIG ATV, #103E | FOREMAN JW
g | WL APPROVED SPB|JOB# J7P0601,
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LOG OF BORING NO. MC-191 Page 3 of 9
CLIENT
HNTB GEOLOGIC LOG
SITE PRQJECT
McDONALD COUNTY, MISSOURI I-49, MISSOURI
SAMPLES TESTS
@ 5‘ £ o QE
Q DESCRIPTION |2 ¥l el & 5| or
o = P4 I -~ E = EE
P T |9} W > | zo || £ Z =
oy = wi @yl 0 T2 (wE |2 QW .
3 BEEHHEEIE I T
o e |8lz|FlE| %= |20|68] 5&
OVERABuRZDEM —
22.8 1145.9

[~ 7™ CHERT++ ‘ _ RUN| DB [100% RQD
stratified, abundant limestone seams, light 1 56%
gray and gray, thin to medium bedded,

% er very fine to fine grained, fresh, hard to very

«% hard, solid

cr REED SPRINGY Foamaries)

25.3 1143.4
¢~ CHERT++ _ RUN| DB [97%| RQD
—=—| ¢ stratified, abundant limestone seams, light 2 53%
«r gray and gray, thin to medium hedded, :
- very fine to fine grained, fresh, hard to very
= ~-{56.5rhard, solid 1142.2
er CHERT+H+ RUN|DB 100% RQD
stratified, abundant limestone seams, light 3 75%
gray and gray, thin to medium bedded,
very fine to fine grained, fresh, hard to very

hard, solid ]
LS w/ e 7T sEAmS

m ¢ T-

Sl (¢ ]

V| er

=1 205 L ¢ 1139.2

Z er RUN/DB100% RQD

8 4 76%

A I er . 30— .

g Continued Next Page

E The stratification lines represent the approximate boundary lines

@] between soil and rock types: in-situ, the transition may be gradual.

é" WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-31-03
a2l WL [¥ DRY wD X DRY AB BORING COMPLETED 2-8-03
JWLTDRY 24 ¥ CITACON rc - o [rorevan
£ wL APPROVED SPB|JOB# _ J7P0601)
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[ LOG OF BORING NO. MC-191

o
Page 4 of 9

CLIENT
HNTB

GEOCLOGIC LOG

SITE
McDONALD COUNTY, MISSOURI

PROJECT

1-49, MISSOURI

DESCRIPTICON

GRAPHIC LOG

SAMPLES

TESTS

USCS SYMBOL

DEPTH, ft.
NUMBER
TYPE

RECOVERY, in.
SPT-N
BLOWS / ft.
WATER
CONTENT, %
DRY UNIT WT
pecf

UNCONFINED
STRENGTH, psf

CHERT++

gray and gray, thin to medium bedded,

r hard, solid
LS
< 4
—7;— QU.,JQ- nﬂ; -/'?yyj
er

cr
! Le
er

Hes OPPA [l-l‘—‘/“"ﬁ

i“" Ly
=T er
. ]

[~ 3375.:7-

stratified, abundant limestone seams, light

very fine to fine grained, fresh, hard to very

1134.2

c7- CHERT++

- cr

gray and gray, thin to medium bedded,

Ls hard, solid

stratified, abundant limestone seams, light

very fine to fine grained, fresh, hard to very

1132.5

136.2

¢T  CHERT++

gray and gray, thin to medium bedded,

hard, solid

[~n
(%
39,5

stratified, abundant limestone seams, light

L very fine to fine grained, fresh, hard to very

1129.2

RUNDB
5
35—

RQD
59%

94%

RUN DB

100% RQD

53%

o

cr
>-|—$
e

Continued Next Page

RUN(DB
7
40—

100% RQD

75%

The stratification fines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

WATER LEVEL OBSERVATICNS, ft

BOREHOLE 99 MC-191.GPJ TERRACON.GDT 12/5/03

WL ¥ DRY WD |X DRY AB

WL T pRY 24hr|¥

WL

Tlerracon

BORING STARTED

1-31-03

BORING COMPLETED

2-8-03

RIG ATV, #103E

FOREMAN

JW

APPROVED SPB

JOB #

J7P0601)
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- A
LOG OF BORING NO. MC-191 Paria 01
CLIENT
HNTB GEOLOGIC LOG
SITE PRCJECT
McDONALD COUNTY, MISSQURI 1-49, MISSOURI
SAMPLES TESTS
2 3 £ o g
S DESCRIPTION |2 el BE | ¥z
I £ [9 | W Sitzwlew|Z -
a = w2 |lw| T2 | WE | =2 o
3 B85 |5 8183 |58|&s| €F
) o |2|z|E|x|am|30l68| 56
o CHERT++
- stratified, abundant limestone seams, light
%  gray and gray, thin to medium bedded, ]
/- r ::l% ﬂ;;igo fine grained, fresh, hard to very/_1127_7
A\ . 0,
Ls CHERT++ RON DB [98%] RD
- stratified, abundant limestone seams, light — .
<7 gray and gray, thin to medium bedded, -
o VErY fine to fine grained, fresh, hard to very —
hard, solid . -
cr —
(3% 3 .
L o I
L3
-cr -]
44.5 &S 1124.2
ts  CHERT++ RUN| DB 100% RQD
| £ -*  stratified, abundant limestone seams, light 45— 9 65%
- gray and gray, thin to medium bedded,
€7 very fine to fine grained, fresh, hard to very
hard, solid ™
e
[ -
Ls .
eT -] o
Le |
o~ - cTr
L =
-jcr _
\ —
g LX -
g 49.5 1119.2
2 er RUN| DB {00% RQD
g L 50— 10 29%
 mu Al Continued Next Page
E The stratification lines represent the approximate boundary lines
9] between soll and rock types: in-situ, the transition may be gradual.
é WATER LEVEL CBSERVATIONS, ft BORING STARTED 1-31-03
g] WL |¥ DRY wD {X DRY AB BORING COMPLETED 2-8-03
% wL (¥ DRY 24 hri¥ err acon RIG ATV, #103E i FOREMAN JwW
glwe APPROVED SPB/JOB#  J7P0601]
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1
f LOG OF BORING NO. MC-191 Page 6 of
CLIENT
HNTB : GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
© 3 g . N
S DESCRIPTION |8 | ¥ |4z
Q e | Xt o ] -~ = i
F £ || u >|lzu e |Z zZ=
g E a2 wlQ T2 uE 2 8""'
o &83&859<Ox1329—:
1G] e |3l Z|F| x| wvm|[Z20|da| Sw
CHERT++ A |
€T stratified, abundant limestone seams, light _ )
gray and gray, thin to medium bedded,
c™  very fine o fine grained, fresh, hard to very
hard, solid ™ 5
cr i
{ c= 7
L er .
Ls
| | er
[ -4 —
I cT
| a
er
cer
54.5 1114.2
e CHERT++ RUN|DB[100% RQD
\\ stratified, abundant limestone seams, light 11 88%
c7 gray and gray, thin to medium bedded, 35
o *  very fine to fine grained, fresh, hard to very
el ¢4 hard, salid 1
Ly "
|1~ — i
cr
—.., —
(_‘.‘ LS I.-‘-/u;z,-.
- “," —
b LS ]
Ls
L L —
g | ]
af cT
= 59.5 1109.2
z cr RUN|DB [00% RQD
3 L 60— 12 84%
% s Continued Next Page
E The stratification lines represent the approximate boundary lines
@} between soil and rock types: in-situ, the transition may be gradual.
g"' WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-31-03
af WL (¥ DRY wD X DRY AB BORING COMPLETED 2-8-03
of WL ¥ DRY  24hr|¥ Err acon RIG ATV, #103E |FOREMAN  JW
;ﬁ WL APPRQOVED SPB|JOB # J7P0601,
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LOG OF BORING NO. MC-191

Page 7 of 9

y

CLIENT

HNTB

GEOLOGIC LOG

Sl

TE
McDONALD COUNTY, MISSOURI

PRCOJECT

1-49, MISSOURI

GRAPHIC LOG

DESCRIPTION

SAMPLES

TESTS

USCS SYMBOL

DEPTH, f.
NUMBER

TYPE

RECOVERY, in.
SPT-N

BLOWS / ft.
WATER
CONTENT, %
DRY UNIT WT
pcf
UNCONFINED
STRENGTH, psf

CHERT++

stratified, abundant limestone seams, light
gray and gray, thin to medium bedded,
very fine to fine grained, fresh, hard to very

cT

cr hard, solid

[

sH
cT

£3

cr
sH

\

LS

=

cr

LS

er
64.5

1104.2

er CHERT++

stratified, abundant limestone seams, light
gray and gray, thin to medium bedded,
very fine to fine grained, fresh, hard to very
hard, solid

Le
Fer
L
er
SH

er
M

[ 4

/

-

cr

Ls

FLS .r-:./u.li‘---.
cTr

_:.s
Exal
89.5 £8

1089.2

RUN

65— 13

DB

100% RQD

90%

er

LS
- 7T L
< »f

e/esse-r o ontinued Next Page

RUN
14

70—

DB

RQD
T4%

100%

e stratification lines represent the approximate boundary lines

tween soil and rock types: in-situ, the transition may be gradual.

Th
be
W

ATER LEVEL OBSERVATIONS, ft

L ¥ DRY

wD X DRY AB

24 hr | ¥

I
BOREHOLE 89 MC-191.GPJ TERRACON.GDT 12i5/03 |

w
wL (¥ pRY
')

-

1lerracon

BORING STARTED

1-31-03

BORING COMPLETED

2-8-03

RIG ATV, #103E

FOREMAN

Jw

APPROVED SPB|JOB#

J7P0601)
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LLOG OF BORING NO. MC-191 Page 8 of §
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
© 3 £ . ol
= DESCRIPTION |2 ¥loe| - = | &z
Q RN i = | %l Lo
T r |®]| W >{zw el -y
& E |lm|le|y|d T Z fHE |2 C it
< o ol Z2|lalolern |EZ2]|x O
& U |a|S|>iT|as|2q|es| 26
0 Q |D|ZzZ|+-|x | v |[Z20|da| Sw
e CHERT++
T stratified, abundant limestone seams, light
er grayand gray, thin to medium bedded, ]
|, veryfine to fine grained, fresh, hard to very
-/';‘_cr- hard, solid -
Ls —
1 REED SPAZRGS Fozmarron
Ls l‘ _CT ]
,:’, e:'r'/ P r--n:/u.st'o-v -
L~ ¢s I
d ™~
73 kL 1095.7 B
s LIMESTONE++
stratified, trace shale seams, light gray, N
L3 medium bedded, fine grained, fresh, hard,
solid
] < ST, TJOE LIEMESTOIE MEMBEA 7
74.5 1094.2
LIMESTONE++ RUN| DB 100% RQD
Ls  stratified, trace shale seams, light gray, ] 15 100%
medium bedded, fine grained, fresh, hard, &
s+ solid
s~
| SH -
r
gH 7
by L s —
Y
s~ ]
L <
L “H e
8 4
g L —
é 79.5 1080.2
z ' RUN|DB[I00% RQD
g o L3 50— 16 86%
&l £ Continued Next Page
E The stratification lines represent the approximate boundary lines
9] between soil and rock types: in-situ, the transition may be gradual.
é WATER LEVEL OBSERVATIONS, ft ' BORING STARTED 1-31-03
g] WL |¥ DRY wD [¥ DRY AB BORING COMPLETED 2-8-03
o WL T DRY 24 hr | erracon RIG ATV, #103E | FOREMAN JW
Ly
§LWL APPROVED SPB;JOB# J7P0601)
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Information from two borings was
combined to produce this log.

Boring MC-191 was drilled to 21.9 feet and
cored to 37.1 feet, where the boring caved
in and was abandoned.

Boring MC-191A was moved 2 feet east of
MC-191 and drilled to a depth of 22.8 feet
and cored to 84,5 feet. :

e
LOG OF BORING NO. MC-191 Page 9 of 9
CLIENT '
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
D) 3 £ o Q&
3 DESCRIPTION E 2| = E S
T rlalE| 1Yz |eBlZ | 22
% s |8 2|8 5|55l | 8Y
o mm:&859<ox~529—:
[} o |3|Z|Ejix|wa |Z0laa}l Sn
L1 LIMESTONE++
sy Stratified, trace shale seams, light gray,
medium bedded, fine grained, fresh, hard, 7] ,
d sy §olid | .
L
£H — .
oM .‘
XM -
Lg —
iy S 2] —
oo XM I
84.5 1084.2
NQTE:

The stratification lines represent the approximate boundary lines

between soil and rock types: in-situ, the transition may be gradual.

BOREHOLE $9 MC-191.GPJ TERRACON.GDT 12/5/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-31-03
WL ¥ DRY wD |X DRY AB BORING COMPLETED 2-8-03
WL X DRY 24hr¥ 1rerracon RIG ATV, #103E | FOREMAN 4w
| WL APPROVED SPB|JOB#  J7P0601)
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LOG OF BORING NO. MC-2i2 S
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 931+00, 65 Feet left of centerline SAMPLES
© 3 £ . o2
9 DESCRIPTION |2 sl e, & s |87
Q = 1> x u ~ ElE T
T r | 9| W > | zo |xxw | 2 zZ>
o = n o w () 2 | WE 2 ow
5 G2 3|%| 8|88 |58 |8, 2E
O |Approx. Surface Elev.: 1151.7 ft o |2|z|F|x|®=|30|68| 56
LEAN CLAY, with gravel —CL| 1 |AS
brown, stiff to very stiff, moist _
5 1146.7| 5 ]
SANDY LEAN CLAY, with gravel, —CL| 2 |AS
scattered chert seams _
brown to light reddish brown, very stiff, -]
moist ]
10 11417} 40—
SANDY LEAN CLAY, with gravel, with —CL| 3 |AS
chert seams -
/ light brown to brown, very stiff, moist —
Y ICeL[ 4 [AS
17 - soft clay layer from 16 to 17 feet 1134.7 —
‘ T LIMESTONE++ —
[ stratified, abundant chert seams and I |RUNDBH00% RQD
[ [ inclusions, trace shale laminations, white, — 1 93%
T light gray and gray, thin to medium bedded, 20—
I very fine to fine grained, fresh, hard, solid — RUN|DB {100% RQD
: I ] 2 93%
T —]
l —
L —
- -
1 57 |RUN|DB 100% RQD
I ] 3 98%
T =
T ]
I l ]
b=t | T 30 ] =ON S
g - UN|DB 100% RQD
S pa -4 | 4 79%
ol [ =
g =
i | Continued Next Page
EI The stratification lines represent the approximate boundary lines
o between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-9-03
2l WL |¥ DRY wD |¥ DRY AB BORING COMPLETED 2-20-03
WL T Y err acon RIG ATV, #103E | FOREMAN  KS
g we APPROVED SPB|JOB#  J7P0601)




a
[ LOG OF BORING NO. MC-212 Page 2 of
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOUR!
SAMPLES TESTS
2 3 E a nZ
S DESCRIPTION |2 > oa| = 3 9
Z 2l wl_~| EBlE | Eb
I r |®fw Z | ze |xw=Z Z>
a F leo|le |y & T2 |wei3 Qiy
3 & (8388 55|58z 88
S a |3lz!&|l2|%2 23|88 55
L i LIMESTONE++ -
I stratified, abundant chert seams and -
T I inclusions, trace shale laminations, white, — RUN| DB 100% RQD
| light gray and gray, thin to medium bedded, 35— 5 83%
I : very fine to fine grained, fresh, hard, solid —
T -
| p—
‘ 7
' I RUNDBfioo% RQD
| . 40— 8 63%
| ]
i _
T —]
[ .
- I |RUN|DB f00% RGD
45— 7 72%
| -
| 1
T -
: ]
I — {RUNIDB00% RQD
o 50— 8 61%
- —
I i
I p—
- =
' = |RUNDB[i00% RQD
l_l 55: 9 84%
L —
] : -
IT — RUNIDB 100% RQD
- 80— 10 94%
5 3
=H ]
o —
5 N RUNDB l00% RQD
% Continued Next Page
EI The stratification lines represent the approximate boundary lines
1 between soil and rock types: in-situ, the transition may be gradual,

WATER LEVEL OBSERVATIONS, ft

-

¥ DRY

BORING STARTED

2-9-03

WD |¥ DRY AB

k4

BORING COMPLETED

2-20-03

: 1lerracon

BOREHOLE 89 MC-212
2| 2=
|

RIG ATV, #103E | FOREMAN KS

APPROVED SPB|JOB #

J7P0601]
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LOG OF BORING NO. MC-212 Page 3 of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
(o] 'OJ = o o) E_
9 DESCRIPTION 18 > | = s | 2f
g AR |l | gl | EG
T r |¥uw 2| ze |x2Ww |3 Z>
% E 1818 |w|8|.8 |8~ | 3%
5 48] 2|7 E|%= (38|88 35
L 1 LIMESTONE++ — 11 B88%
i stratified, abundant chert seams and I
[ I inclusions, trace shale laminations, white, —
T light gray and gray, thin o medium bedded, —_
| : very fine to fine grained, fresh, hard, solid —
— RUN|DB[100% RQD
, 70— 12 95%
| —
T —
l —_
i g
| -1
= I~ |RUN|DB 100% RQD
: 75— 13 98%
] —
I ]
] | -
: - |RUNDB100% RQD
I 80—} 14 100%
T 181 1070.7 -
‘ l LIMESTONE++ -
T stratified, trace shale taminations, gray, 7
- I medium to thick bedded, medium to coarse -
T grained, fresh, hard, solid -
1 - |RUN DB 100% RQD
- 85— |15 83%
1 —
T —
l e
I' pu—
= -
‘ I IRUN/DB100% RQD
90— 16 100%
I N 1060.7
BOTTOM OF BORING AT 91 FEET
o BACKFILLED WITH CUTTINGS 02/20/03
.§. ++ Classification estimated from core
c samples. Petrographic analysis may
@ reveal other rock types.
=)
Q
H
i
E The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-9-03
3l WL [¥ pRY wD | DRY AB BORING COMPLETED 2-20-03
g wL [T Y err acon RIG ATV, #103E |[FOREMAN  KS
g wL APPROVED SPB|JOB#  J7P0601)
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LOG OF BORING NO. MC-212 Page 2 of 10
CLIENT
HNTB GEOQOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o a £ . .
S DESCRIPTION |2 x | 2lE | 2 ‘
Q = | 5| x i S| 2|k Zh R,
I < | 9| w >| zw |xin | £ Z=
a o w| @B | w| O T2 |wE |2 o5 .
O a 3|2 |f| | wa|20|cd| Sn i
15—
OVELBu e DER) 7
18 1133.7
er LIMESTONE++ RUN|DB{100% RQD
stratified, abundant chert seams and B 1 93%
e inclusions, trace shale laminations, white,
ol light gray and gray, thin to medium bedded, -
?3., T =7 very fine to fine grained, fresh, hard, solid .
5 LS LEED SPRINGS FodmATION -
=z
g 2% ' 137} o
E L Continued Next Page
2l The stratification lines represent the approximate boundary lines
O between soil and rock types: in-situ, the transition may be gradual. .
§ WATER LEVEL OBSERVATIONS, ft ‘ BORING STARTED 2-9-03
=f WL [¥ DRY wD X DRY AB BORING COMPLETED 2-20-03
§ wL |X X err acon RIG ATV, #103E | FOREMAN KS
g{we APPROVED SPB|JOB#  J7P0601,




[ 1
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT I
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS N
Q S £ ° ) “g .
S DESCRIPTION |2 1o %5 |z :
3] g€ 15 G|_S| 515 | Eh
T r |9 W z | ze |ew|3 zZ=>
S el elwi8 ElEE|D | B8
@ o |@af 3 '9_: 0|29 <6 es| 2E
O a |3| =z r|svm |20 |88 S
LIMESTONE++ RUN|DB 100% RQD
stratified, abundant chert seams and 2 83%
e+ Inclusions, trace shale laminations, white, 7] '
light gray and gray, thin to medium bedded,
3 very fine to fine grained, fresh, hard, sofid I .
L] er '
. |
. - e a -~ 5 N
-] &7 ] -
cr
-t.-r | I
ceTr p—
£H )
25 s 1126.7) o5 ‘
er LIMESTONE++ RUN| DB 100% RQD :
er>><] er  stratified, abundant chert seams and 3 98%
inclusions, frace shale laminations, white, ]
light gray and gray, thin to medium bedded,
- very fine to fine grained, fresh, hard, solid ] -
/
cr -
- ®
Ls
cr ] I
i [~% ]
cr ' I
. R
;”! cr I l
g B er 11217 o
& Continued Next Page
E The stratification lines represent the approximate boundary lines
<) between soil and rock types: in-sifu, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-9-03
gl WL [¥ pRrY wD |X DRY AB BORING COMPLETED 2-20-03 l
w
g wL X ¥ Err acnn RIG ATV, #103E | FOREMAN KS
§ WL APPROVED SPB|JOB# J7PO601 l
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4 =
LOG OF BORING NO. MC-212 Page 4 of 10
CLIENT _ a3
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
8 3 < =5 | 8 2
@ - . s :
_UJ DESCRIPTICN o E « E £ E e %%
T T || W S|z lew| 2 zZ>
fa = w|Q|w| O A= ow
© 3 18]3|¢|8 |52 |<élzs]| 2F
3] d ||l z|F| 2| sm |Z0]08| Sw
| ¢5 LIMESTONE++ RUN|DB 100% RQD
L _ | 7 stratified, abundant chert seams and 4 79%
er+ inclusions, trace shale laminations, white, T
£3 light gray and gray, thin to medium bedded, -
i very fine to fine grained, fresh, hard, solid — o
- er
——l L% — "
eTHLE .
e o4 ]
N cr
_.:- [23 ] i
-n_ T er I
e = | A 2
er
[eT -
cT
- o ]
ey (34 €T 1147.7
™1 L3 LIMESTONE++ RUN|DB [100% RQD
. g stratified, abundant chert seams and n 5 83%
S inclusions, trace shale laminations, white,
"1 light gray and gray, thin to medium bedded,
eTe
- %s very fine to fine grained, fresh, hard, solid 35—
=~ [~
1 [ 5 4
- £T+L S —_
cTr
Van =
eT
o SH ]
i <H LAy ol
Ls
:._- eT
L3 Ls, €7 Tnelosion m
7 Lt w7 we/ SH L -,—u'-..l..jh-; ]
2 39 1112.7
S ) RUN( DB [100% RQD
= 8 63%
g _
é £s 40—
% i Continued Next Page
Er The stratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
E;s WATER LEVEL CBSERVATIONS, ft BORING STARTED 2-9-_03
g] WL [¥ DRY wD [ DRY AB 'BORING COMPLETED 2-20-03
gwL Y Y Err acon RIG ATV, #103E | FOREMAN  KS
wiL APPROVED SPB|JOB#  J7P0S0Y)
[¢]
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r Y
~ LOG OF BORING NO. MC-212 eagesot o | f
CLIENT _
HNTB . GEOQOLOGIC LOG
SITE PROJECT l
McDONALD COUNTY, MISSOURI . 1-49, MISSOURI
SAMPLES TESTS
&) 5' £ ° a hg .
S DESCRIPTION e > o f|E | 8z
o E x| x W o ZiE C
I r |9l W > |zw || Z zZ=>
o E o2 lw| Q) 2 iU Qig : '
<L a | = o Q =0 | EZ | > O
=4 ] @ |2 |>lUW|ed|LOo{es| ZR :
0] _ 0 |2|Z ||| wa|20|cd| 36 .
L—1 ¢T  LIMESTONE++ :
€¥  stratified, abundant chert seams and :
inclusions, trace shale laminations, white, iy '
light gray and gray, thin to medium bedded,
= | €7 very fine to fine grained, fresh, hard, solid - .
Ls -
eT ] '
er ] l
e’ —]
44 L2 1107.7 _
_  LIMESTONE++ RUN|DB100% RQD I
€7 stratified, abundant chert seams and 7 72%
cs inclusions, trace shale laminations, white, ] : Lol |
light gray and gray, thin to medium bedded, s
.~ Very fine to fine grained, fresh, hard, solid 45— I | '
ar —
s i | l
e r
— er —
[8¥
L 2 "
| er _ '
[ A —
" l
F LS cT —
o r
S —
e i
s 49 e 4 1102.7
& er RUN| DB 100% RQD
5 8 61%
9 LeweT —
| ) i
g - £ - ‘g../-..f L 50
% ,l ;-,- Continued Next Page
E The stratification lines represent the approximate boundary lines l
g between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-9-03
gl WL (¥ DRY wD X DRY AB BORING COMPLETED 2-20-03 l
gl wL (¥ ¥ err acun RIG ATV, #103E |[FOREMAN  KS
;:ﬁ‘ WL APPROVED SPB|JOB#  J7P0601) '
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LOG OF BORING NO. MC-212 Page 6 of 10
CLIENT '
HNTB . GEQLOGIC LOG
SITE PRQJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
© 3 g i n&
S DESCRIPTION |2 o T Bt - P
Q = E o & z ElE Th
T £ || W S|z |eE|Z Z2
a [ [%5] a w o) 2 | W > Qi
& |83 (%0 |ES 58|k 2E
o a |D2)lz|Ffieg|sa|[2T0)68] Sw
J\ <7 LIMESTONE++
stratified, abundant chert seams and N
L s inclusions, trace shale laminations, white,
light gray and gray, thin to medium bedded,
- ”'m_ very fine to fine grained, fresh, hard, solid h
T Ls =
T e
S -
cr
eTeLS ]
-- Ls ] . ——
"] er i i
~Il| vs _ .
or
54 1087.7
—--{ ©5 LIMESTONE++ : RUN/ DB [100% RQD
¢~ Stratified, abundant chert seams and 9 84%
em inclusions, trace shale laminations, white, n
s light gray and gray, thin to medium bedded,
-2 very fine to fine grained, fresh, hard, solid 55—
Ls -
I _
L erdL3
Ls o -
< [+
LE +CT -]
"L _
|t SH —
"'T'.s.l-l
g™ "lss e 1092.7]
Ejl Ls RUN{DB [100% RQD
- X . Q,
5T cr dachlvediont jornd 4 | 94%
§ R _[_ L er
3 Ls . 60—
z Continued Next Page
E The stratification lines represent the approximate boundary lines
©] between soil and rock types: in-situ, the transition may be gradual.
‘2 WATER LEVEL CBSERVATIONS, ft BORING STARTED 2-8-03
g] WL |¥ DRY wD |¥ DRY AB - BORING COMPLETED 2-20-03
g wL Y ¥ err acon RIG ATV, #103E | FOREMAN  KS
WL APPROVED SPB|JOB#  J7P0601
[~]




BOREHOLE 89 MC-212.GPJ TERRACON GDT 12/5/03

e l
r y
LOG OF BORING NO. MC-212 rageoro | f
CLIENT .
HNTB GEQLOGIC LOG .
SITE PROJECT l
McDONALD COUNTY, MISSOURI I-49, MISSOURI
SAMPLES TESTS :
o 3 = . ng I
S DESCRIPTION | g o I B '
O = | x| x i ~ z|E o
I T W W > |z [xin | € Z=>
o = n| oyl b I TV = Ow '
< o Q| Z |al| o O | EZ] > O
14 I} W2 (> Lol [ZE0|&Es| =2
T C |22 || x| wd |[B0|Ca| S
13+ LEIMESTONE++
<r stratified, abundant chert seams and
N £~ inclusions, trace shale laminations, white, N
L2+ light gray and gray, thin to medium bedded,
lw_f2n  Vvery fine to fine grained, fresh, hard, solid ]
. ; i
S
LS ¢+ CT ] i B .
LsecT — .
64 1087.7
ere JLIMESTONE++ RUN| DB 100% RQD .
¢s |[stratified, abundant chert seams and 11 88%
Z inclusions, trace shale laminations, white, I
cs [light gray and gray, thin to medium bedded,
/“ very fine to fine grained, fresh, hard, solid 65— l
LS
Le z e--—/l-leﬂl.- 1& T
[ es ] I
LS reT —
sH '
I~ eTers =
7] s _
| &§ ] l
[ L3
LY + 27 |
- 1082.7
™ RUNDB[I00% RQD
' _ 12 95% .
70
Continued Next Page T
The stratification lines represent the approximate boundary lines .
betwean soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-9-03
WLIYDRY  WD[YDRY  AB BORING COMPLETED 2-20-03 l
wL | ¥ Y e rr acon RIG ATV, #103E | FOREMAN  KS
WL APPROVED SPB|JOB#  J7P0601) l




LOG OF BORING NO. MC-212

2

Page 8 of 10

CL

IENT
HNTB

GEOLOGIC LOG

SITE

McDONALD COUNTY, MISSOURI

PROJECT

I-49, MISSOURI

RAPHIC L.OG

G

DESCRIPTION

SAMPLES

TESTS

USCS SYMBOL

DEPTH, ft.
NUMBER

TYPE

RECOVERY, in.
SPT-N
BLOWS / ft.
WATER
CONTENT, %
DRY UNITWT
pcf

UNCONFINED
STRENGTH, psf

cr LIMESTONE++
<+  stratified, abundant chert seams and
e inclusions, trace shale laminations, white,

< light gray and gray, thin to medium bedded,

~ €T very fine to fine grained, fresh, hard, solid

cr
LS

- 8+ T

SH
cr

S

e N

Ls

[ o
74

1077.7

LIMESTONE++
Cz;* stratified, abundant chert seams and
inclusions, trace shale laminations, white,
<41 light gray and gray, thin to medium bedded,

L. «+ very fine to fine grained, fresh, hard, solid

er Lc;’-.ﬂ Vcr-/a‘g../J'eh-/
Lg ’

cr

|

cT lg—/cjvef/l‘c-,“'ofnj

‘T er ni.;..,/c-"av-’"(“’-'-/J""“"Z
¥

'

]

Lywnes <M

. LS ¢+ eT

L

[ ]
79

1072.7

RUN
13

75—

DB

100% RQD
98%

LS

Continued Next Page

RUN
14

80—

DB

100% RQD
100%

TERRACON.GDT 12/5/03

The stratification lines represent the approximate’ bouhdary lines
between soil and rock types: in-situ, the transition may be graduai.

WATER LEVEL OBSERVATIONS, ft

WL [¥ DRY wD |X DRY AB

BOREHOLE 99 MC-212.GPJ

WL

X A4

WL

N,

llerracon

BORING STARTED

2-9-03

BORING COMPLETED

2-20-03

RIG ATV,#103E

FOREMAN KS

APPROVED SPB

JOB #

J7P0601,
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[ LOG OF BORING NO. MC-212 page 9 0f 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI |-49, MISSOURI
SAMPLES TESTS
CD 8 E. (3 ) E
e DESCRIPTION g > o] B(F | %z
O = | > x T} ~ =g~ 5.
I T |9 W > | zg |xi|3 =z =
o = (%] a w o] = w— QW
< L |@f2fla|0| =0k 5lz-| 9K
& REED SPeTNGS FORMATT 0p) c |8|Z2|*!¢|%=a|S8|88| 35

LIMESTONE++
LS stratified, abundant chert seams and
inclusions, trace shale laminations, white,
g1 &= light gray and gray, thin to medium bedded, 1070.7
\very fine to fine grained, fresh, hard, solid /— I
LIMESTONE++
stratified, trace shale iaminations, gray, —
medium to thick bedded, medium to coarse
B grained, fresh, hard, solid —

LS
S7, JOE LLrmESTOMNE MEHBEAL
LS m
84 1067.7
LIMESTONE++ - RUNIDB t00% RQD
stratified, trace shale laminations, gray, 15 93% | - .
medium to thick bedded, medium to coarse N ’
grained, fresh, hard, solid a5
s
Sy -

<
1
L

sy

WL ¥ DRY WD X DRY AB BORING COMPLETED 2-20-03

e : Tlerracon [ s

(wL APPROVED SPB|JOB#  J7P0601)

2 89 1062.7
N LIMESTONE++ RUN DB 100% RQD

= stratified, trace shale laminations, gray, 16 100%

s L s medium to thick bedded, medium to coarse 7]

g grained, fresh, hard, sclid %

% Continued Next Page

'; The stratification lines represent the approximate boundary lines

9] between soil and rock types: In-situ, the transition may be gradual.

§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-9-03
h

L

3

i

BOR
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r
LOG OF BORING NO. MC-212 page 100f 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSQURI
SAMPLES TESTS
© 3 = R ~ 8
S DESCRIPTION o1 g X1 el : Lz
Q * > o w -~ E E EE
T £ |¥]| W > | zw |eh| 2 ]
o - 72} m w Q ' g e |2 Qig
3 IR
& 8 |8 2icle| %3 |20|58| 5k
LIMESTONE++
LS  stratified, trace shale laminations, gray,
sy Mmedium to thick bedded, medium to coarse . I
o125 grained, fresh, hard, solid 1060.7
8
g
2
&
E “The stratification lines represent the approximate boundary lines
@ between soil and rock types: in-situ, the transition may be gradual.
; WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-9-03
al WL |¥ DRY wbD |X DRY AB BORING COMPLETED 2-20-03
g wL (X Y Erracon RIG ATV, #103E | FOREMAN KS
4 APPROVED SPB|JOB# _ J7P0601)
&0
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é N
LOG OF BORING NO. MC-229 ——
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOUR 1-49, MISSOURI
Boring Location: 945+08, 120 feet left of centerline SAMPLES TESTS
V] 6' £ o [a) Z’_
S DESCRIPTION . |2 2 e B E =
= T |o| Clza|ef|Z | 22
o e w|Q|w| O = |wWE |2 O
: 5133|8852 |58] g SE
O |Approx. Surface Elev.: 1169.5 ft O |2z |F|lx|»om|20|cd| 5w
LEAN CLAY, with gravel —CL| 1 |AS
/ brown, stiff, moist ]
7B 1164.5|
LEAN CLAY, scattered gravel —CL| 2 |AS
/ reddish brown, stiff to very stiff, moist I
10—
/ 15—
20 1149.5 20 ]
LEAN CLAY, with gravel —CL| 3 |AS
brown, stiff, moist .
/ —
25—
8 30—
8 -
Z - abundant chert seams below 31 feet -
5] Z l ]
é Continued Next Page
E The stratification lines represent the approximate boundary lines
9] between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-8-03
gl WL [¥ DRY WD ¥ DRY AB BORING COMPLETED 5-20-03
(1]
of WL X ¥ e rr acon RIG ATV, #98 | FOREMAN  SS
w
§ WL APPROVED BRO|JOB#  J7P0601)




r
LOG OF BORING NO. MC-229 Pags 2.0f 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOUR 1-49, MISSOURI
SAMPLES TESTS
o 3 £ . A g
g DESCRIPTION . |2 el o E 2r
e Flal & S| zo |e@[2 | 22
o = w| 0|yl O - = Ow
5 B8 3% 8 |50|58 %5 22
2] 8 [S5|z|C| e |#a|20|{88| 55
% LEAN CLAY, with gravel —
/ brown, stiff, moist ]
/ 35—
436 1133.5 .
E LIMESTONE++ —  |RUN|DB|[73%| RQD
stratified, abundant chert seams and h 1 59%
inclusions, with clay seams, light gray and —
o5 gray, thin bedded, fine grained, weathered, 1130.0 I
= hard, ibl iti P :
S O CHERTar e 40— |RUNDB[100% RQD
A A stratified, abundant limestone seams, light . 2 85%
A A gray and gray, thin to medium bedded, .
A A very fine to fine grained, slightly weathered ]
A A to fresh, hard, solid, trace vugs ~
A A =
AR 45— RUN|DB [[00% RQD
A4 7 3 81%
A A _
A A -
an —  |RUN[DB{100% RQD
& fag 11205 4 100%
a CHERT++ — RUNDB |98%]| RQD
Aan stratified, abundant limestone seams, light 50— 5 88%
A& 4 gray and gray, medium to thick bedded, -
A ‘Z very fine to fine grained, slightly weathered ]
An to fresh, hard, solid, trace pits and vugs —
A A —
LA — RUNI DB|(97%| RQD
f ‘: 55— 6 79%
A A - RB
oA — |RUN/DB98%| RQD
Aaﬁ . 7 83%
LaNFa — RUNIDBN100% RQD
& A 60— 8 55%
Jd2 4 ]
gla a —
] N .
sla A —
a4 .
g a4 i 65" RUN| DB 100% RQD
i Continued Next Page
E The stratification fines represent the approxirriate boundary lines
&l between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-8-03
3| WL [¥ DRY wD |¥ DRY AB BORING COMPLETED 5-20-03
]
of WL ¥ ¥ Er r acon RIG ATV, #98 | FOREMAN S8
LWL APPROVED BRO|JOB#  J7P0O601)

---q------
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LOG OF BORING NO. MC-229 Page30f3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOUR 1-49, MISSOURI
SAMPLES TESTS
© = 5 z
0 £ o oo
S DESCRIPTION e S T S e
o = > E:J - E L e 'a
i r |®|w > | zo x| zZ>
- | 8wl o c2 W o
& B8 31E|8| 80|58 k| 2K
Q o |3|z|E|le|%B|20|68| 5%. .
oA CHERT++ I 50% :
A A stratified, abundant limestone seams, light 7
A gray and gray, medium to thick bedded, —
A A very fine to fine grained, slightly weathered =]
AA to fresh, hard, solid, trace pits and vugs —
A A —{ |RUNDB|95%| RQD
PN 70— 10 75%
A A —
NP -
A A —
A A ]
A A -
A A — RUN|DB|95%| RQD
A B 75— 11 94%
A A —
A4 _
A A —
A A ]
A A
A A —  RUNDB|[97%| RQD
A A 80— 12 97%
AL -
FARa — RUN| DB [i00% RQD
Ay - 13 98%
A f—:-: BOTTOM OF BORING AT £8.5 FEET ~
A BACKFILLED WITH CUTTINGS ON ] RUNIDBH00% RQD
i ﬂé 05/20/03 : 85— 14 20%
a A ++ Classification estimated from core -
a4 samples. Petrographic analysis may =
& Blggg reveal other rock types. w810l
NOTE:
Boring MC-229 was drilled to 36 feet and
cored to 49 feet. At this depth, the core bit
would not cut the chert. The boring was
abandoned until a different bit could be
9 used.
:
C Boring MC-229B was cored in the same
8 boring as MC-229. The hole was cased to
§ 42 feet and cored to 88.5 feet. ,
f
2|
o
E The stratification lines represent the approximate boundary lines
9] between scil and rock types: in-situ, the transition may be gradual.
3] WATER LEVEL OBSERVATIONS, it BORING STARTED 5-8-03
zl WL ¥ DRY wD |X DRY AB BORING COMPLETED 5-20-03
gl WL ¥ _ hA Err acon RIG ATV, #98 | FOREMAN SS
gl wi APPROVED BRO|JOB# J7PO601
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LOG OF BORING NO. MC-229 Page 4of 10
CLIENT '
HNTB GEOLOGIC LOG
SITE - PROJECT
McDONALD COUNTY, MISSOURI [-49, MISSOQURI
SAMPLES TESTS
[ = = B
(o] = [a -
S DESCRIPTION g = L ®|E | 82
o + > o E —~ l'z— = L-EG
Iz r (¥ W > | zw i | Z Z>
o = w8 lwld = jue |2 Qi
3 5183|8850 |%3 kx| B2
o o (8122|528 |28|88| 36
]
35—
-
36 1133.5
LIMESTONE++ RUN|DB|73%] RQD
€7 stratified, abundant chert seams and 1 59%
777 cwav inclusions, with clay seams, light gray and 7]
gray, thin bedded, fine grained, weathered,
“®  hard, possible cavities -
er —]
HEED Srazmis FormaTrow
L ]
§ er
g 39.5 1130.0
2 e RUN/DB[100% RQD
g 40— 2 95%
4 cr Continued Next Page
E The stratification lines represent the approximate boundary lines
) between soil and rock types: In-silu, the transition may be gradual,
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-8-03
g WL [¥ pRY wbD | X DRY AB BORING COMPLETED 5-20-03
JwLT ¥ CITACON ke ~v.sss[rorewan _ss
glowe APPROVED BRO|JOB#  J7PO601)




a7

-

r £
CLIENT '
HNTB : GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOUR!
SAMPLES TESTS
© 3 £ . N
3 DESCRIPTION |2 > | = E zT
I r |@juW > | z®w |z zZ>
= o m wi| O T w2 Qi
3 AEIE A H -
o ggzﬁ:.n:w:‘n'goo&:w
CHERT++
stratified, abundant limestone seams, light _ ;
gray and gray, thin to medium bedded, "
¢ 7 very fine to fine grained, slightly weathered
=T to fresh, hard, solid, trace vugs 7 i
J l p’ﬁ-tj-l' e X -
| er ]
Ls —
cr |
cr
Ls 7]
] e
e - o] 3 ]
er
4.5 : 1125.0 ,
LS CHERT++ . RUN| DB [100% RQD
¢r stratified, abundant limestone seams, light 45— 3 81%
gray and gray, thin to medium bedded, >
er very fine to fine grained, slightly weathered
to fresh, hard, solid, trace vugs 7
LS 7
cr ]
cr 7]
T T Tl47.5 L3 1122.0
- - - CHERT++ RUN DB 100% RQD
___|°7 stratified, abundant limestone seams, light 4 100%
s 9ray and gray, thin to medium bedded, ]
very fine to fine grained, slightly weathered
L to fresh, hard, solid, trace vugs —
g 49 11205
| Ly RUN|DB|98%) RQD
oy B 5 88%
S -
=
8 eTr i
3 - . S0—
& eT Continued Next Page
E The stratification lines represent the approximate boundary lines
9 between soil and rock types: In-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-8-03
gl WL |¥ DRY wD ¥ DRY AB BORING COMPLETED 5-20-03
L
g WL T b2 Er r acon RIG ATV, #98|FOREMAN  sS
gwi APPROVED BRO|JOB#  J7POG01)
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LOG OF BORING NO. MC-229

"

Page 6 of 10

CLIENT

HNTB

GEOLOGIC LOG

SITE

McDONALD COUNTY, MISSOURI

PROJECT

1-49, MISSOURI

GRAPHIC LOG

DESCRIPTION

SAMPLES

TESTS

DEPTH, ft.
USCS SYMBOL
NUMBER
TYPE
RECOVERY, in.
SPT-N
BLOWS /.
WATER
CONTENT, %
ORY UNIT WT
pcf

UNCONFINED
STRENGTH, psf

cr

CHERT++

LS

cTr

- L8

cr

L LS

er
ts

S4€7

stratified, abundant limestone seams, light
gray and gray, medium to thick bedded,
very fine to fine grained, slightly weathered
to fresh, hard, solid, trace pits and vugs

1115.5

LS

56 LS

CHERT++

stratified, abundant limestone seams, light
gray and gray, medium to thick bedded,
very fine to fine grained, slightly weathered
- €7 to fresh, hard, solid, trace pits and vugs

11135

RUN|DB [97%| RQD
6 79%

55—

AT e

cog
|57

L3

b

[

59

CHERT++

stratified, abundant limestone seams, light
gray and gray, medium to thick bedded,
very fine to fine grained, slightly weathered

1112.5
/

RB

o fresh, hard, solid, trace pits and vugs

CHERT++

stratified, abundant limestone seams, light
gray and gray, medium to thick bedded,
very fine to fine grained, slightly weathered
€7 to fresh, hard, solid, trace pits and vugs

1110.5

RUN| DB |98%| RQD
7 83%

LS

R -xa
~--l or

Continued Next Page

RUN DB {10069 RQD
8 55%

60—

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

BOREHOLE 99 MC-229.GPJ TERRACON.GDT 12/6/03

WATER LEVEL OBSERVATIONS, ft

WL ¥ pRY wbD (Y DRY AB

wL ¥

BORING STARTED

5-8-03

BORING COMPLETED 5-20-03

: Tlerraconia+=

FOREMAN S8

APPROVED BRO

JOB#  J7PO601
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[ LOG OF BORING NO. MC-229 Page 7 of 10
CLIENT |

HNTB GEOCLOGIC LOG
SITE PROJECT

McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS

DESCRIPTION

GRAPHIC LOG
DEPTH, ft.
LJSCS SYMBOL
NUMBER
RECOVERY, in.
SPT-N
BLOWS / ft.
WATER
CONTENT, %
DRY UNIT WT
pcf
UNCONFINED
STRENGTH, psf

TYPE

CHERT++
<7 stratified, abundant limestone seams, light
gray and gray, medium to thick bedded,
L+ very fine to fine grained, slightly weathered
to fresh, hard, solid, trace pits and vugs

LS

cr
-
L3

e ]

cr

—

Ls

er

64 1105.5
CHERT++ RUNIDB100% RQD
stratified, abundant limestone seams, light 9 60%

€7 gray and gray, medium to thick bedded,

very fine to fine grained, slightly weathered

es  tofresh, hard, solid, trace pits and vugs 85—

69 1100.5

RUN DB [95%{ RQD
— 10 75%

cT —
[ 3

-2 Continued Next Page

The stralification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-8-03
WL (¥ pRY wD X DRY AB BORING COMPLETED 5-20-03

o . Tlerraconicsorer o

WL APPROVED BRO|JOB# J7PO601j

BOREHOLE £0 MC-229.GPJ TERRACON.GDT 12/6/03

rI
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LOG OF BORING NO. MC-229 Page 8 of 10

CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT

McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS

DESCRIPTION

GRAPHIC LOG
DEPTH, fi.
USCS SYMBOL
NUMBER
RECOVERY, in.
SPT-N
BLOWS / ft.
WATER
CONTENT, %
DRY UNIT WT
pcf
UNCONFINED
STRENGTH, psf

TYPE

CHERT++
stratified, abundant limestone seams, light

¢s  gray and gray, medium to thick bedded,

very fine to fine grained, slightly weathered
|~ er tofresh, hard, solid, trace pits and vugs ]

Ls | -

Ly

cr

(3

cr
—~| 5 —

or

74 L8 1095.5

. CHERT+#+ RUN| DB 95%| RQD
--.| &7 stratified, abundant limestone seams, light 11 94%
T~ &E  gray and gray, medium to thick bedded,
e Vvery fine to fine grained, slightly weathered
= to fresh, hard, solid, trace pits and vugs 75—
&r

Ls

L3

L~ eT —

~ L9 ]

cr pu

L {79 LS ' 1090.5
T RUN|DB |97%| RQD
T Le 12 97%

LS Continued Next Page

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-8-03

WL {¥ DRY wD [¥ DRY AB BORING COMPLETED 5-20-03

wL X X 1re rracon RIG ATV, #98 | FOREMAN Ss

WL APPROVED BRO|JOB#  J7PO601,

BOREHOLE 99 MC-229.GPJ TERRACON.GDT 12/6/03
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LOG OF BORING NO. MC-229 Page 8 of 10
CLIENT
HNTB 7 GEOLOGIC LOG
SITE PROJECT
McDCONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
O 3 £ o ol
= DESCRIPTION |2 N A R
O = > | W ~ ZiE c ('3
T r |o]juw > | zw | % -4
[*N = o o} w Q 2 | WE Ol
= L 1331|0858k SE
o a |3zl |oa!|20]|58] 55
c¢r CHERT++
¢ Stratified, abundant limestone seams, light |
~--| ., drayand gray, medium to thick bedded,
e very fine to fine grained, slightly weathered
- [o¢ tofresh, hard, solid, trace pits and vugs ]
81.5 1088.0
cr CHERTH+ RUNDB 100% RQD
stratified, abundant limestone seams, light 13 98%

--J ¢7 gray and gray, medium to thick bedded,
—--| £5  very fine to fine grained, slightly weathered
~~~| €7 to fresh, hard, solid, trace pits and vugs ]

B4 1085.5
CHERT++ RUN DB 100% RQD
stratified, abundant limestone seams, light 14 80%
- gray and gray, medium to thick bedded, '
very fine to fine grained, slightly weathered .
to fresh, hard, solid, trace pits and vugs 85—

88.5 1081.0

Continued Next Page

The stratification lines represent the approximate boundary iines
between soil and rock types: in-situ, the transition may be gradual.

WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-8-03
WL '¥ DRy wbD [¥ DRY AB BORING COMPLETED 5-20-03

. - Nerracon s

WL - APPROVED BRO|JOB#  J7PO601

BOREHOLE 89 MC-229.GPJ TERRACON.GDT 12/6/03
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LOG OF BORING NO. MC-229 Page 10.0f 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
@ 3 g . a8
9 DESCRIPTION 12 > | fE |Es
2 = | > o S B|E L&
£ A IMHEIEIERE: -
2 5185 (¢8| 3 53|EE 2, Sk
] o |S|z|Fi2|%=a|28|58]| 355 N
NOTE:
Boring MC-229 was drilled to 36 feet and
cored to 493 feet, At this depth, the core bit
would not cut the chert. The boring was
abandoned until a different bit could be
used.
Boring MC-229B was cored in the same
boring as MC-229. The hole was cased to
42 feet and cored to 88.5 feet.
‘é- k]
= .
g i ~
2
&
E The stratification lines represent the approximate boundary lines
Sl between scil and rock types: in-situ, the transition may be gradual.
c;§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-8-03
gl WL [¥ DRy wD X DRY AB BORING COMPLETED 5-20-03
FWL [T v Err acun RIG ATV, #98 [FOREMAN  $§5
g WL APPROVED BRO|JOB# J7PO601,
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LOG OF BORING NO. MC-253 Page 1 of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 961+08, 120 feet left of centerline SAMPLES TESTS
8 @ £ o ol
< DESCRIPTION |2 o T S -
Q € | 5| G _ S| Ele | £5
T - > | zw el | Z zZ>
o = 1223 m w Q &2 | WEe > Qi
3 i (83|88 53 |58|%y 22
O |Approx. Surface Elev.: 1183.4 ft c |S|z|Ele|he 20|58 55
CLAYEY GRAVEL., with chert seams —GC HS
light brown and brown, dense, moist T
5=
10—
15
aé 17 1166.4 =
CLAYEY GRAVEL |/ HIGHLY —GC RB
WEATHERED CHERT, abundant chert ]
seams _
light brown, very dense, moist 20—
25—
§ .
8 30 1153.4 30 1
o o —I 7 |RUN|DB}I00% RQD
ola A . 1 32%
A4 ‘ .
g AA ' —
g Continued Next Page
E The stratification lines represent the approximate boundary lines
91 Dbetween soil and rock types: in-situ, the transition may be gradual. .
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-20-03
sf WL [¥ DRY wD ¥ DRY AB BORING COMPLETED " 5-31-03
gwLT 7 err acnn RIG ATV, #98 | FOREMAN  SS
LWL APPROVED BRO|JOB#  J7P0601)
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LOG OF BORING NO. MC-253 Page 20f3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI _ 1-49, MISSCURI
SAMPLES TESTS
! o) £ o Qd
9 DESCRIPTION e > e > 5 | g7
e E >z i} ~ ElE 6
T T | @ | W > | z9 || £ Zz=
o E je|l@lw|l®d| 52 fue]|> O iy
2 A HEEIEIEIRE:
& g |8 2|r|2|%3|33|8%8] 3k
o CHERT++ ]
‘?ﬁ o stratified, abundant limestone seams and ]
A Lf beds, light gray and gray, thin bedded, very —
A 1f:ine grained, weathered, hard, abundant 3 T RUNDEWCO% RQD
N ractures, with vugs — 2 42%
a4 —
A A _]
a4 —
A A —_
A 4
N 40 RUN|DB/I00% RQD
A A _ 3 57%
AN -]
A A ]
A A —
& A —]
N " JRUN/DBfi00% RQD
A A - 4 82%
A A ]
A A -1 {RUNDBJ00% RQD
O A . 5 46%
& Blsp 1133.4] o0
o 4 CHERT++ — RUN(DB100% RQD
"-:'3 A£ stratified, abundant limestone seams and ] 6 85%
AA beds, light gray and gray, thin to medium —
bedded, very fine to fine grained, fresh, —_] AT Y HY=Y
A C hard SO”d WUTNLATOU /) ThWARLS
A A ! _] 7 |DB100%100%
A A — IRUN RQD
an 55 8 DB HI00% B5%
A A — IRUN RQD
A A . 9 60%
A A —
A b =
s -
a8 60—
44 — RUN|DBJ100% RQD
gls & 7 10 75%
I a4 -
o a —
gl a 4 -
Zla o —
ol A A i .
65
% Continued Next Page
zl The stratification lines represent the approximate boundary lines
Sl between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-20-03
8 WL ¥ DRY wD X DRY AB BORING COMPLETED 5-31-03
of wL X Y Erracun RIG ATV, #98 | FOREMAN SS
[}
WL APPROVED BRO|JOB#  J7P0601
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LOG OF BORING NO. MC-253 Page 3 of3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
8 = g G
o = - Oa
S DESCRIPTION g > el = : |9
x T |9 W > | ze |l | Z Z>
E el |lwuld T2 (uE| > o4
z G 18|318|8 |53 |55 ky| S8
D] c |8lzjr|kE| %8 |23|588] 55
AA ‘_f CHERT++ —|  |RUN|DB100% RQD
A A stratified, abundant limestone seams and = 11 74%
A A beds, light gray and gray, thin to medium -
A A bedded, very fine to fine grained, fresh, ]
hard, solid —
A4 -
A A .
X "0~ |RUN/DBfi00% RQD
-~ g,
AN - 12 74%
AL —]
A A —
A4 _
AA BOTTOM OF BORING AT 80 FEET —
A A BACKFILLED WITH CUTTINGS 05/31/03 75— RUNDBH00% RQD
A . 13 78%
A A _
A A ++ Classification estimated from core —
AN samples. Petrographic analysis may .
A A reveal other rock types. —
FaNla [-10] 1103.4 80 ]
NOTE:
Information from three borings was
combined to produce this log.
Boring MC-253 was drilled to 7 feet and
cored to 45 feet. At this depth, the boring
caved in and was abandoned.
Boring MC-253A was moved 9 feet
northwest of baring MC-253. MC-253A
was drilled to 28 feet and cored to 49.5
feet, where the core barrel became stuck in
the rock. The boring was abandoned.
Boring MC-253B was moved 9 feet
northeast of boring MC-253. MC-253B
g was drilled to 30 feet and cored to 80 feet.
3
=
8
=
3 i
2
"4
i
] The stratification lines represent the apgroximate boundary lines
g,. between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-20-03
g|l WL |¥ DRY wbD |¥ DRY AB BORING COMPLETED 5-31-03
g WL T Y Err acon RIG ATV, #98|FOREMAN  SS
g wi APPROVED BRO|JOB#  J7P0601)
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LOG OF BORING NO. MC-253 Page 4 of 9
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOUR]
SAMPLES TESTS
_. g B
(U] o = = ae
S DESCRIPTION |2 > «| & E zT
e T 5l E Slzele&|Z | 22
T T @ 3| %2 |LE|5 Of
: 55|58 58|58 5y O -
G a 182 |c|2|5%=123|58%| 35 ]
5  CHERT++ RUNIDB{100% RQD
~ | er. stratified, abundant limestone seams and a 1 32%
— beds, Iight gray and gray, thin bedded, very
| £5  fine grained, weathered, hard, abundant
| .fractures. with vugs
cr
. REED SPeIncs Fotrmarron -
s
- cr - E
Ls _
i cr " :
—] V’;! f
L e —_ s I
Ls
cr 7
135 1148.4) o
vs CHERT++ RUNI DB [100% RQD
stratified, abundant limestone seams and 2 42%
beds, light gray and gray, thin bedded, very B
€7 fine grained, weathered, hard, abundant
— fractures, with vugs -
Ly
cr -
[T s
er —
X _ ~4
er 4
cr ] : "'. :
Ls
| es
! cr‘ —
40 , '1143.4 40
gL L Continued Next Page
‘ The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual. .
WATER LEVEL OBSERVATIONS, ft - BORING STARTED 2-20-03
WL (¥ DRY wD ¥ DRY AB BORING COMPLETED 5-31-03
WLl v IBIFACON o ram
WL APPROVED BRO|JOB#  J7P0601)

- .. R
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f LLOG OF BORING NO. MC-253 Page 5 of 9
- CLIENT
HNTB . GEOLQGIC LOG
SITE :
McDONALD COUNTY, MISSOURI 1-49, MISSQURI
SAMPLES TESTS
= e 0 E’.
Q o = £ w_-
= DESCRIPTION Nk o & = z ZzT o
x = E |
O S A I w >~ Zi = g0 ]
T T |®] w 2z xu|3Z 5z .
F = wlaluyld = | UEe Lt
< “-Uz”'fu’Egi‘EgE“'%E'
5 Hggﬁmwmgomé{:w
rs CHERT++ RUN DB [100% RQD
o — stratified, abundant limestone seams and 3 57T%
¢r beds, light gray and gray, thin bedded, very
fine grained, weathered, hard, abundant
|~ ¢ fractures, with vugs
Ls
[~ o
T
S
cr .
45 <7 B WL
CHERT++ 100% RQD :
€T stratified, abundant limestone seams and 82%
beds, light gray and gray, thin bedded, very
fine grained, weathered, hard, abundant
- . fractures, with vugs
Ls
47.3
CHERT++ 100% RQD
L. ~.| ¢7 stratified, abundant imestone seams and 46%
L beds, light gray and gray, thin bedded, very
£$ fine grained, weathered, hard, abundant
fractures, with vugs a
m) or
g B
—
8
<
;" 50
g[ Continued Next Page
E The stratification lines represent the approximate boundary lines
2} between soii and rock types: in-situ, the transition may be gradual.
g“f' WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-20-03
gl WL ¥ DRy wD X DRY BORING COMPLETED 5-31-03
b .
gl WL T ¥ er r acon RIG ATV, #98 | FOREMAN  SS
s WL APPROVED BRO|JOB#  J7P0601

oy n
T Lo
2. A B & . N 1.
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[ LOG OF BORING NO. MC-253 Page 6 of S
l CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
i McDONALD COUNTY, MISSOURI 149, MISSOURI
SAMPLES TESTS:
a : G
o 0 & o oa
l 9 DESCRIPTION - | =] & .% ZT
Q e I Llzo |ef|Z | 292
: G (238|853 |58|2y| SE
o o |3|z|Elx|%a|20|88 55
- CHERT++ RUN|DB 100% RQD
L3 stratified, abundant limestone seams and 6 85%
l beds, light gray and gray, thin to medium
| bedded, very fine to fine grained, fresh,
hard, solid
11 |-
I R ]
~— RUN|DB100% RQD _
53er 1130.4 7 1009 ’ T
CHERT++ RUN|DB 1004 raD -
' €T stratified, abundant fimestone seams and 8 85% o
Ls beds, light gray and gray, thin to medium
bedded, very fine to fine grained, fresh,
- hard, salid
b -
55 1128.4] o
l ,¢ CHERT++ N RUN|DB 100% RQD
stratified, abundant limestone seams and 9 60%
[ beds, light gray and gray, thin to medium
bedded, very fine to fine grained, fresh,
l - €7 hard, solid
cr
L~ er
' " er
L= —
s .
— e ] )
l cr cd
k -
5 -
’ Ls
E 60 1234} o
| Continued Next Page
" The stratification lines represent the approximate boundary lines
E between soil and rock types: In-situ, the transition may be gradual.
o] WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-20-03
WL ¥ pRY wD (¥ DRY AB ' BORING COMPLETED 5-31-03
WL ¥ L4 Er r acon RIG ATV, #98 | FOREMAN ss
gl wi - APPROVED BRO[JOB#  J7P0601]



Pakad
f LOG OF BORING NO. MC-253 Paga7 of 8
CLIENT
HNTB GEQLOGIC LOG
SITE PROJECT '
McDONALD COUNTY, MISSQURI 1-49, MISSOURI
SAMPLES TESTS
o 2 G
g o = ) ae
S DESCRIPTION , | 2 > | o E 2z
&) Lo I~ 4 W =~ Z= L
F £ |@f W 2|z jxw(s Z£Z
= w| Q|| D 2 | W ow
3 BHHEE IS IGIEREE:
o ggzﬁmwmguca:w
[ __|¢7 CHERT++ RUNDBI00% RQD
vs Stratified, abundant limestone seams and 10 75%
Ls Deds, light gray and gray, thin to medium
bedded, very fine to fine grained, fresh,
‘<' €T hard, solid ot
Ls e
- ] cr A
- ] &5
R
er
I es =
—— CT
] esx
. — i c r
Ls
— LS
L
ts
65 L5 11184] oo
CHERT++ RUN|DB [100% RQD
Lg stratified, abundant limestone seams and 11 T4%
beds, light gray and gray, thin to medium ,
] bedded, very fine to fine grained, fresh, .
=~ cr hard, solid o
er .
Tk Ls
— ] er
Ls —
\ ex
- e
T
I
‘gﬁ Ls
gl er
5 Le ‘
g 70 . _ 11134 70
& Continued Next Page
z1 The stratification lines represent the approximate boundary lines
9 betwzen soil and rock types: In-situ, the transition may be gradual. L
;3 WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-20-03
8| WL ¥ DRY wD |¥ DRY AB BORING COMPLETED 5-31-03
S Rl ¥ e r r acun RIG ATV, #98|FOREMAN  ss
gLWL APPROVED BRO|JOB#  J7P0601]
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I ™
LOG OF BORING NO. MC-253 Page 8 of 8
I CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
I McDONALD COUNTY, MISSQURI 1-49, MISSOQURI
SAMPLES TESTS
0 3 e | g2
l 9 DESCRIPTION .| > e .% 2T
o Sisly Y25 |ea@|2 | 22
3 B 1812 8|rEik|s, | OF
g < -
BE 8183 (F| 5|52 58 kel 2E| -
vy CHERT++ RUN DB 100% RQD
I stratified, abundant limestone seams and 12 74%
¢r  beds, light gray and gray, thin to medium
277 s bedded, very fine to fine grained, fresh,
hard, solid
cr
or
cr
l Ls
Ls
BT
- er
l —1 L3
1 s by
75 11084} . W
g SHERT++ RUNIDB[I00% RQD
I stratified, abundant limestone seams and 13 78%
oy Deds, light gray and gray, thin to medium
bedded, very fine to fine grained, fresh,
' B hard, solid
er
LS -
lg L T
5 _ -
; cr’ -,
E 80 (11034 oo '
EI— Continued Next Page
el The stratification lines represent the approximate boundary lines
E between soil and rock types: In-situ, the transition may be gradual.
o] WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-20-03
WL [¥ DRY WDYDRY  AB BORING COMPLETED - 5-31-03
H=r v BIFACON o
WL APPROVED BRO|JOB#  J7P0601)
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LOG OF BORING NO. MC-253 Page 9 of 9 I
CLIENT
HNTB GEOLOGIC LOG
SITE . PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI I
— SAMPLES TESTS
. - % o
5] o £ o aa l
9 DESCRIPTION E: 2| | %3 g
o E|E E
&) Ao I I i} =~ Z | = Lo - |
T T w > |z |zW|5 Z7Z *
o FElel2|lw | 2L Qi
: 5 18| 3|8| 8|S |58 kgl 28
< o |2|zZz|Ek| x| om|Soc|aal 3n
NOTE: '
Information from three berings was -
combined to praduce this log.
Boring MC-253 was drilled to 7 feet and
cored to 45 feet. At this depth, the boring
caved in and was abandoned. l
Boring MC-253A was moved 9 feet
northwest of boring MC-253. MC-253A
was drilled to 28 feet and cored to 49.5
feet, where the core barrel becamé stuck in l
the rock. The boring was abandoned.
Boring MC-253B was moved 9 feet ‘
northeast of boring MC-253. MC-253B e I
was drilled to 30 feet and cored to 80 feet. B
8
| i
E |
ﬁ
Z] The strafification lines represent the approximate boundary lines
O between soil and rock types: in-situ, the transition may be gradual.
3 WATER LEVEL OBSERVATIONS, ft ' BORING STARTED 2-20-03
s WL [¥ DRY WD [ DRY AB BORING COMPLETED 5-31-03 I
g wL ¥ Y e r r acnn RIG . ATV, #38|FOREMAN  SS
gL APPROVED BRO|JOB#  J7P0601) l



















































17

[ ™)
LOG OF BORING NO. MC-271 Page 1 of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 973+08, 120 feet left of centerine SAMPLES TESTS
2 = £ %
Q = oo
S DESCRIPTION @ = .| ®£|® | &7
o # | S| & b ElE Lh
z r |®]| W > | zo || Z z9
T = w| | oiluld - TN o
2 B 8|3|¢|8 83|58 |ky| 2E
O |Approx. Surface Elev.: 1205.0 ft s |3|Z|e| 2| = |23|58| 35
0‘6} SANDY GRAVEL, with clay —GP| 1 |AS
) 0( red, white and gray, dense, moist _]
Qq _
uD°< .
o O ]
NeTq _]
p 07 5]
o D -
a%C —
P o] _—
L0 -]
;6°< ]
o 0 10—
:%C ~
D, o —
:%C —_]
D, 0 »
O (] 15—
O =
o D —]
:%C =
D0 Z
P As120 11850 59~
GRAVEL, with silt and clay —GP[ 2 [AS
D g light brown and white, dense, moist -
3C§ ]
X E
A -
P 1425 1180.0f o5 ]
5 9., CHERT++ 11790] = - |RUN|DB[17%[RQD
Fa) stratified, abundant clay seams, white and . T DBl00% 0%
A Al2Z1_\pink, very thin bedded, very fine grained, / 1178.0 —~ RUN RQD
ighly weathered, hard, with cavities ] 2 57%
o CHERT++ =
= stratified, trace limestone seams, white and .
= light gray, medium bedded, very fine 30—
5 rained, weathered, hard, solid, trace vugs -
Z -] RUN| DB 100% RQD
g ; - 3 83%
& Continued Next Page
E The stratification lines represent the approxirnate boundary lines
@] between soil and rock types: in-situ, the transition may be graduat.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03
gl WL |¥ DRY wD | DRY AB BORING COMPLETED 8-22-03
wi
;: WL ¥ DRY 24 hr AB X Err acun RIG ATV, #98 | FOREMAN S8
: APPROVED BRO|JOB#  J7P0601




200

LWL
WL

1lerracon

L DRY 24 hr AB |¥

WL

RIG ATV, #98

FOREMAN SS

APPROVED BRO

JOB #

r~ ™)
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI I-49, MISSOURI
SAMPLES TESTS
o 3 £ i al
S DESCRIPTION |2 > .| BIE |9z
T T | 9| W > | zo || Z Z3
o E |lw|l@ |w|d T2 |wWEl =2 O
< 8388|5058 5, o0
G a |3|lz|tlx|%a |30ci{ad} 55
35—
AA f CHERT++ - |RUN/DBI00% RQD
A stratified, with limestone seams, white and 7 4 90%
&3 A light gray, medium to thick bedded, very —
A A fine grained, slightly weathered to fresh, 7
hard, solid —
A A 40—
A D —
A A - RUN|DB{90%| RQD
A& A ] 5 78%
A A _]
A A _
A A ]
fay's 45—
A A —
faa — RUN| DB 100% RQD
A A ] 6 94%
A A _
AA —
A4 ] RUNIDB[100% RQD
A A 50— 7 100%
A A ]
A A — RUNjDB [100% RQD
& A T 8 95%
A A _
. —]
A A _
FaSa 55—
A A ]
A A — RUN|DB 100% RQD
A A T 9 95%
A A —
A A 7]
A A —
A A 60—
ol A A .
S AN — RUN|DB |95%| RQD
A A 7 10 90%
Bla A —
= Y- -
8la o , —
& . 65—
® Continued Next Page
E The stratification lines represent the approximate boundary lines
©] between soil and rock typaes: in-situ, the transition may be gradual.
¢ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03
3 ¥ DRY WD X DRY AB BORING COMPLETED 8-22-03
w
o
I
&
2

J7P0601)
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,
LOG OF BORING NO. MC-271 Page 3of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o . ¢ G
o] & o od
3 DESCRIPTION g 1 o] 2|E gz
© € |5 ) o & | EiE 1 ER
I T |9 W > |z |xlnl 2 z9
w|o|lw| O 2 |WE =2 Qi
3 AEHEIEIEIENE:
o b |8zl 8 |%a |28({88| 35
f A CHERT++ ]
stratified, with limestone seams, white and - 3
ﬁ D‘f light gray, medium to thick bedded, very — R? 1N DB 100% I;gal/z
A A fine grained, slightly weathered to fresh, .
A hard, solid -
A -
A A —
A A TDt
A4
A A — |[RUN|DB100% RQD
A N ] 12 97%
A A —
A A .
a4 75—
2 A7s 1200
AL“A CHERT++ _ —  |RUN/DB100% RQD
A A stratified, with limestone seams, light gray . 13 97%
AL and gray, thick bedded, very fine to fine —
A P grained, fresh, hard, solid ' ]
A A 80—
. —
aa ™ RUN/DB{97%| RQD
A 4 ] 14 69%
A A ]
A A J
A A -
FANa B5—
A A -
AN _
4 BOTTOM OF BORING AT 96 FEET I |RUN|DB|95%| RQD
A A BORING BACKFILLED WITH CUTTINGS . 15 87%
A A 08/22/03 -
A —]
DA A ++ Classification estimated from core %077
A A samples. Petrographic analysis may -
AA Ac reveal other rock types. T RUNDBIT5%RaD
gl o A Note: Catcher broke - lost fast foot of core Z 16 69%
gla a from barrel. .
A A 95—
Sla nloe 11080
§ i
:
z1 The stratification lines represent the approximate boundary lines
©] between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED B8-20-03
#] WL (¥ DRY WD [¥ DRY AB BORING COMPLETED B-22-03
L),
o] WL |¥ DRY 24 br AB ¥ Er r acon RIG = ATV,#98 | FOREMAN  SS
gl wL APPROVED BRO|JOB#  J7P0601)
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-

f .
LOG OF BORING NO. MC-271 Page 3 of 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
¢ 3 <t | g2
9 DESCRIPTION .12 2 oo B|E | g2
= [id E| = [=
) Lol =S I < i =~ z | = Lo .
I £ |® ]| W > | Zzy | W |5 z
o E lwl@da|wl© V2 = N 8 u »
= 5 1813|212 |58|<8lzs!| 2 ;
& o iS3|z|E|e|®s2|20|58) 56 oy
OVERRuADEN
25 11800| e v
c7 CHERT++ RUN(DB[17%| RQD ;
_ stratified, abundant clay seams, white and 1 0%
ccay pink, very thin bedded, very fine grained, 1
i o6 highly weathered, hard, with cavities 1179.0
2 CHERT++ RUN DB [100% RQD
stratified, with limestone seams, white and 2 57%
& light gray, medium to thick bedded, very 7
oy fine grained, slightly weathered to fresh,
o | cr hard, solid -]
» REED SPeznes Fomrarron -
.oa “‘417[4; f:'-c.'{h'"-‘q B
[
" "7 s 7
cTr - "
i
~ ) 30—
Continued Next Page
The stratification lines represent the approximate boundary lines
between scil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03

BOREHOLE €9 MC-271.6PJ TERRACON.GDT 12/5/03

WL (¥ pry wbD ¥ DRY AB

L

WL I¥ DRY 24 hr AB |¥
w

BORING COMPLETED

8-22-03

Tlerracon 2 s e

APPROVED BRO|JOB#

J7P0601
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LOG OF BORING NO. MC-271 Page 4of 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
— & B
Q o] = @ o
3 DESCRIPTION g > oa| 2|52
o 215 Ul s|eflz |28
z E ol w 8 T s |WE |2 ok
3 5183|8855 |58 5y 28
5 a [821Fj2|%2 53|88 5%
cr _|
31 1174.0
w--| €7 CHERT#+ RUN|DB 1009 RQD
ts stratified, trace limestone seams, white and ] 3 83%
[~ | er light gray, medium bedded, very fine
==3 &+ grained, weathered, hard, solid, trace vugs
T |
er -
cT ]
- LS 35—
cT =
36 1169.0
_ CHERT++ RUN| DB [100% RQD
€T stratified, with limestone seams, white and 4 90%
. light gray, medium to thick bedded, very ]
27148 fine grained, slightly weathered to fresh,
- er hard, solid -
i P —
B cr —
Ls —
o3 /
,«% B -
& cr
8 —
§ B 40
5 Continued Next Page
1 The stratification lines represent the approximate boundary lines
:‘-3 between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03
gl WL |¥ pRY wD [Y DRY AB BORING COMPLETED 8-22-03
o] WL X DRY 24 hr AB [¥ Er racnn RIG ATV, #98|FOREMAN  SS
LU
gl WL APPROVED BRO|JOB#  J7P0601)
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r ™
LOG OF BORING NO. MC-271 Pace 5 of 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES ‘ TESTS
O o £ o ag
3 DESCRIPTION | g | = & ,I‘;_’ 743
o T x|l 1| - R L ¢
I e I Y > | zo || Z Zz
o IEI_. |l Q|lwu] © "z E; 2 8LI..I
2 RIS 3|e1 8| EQ {58 e BE
0 o 8|2t |%a{zc]|6a| 56
-CT et —
4 1164.0
CHERT++ RUN|DB|90%| RQD
stratified, with limestone seams, white and 5 i 78%
light gray, medium to thick bedded, very 7] B
fine grained, slightly weathered to fresh, .
hard, solid ]
er n
. 45—
46 1159.0
CHERT++ RUN{DB l00% RQD
stratified, with limestone seams, white and 6 94%
light gray, medium to thick bedded, very n
fine grained, slightly weathered to fresh,
o hard, solid N
e —
o 488 ' nse2l | :
gr B CHERT++ - |RUNDB{00% RQD
8 stratified, with limestone seams, white and 7 100%
oy light gray, medium to thick bedded, very |
g fine grained, slightly weathered to fresh,
g N hard, solid I 50—
f‘ul Continued Next Page
E The stratlfication lines represent the approximate boundary lines
2 between soil and rock types: in-situ, the transition may be gradual.
§I WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03
o WL [¥ pRY wD |¥ DRY AB BORING COMPLETED 8-22-03
A1) o -
8| WL |¥ DRY 24 hr AB |¥ E r r acon RIG ATV, #98|FOREMAN S8
g WL APPROVED BRO|JOB#  J7P0601,
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e

[ LOG OF BORING NO. MC-271 Page 6 of 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
= c &
O] o & e oo
9 DESCRIPTION |2 e o E 2T
0 | x| w =~ z| = L
T I W w R - R AT z 7
e E 8|S |w| 8 2L > 89{
: &83%859‘”31::‘52,_
o a {3l Z|F|x | v |ZEO0|aal S
cr N
Tl e
51 1154.0
CHERT++ RUN DB[100% RQD
stratified, with limestone seams, white and N 8 95%
€7 light gray, medium to thick bedded, very
fine grained, slightly weathered to fresh,
s £%  hard, solid ]
[ ]
cT —
== ccay N
.. €7 55—
| cr N
AL 55 Ls 1149.0
2T CHERT++ RUN( DB 100% RQD
stratified, with limestone seams, white and ] 9 95%
light gray, medium to thick bedded, very
fine grained, slightly weathered to fresh,
- €7 hard, solid ]
Ls
] cr
§ - —
5
O -]
§ | eTves .
% T er Continued Next Page
2§ The stratification lines represent the approximate boundary lines
9} between scil and rock types: in-situ, the transition may be gradual. )
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03
gl WL |¥ DRY wD |X DRY AB BORING COMPLETED 8-22-03
wi =
of WL [T DRY 24 hr AB [¥ E rracon RIG ATV, #98| FOREMAN  SS
w
gl WL APPROVED BRO|JOB#  J7P0601)
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r )
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI [-49, MISSQOURI
SAMPLES TESTS
Q2 6’ £ o [a) E
g DESCRIPTION |2 i :5: 2r
o o>l w ~ z|z L 9
I T | w > |z jxeu |5 z=> -
o Flo|o|y| 0l 72 |0E O uj
% 5 (213|838 |KS |s8|ks| 2B
o a |3z |F|l2|om|20|cd| 55 P
er -
61 1144.0
CHERT++ RUN|DB |95%( RQD
stratified, with limestone seams, white and 10 90%

¢ light gray, medium to thick bedded, very
fine grained, slightly weathered to fresh,
~ hard, sclid ™

LS

cTr
L LS —

-

Ls

66 1139.0
CHERT++ RUN|DB 100% RQD

¢ ¥ stratified, with limestone seams, white and 11 88%

light gray, medium to thick bedded, very :

fine grained, slightly weathered to fresh,

hard, solid .

l.a,[é 4[2-»4'..{? w/cff:? Lgemy

cr
'g_ cr _ .
= . -
8 j
S i " 70—
& Continued Next Page
Zl The stratification lines represent the approximate boundary lines
@] between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03
gf WL ¥DRY  wD ¥ DRY AB BORING COMPLETED 8-22-03
tw .
of WL I¥ DRY 24 hr AB[¥ er r acon RIG  ATV,#98 | FOREMAN  SS
L
§ WL APPROVED BRO|JOB# J7P0601
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( N
LOG OF BORING NO. MC-271 Page 8 of 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI -49, MISSOURI
SAMPLES TESTS
e 3 < : 0l
S DESCRIPTION .| 2 > =] o E 2T
Q = x| w ~ Z|s Lo
T T @ | w > z@ jrw| 5 Z=>
< IS 2 e8] 8 EE|a, | OF
& B (2312|7252 23|88 25
o
T e
71 1134.0
ts CHERT++ RUN/DB[100% RQD
77 stratified, with limestone seams, white and B 12 97%
e7 light gray, medium to thick bedded, very
fine grained, slightly weathered to fresh,
%’ €Y hard, solid ]
B |
7 Ls
Tl er —
/]
cr 7]
Ptee— LAY 75—
[ 4.4 —
76 1129.0
CHERT++ RUNIDB 100% RQD
€T stratified, with limestone seams, light gray 13 97%
and gray, thick bedded, very fine to fine 7]
grained, fresh, hard, solid
cr .
Lg —
g L er N
B T
3 -
=
g T 80
L e —_
2 Continued Next Page
gl The stratification lines represent the approximate boundary lines
©) between soil and rock types: in-situ, the transition may be gradual. .
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED B-20-03
3| WL ¥ DRY wD [¥ DRY AB BORING COMPLETED 8-22-03
of WL |T DRY 24 hr AB [¥ e rr acon RIG ~ ATV,#98|FOREMAN  SS
A WL APPROVED BRO|JOB#  J7P0601)
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™

r ' .
LOG OF BORING NO. MC-271 Page 9o 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o) B = R AL
S DESCRIPTION |2 x| oa| 2 : | gz
Q & | > | w ~| =Z1E Lo
T T | ®| W > |l zolew|Z Z>
< 5182|888 |52 |5, S8
<
S 21282 |r| ¥ |5%= |23|8E| 3b
CHERT++
cr stratified, with limestone seams, light gray
—{ s and gray, thick bedded, very fine to fine 7]
81 grained, fresh, hard, solid 1124.0
ey CHERT#+ RUNIDB[97%| RQD
stratified, with limestone seams, light gray 14 | 69%
and gray, thick bedded, very fine to fine ]
€7 grained, fresh, hard, solid
LS -
cr B
Ls T
cr 85—
=77 Ls
|/ SH —
g er
e ] —
er —
87 1118.0
CHERT++ RUN| DB [95%| RQD
¢n Sstratified, with limestone seams, light gray ] 15 87%
and gray, thick bedded, very fine to fine
| grained, fresh, hard, solid
Ls N
§ e ]
i cs ‘ -
(5] p—
z - ;
g - < . 90—
T Continued Next Page
EI The stratification lines represent the, approximate boundary lines
Q) between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03
g] WL [¥ DRY wD [ DRY AB BORING COMPLETED §-22-03
of WL [¥ DRy 24 hr AB ¥ erracun RIG ATV, #98|FOREMAN  SS
: APPROVED BRO|JOB#  J7P0601,
-}
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‘_1 !

[ LOG OF BORING NO. MC-271 page 10 of 10
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o ol £ o ng
S DESCRIPTION ik > | 2|F |82
o E [5| x Ti ~ ZE 5
I e L T z | z@ |y 2 Z>
o = w oo} w [»)] - T [@ BT
2 8|3 (8|8 |a0158 k| SF
) o [Slz|E|x| %8 |20|58| 35
CHERT++ B |
L3  stratified, with limestone seams, light gray : S
. and gray, thick bedded, very fine to fine B :
| grained, fresh, hard, solid
e
@ 1113.0
CHERT++ _ RUN|DB|75%| RQD
---| ., Strafified, with limestone seams, light gray 16 69%
--- and gray, thick bedded, very fine to fine ]
<r grained, fresh, hard, solid
- o —
CT LS 1
::h_ ETe s —
Ls —
e ’
f— Pl ol 95-—
98 1109.0
:
8
3 j
L
:
El The stratification lines represent the approximate boundary lines
2] between soil and rock types: In-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-20-03
gl WL |¥Y DRy WD ¥ DRY AB BORING COMPLETED 8-22-03
| WL X DRY24 hr ABIY Err acon RIG ATV, #98 { FOREMAN SS
g WL APPROVED BRO|JOB#  J7P0601)
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)
LOG OF BORING NO. MC-283 Page 1 of
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI I-49, MISSOUR!
Boring Location: 581+08, 120 feet left of centerline SAMPLES TESTS
Q 5 ‘E. & [an] 'g
~ DESCRIPTION |2 Sl ol B|E &z
I T |®| w > | ze x| £ ZS
o [ [75] [43] w O 1 ; wE |2 QO
g 35|83 |69 |58 %y S8
@ |Approx. Surface Elev.: 1183.0 ft 6 8|2 |E| 2| %8 |20|68| 56
GRAVEL, with silt and clay —GC| 1 [AS
light brown and white, medium dense to .
dense, dry —
5]
10;:
15—
20 1163.0 20 1
GRAVEL, with clay — 2 |AS
reddish brown, dense, dry to moist s
25—
g - RB
3 -
Z ) —
75 i ]
% Continued Next Page
EI The stratification lines represent the approximate boundary lines
2] between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft : _ BORING STARTED 8-12-03
g] WL |¥ DRY wD |Y DRY AB BORING COMPLETED 8-20-03
WL ¥ ¥ Err AJCON rc  ~v.ies[roreman  ss
O APPROVED BO|JOB#  J7P0601)
w
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( .
LOG OF BORING NO. MC-283 Page 2013
CLIENT l
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI .
SAMPLES TESTS
o 3 e . a2 .
2 DESCRIPTION | @ = L ®|F | gz
2 € | £ ec il = ElE 5
I T |@| w Flze |cu|Z Z>
o = w|laoal,l 6 T2 |uEe | 2 wh
5 BEEERF IR I IR |
G o |3|z|E|le|sai20|68| 55
GRAVEL, with clay —
reddish brown, dense, dry to moist .
35— l
40~ l
45—
50— l
?
60— .
g - l
5 E
g —
Q 85 | 11180] o 7] l
o Continued Next Page
Z] The stratification lines represent the approximate boundary lines .
91 between soil and rock types: In-situ, the transition may ba gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-12-03
sf WL |¥ prY wD |¥ DRY AB BORING COMPLETED 8-20-03 l
Yot v PITACON s v ssromamnss
e APPROVED  BO|JOB#  J7P0601 .
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Y X

=l =l-]

IR RS
| -

Tlerracon

RIG ATV, #98 | FOREMAN S8

APPROVED BO | JOB #

"
LOG OF BORING NO. MC-283 Page 3 of 3
CLIENT
HNTB
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-498, MISSOURI
SAMPLES TESTS
) 3 g ol
3 DESCRIPTION e > e| X[F |8z
O = > | x w ~ 2| E E'LTJ
I r (@ >l zw xio| 2 Z>
o = 23] o w Q V2 | W = O
: B |83 |¢|3|ES |58k 8K
(0] 6 |3|Z]|F|x|oa 28|88 55
:‘A CHERT++ —{ |RUNIDB100% RQD
A A stratified, abundant limestone seams and ] 1 44%
AR beds, gray to dark gray, medium bedded, —
A A very fine grained, fresh, hard, solid ]
A A — |RUN|DB|90%] RQD
. 2 58%
A A -
A A 70:
AL —
A A .
A f74 11100
o CHERT++ — |RUNIDB[90%| RQD
aan stratified, with limestone seams, trace = 3 85%
a4 hale laminations, white, light gray and —
A A s ns, » light gray 75—
A A dark gray, medium bedded, very fine .
AN grained, fresh, very hard, solid —
4 478 1105.0] ]
BOTTOM OF BORING AT 78 FEET
BACKFILLED WITH CUTTINGS 08/20/03
++ Classification estimated from core
samples. Petrographic analysis may
reveal other rock types.
] |
g
Z|
g ;
o]
=0 The siratification lines represent the approximate boundary lines
g between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-12-03
2l WL |¥ DRY wD |¥ DRY AB BORING COMPLETED 8-20-03
2
2

J7P0601)




>/

LOG OF BORING NO. MC-283

)

Page 7 of 8
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
@ 3 g k.
O = a 0o
= DESCRIPTION a > o = s | 9 g
o o = & - ElE L '
& P I I 2|z %: @ fu Z zZz
3 AIHEEEIEIERE:
o a8 |3z | ¥ | %3 |23 (88| 55
OVEAZVLDEN —
65 1118.0) o
CHERT++ v RUN|DB 100% RQD
c7 stratified, abundant limestone seams and 1 44%
~~~|,s beds, gray to dark gray, medium bedded, ]
very fine grained, fresh, hard, solid
e REED SPAFNGS Formarron
Ls
cr o
68 1115.0
CHERT++ RUN| DB [80%]| RQD
£ ¥ stratified, abundant limestone seams and 2 58%
- beds, gray to dark gray, medium bedded, 7]
% c7 very fine grained, fresh, hard, solid
- Ls
8 _
=
8 [ -"j__
% Continued Next Pagg
E The stratification lines represent the approximate boundary lines
9 between soil and rock types: in-situ, the transition may ba gradual, .
3| WATER LEVEL OBSERVATIONS, ft BORING STARTED 8-12-03
gl WL [¥ pry wD ¥ DRY AB BORING COMPLETED 8-20-03
wL (¥ L2 e rracon RIG ATV, #98[FOREMAN  SS
£l wL APPROVED BRO|JOB#  J7P0601)
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1
[ LOG OF BORING NO. MC-283 page 8 of
CLIENT
HNTB GEOLOGIC LOG
SITE PROJECT
McDONAILD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
Q 6' £ o DE
= DESCRIPTION |8 el = g | 9r
T} | x| x i} ~ ZlE L6
T £ |?]| u > | ze x| S Z>
o et (%) m w| © e | WE O
® 5 |83 1%|8[k8(58|xs]| S
0] 6 3|z |¥lx|om 20|58 56
CHERT++
stratified, abundant limestone seams and
T beds, gray to dark gray, medium bedded, 1
very fine grained, fresh, hard, solid
[t er
. Ls f—
73 e 1110.0
:;’{' CHERT++ RUN| DB |90%| RQD
stratified, with limestone seams, trace a 3 B85%
©T"  shale laminations, white, light gray and
c7» dark gray, medium bedded, very fine
— Ls grained, fresh, very hard, solid -
[ _| s -
[~
i ro—
er
cT ]
= &
ar N
by )
T4 LS ]
78
g
g
5
=
3
®
&
;“g The stratification lines represent the approximate boundary lines
9] between soit and rock types: in-situ, the transition may be gradual.
;3' WATER LEVEL OBSERVATIONS, {t BORING STARTED 8-12-03
gl WL |¥ DRY wD [¥ DRY AB BORING COMPLETED 8-20-03
EL|
y = PITACONF  wiomm s
WL | APPROVED BRO|JOB#  J7P0601]










9.4 Roadway Structure Boring Logs
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BOREHOLE 99 5019MS23-24.GPJ TERRACON.GDT 7/24/03

(e

i Y
LOG OF BORING NO. MS-23
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 738+62, 175 Feet right from baseline SAMPLES TESTS
southbound ramp )
0 3 € . o
£ . 9 s
S DESCRIPTION 2 el S e
g € |5 x |- S| BE|IE | EF 5
T r |®| W > | ze |xfi|Z | 28 3
FE (e |w|lQ| v |WEe|2 o o
& 52| 3(e|8 |k |58|ks| SF| 3
O |Approx. Surface Elev.: 943.6 ft o |2|z|E|lx|om|30|68| 35 o
GRAVEL, trace clay —GP HS
light brown and white, loose to dense, al
moist il
—GP| 1 |SS| 14| 10 5,5,5
S JGP| |AS
—GP| 2 |SS|10| 10 4,4,6
i [T
414 929.6 .
l\é} LIMESTONE GRAVEL, with sand R o R Lok
)OOD< gray, dense, dry 15 JGp
P A 17 9266|
AUGER REFUSAL ON LIMESTONE
BOTTOM OF BORING AT 17 FEET
BACKFILLED WITH CUTTINGS 10/15/02
1
The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-15-02
WL |¥ DRY wbD [¥ DRY AB BORING COMPLETED 10-15-02
WL [T DRY 24 hr AB |¥ Err acnn RIG ATV, #103E |FOREMAN  JW

APPROVED CSK|JOB#

J7P0601)
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o
—
LOG OF BORING NO. MS-24
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 740+47, 51 Feet left from baseline SAMPLES TESTS
southbound ramp ©
0] = c 3 o
(@] = ° na o
2 DESCRIPTION 2 o (oo d RIS Ll g
Q € | > x & S| Bk s -
g E lal8|ul8]%2 583 82| &
% B 18|35|%| 8|55 |58|%s| 2% 5
O _|Approx. Surface Elev.: 963.2 ft o |3|z|F|x|om|20|88| 35 o
i 5} GRAVEL, with silt —GM HS
DI light brown and gray, dense, dry =
P10 =
NS PE: 950.7] ]
36— CHERT++ 9554 GM——SST 0 {50/t 201",
ray, hard, dry 30/0"
AUGER REFUSAL ON CHERT
BOTTOM OF BORING AT 3.8 FEET
BACKFILLED WITH CUTTINGS 10/18/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
g
8
> 4
3
7 ,
=
5
3 The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
§ between soil and rock types: in-situ, the transition may be gradual.
2] WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-17-02
8] WL |¥ DRY wbD ¥ DRY AB BORING COMPLETED 10-17-02
| WL [T DRY 24 hr AB ¥ Err acon RIG ATV, #103E [FOREMAN  JW
% WL APPROVED CSK|JOB# J7P0601)
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LOG OF BORING NO. MS-41 e
CLIENT
HNTB Automatic Hammer Efficiency = 83%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI v
Boring Location: 768+04, 400 Feet left of centerline SAMPLES TESTS
[ce]
O] . c ‘D ‘:
o) -~ ® oa Re)
S DESCRIPTION 0 = ] ®|F 5z p
Q € | >] & & ~| Bt s B
T r (9| W > | zo |xim| 2 zZ> 2
E ||l Q2 |w| O A T = ] O O
% B8 3|83 |ES|58|xs| S 3
O [Approx. Surface Elev.: 995.1 ft o |[S|z|F|lxe|sa|Z0|c8| 56 o
CLAYEY GRAVEL —GC PA
dark brown and white, loose, dry to moist ]
—GC| 1 |Ss| 12| 9 3,4,5
6| [PA
—GC| 2 |SS| 10| 10 55,5
fa 7 B T
Jfé 13.5 981.6 =
GRAVELLY LEAN CLAY, scattered sand —CL| 3 |SS| 14| 11 5,5,6
/ brown and white, medium stiff, moist 15—
/ —CL PA
s o768

AUGER REFUSAL ON APPARENT

CHERT

BOTTOM OF BORING AT 18.3 FEET
BACKFILLED WITH CUTTINGS 11/14/03

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS41-43.GPJ TERRACON.GDT 1/5/04

WATER LEVEL OBSERVATIONS, ft BORING STARTED 11-13-02
WL ¥DRY  wD|[¥DRY AB BORING COMPLETED 11-13-02
WL |¥ DRY 24 hr AB [¥ 1rer r acon RIG ATV, #98 | FOREMAN DB
WL APPROVED SPB|JOB#  J7P0601/
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LOG OF BORING NO. MS-42
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 83%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 767+90, Centerline SAMPLES TESTS
o
0 = ¢ B =
] = o oa Ke)
3 DESCRIPTION Q il ol RS 2
= 2o e Gl _>| 55 | &k 5
£ Elald|u|d|32|6E|5 32| 8
% B 8|35 |%|0|kS|58|%5]| SF 3
O _|Approx. Surface Elev.: 977.6 ft o |S|z|F|lx|oa 20|88 35 o
d ‘é} GRAVEL WITH COBBLES —{GP PA
h . brown, dry i
OOOC ]
D il
0 0das 974.1 -
L GRAVELLY SAND, trace clay —SP| 1 |SS| 6 | 14 2,59
brown and white, loose to medium dense, 5—]
dry —JsP[ |PA
—SP| 2 |SS| 4 4 2,1,8
el 10
LT g66] —|SP| |PA
44— LIMESTONE++ /—95&2
ray, hard
AUGER REFUSAL ON LIMESTONE
BOTTOM OF BORING AT 11.4 FEET
BACKFILLED WITH CUTTINGS 11/13/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
5
z
8
&
o i
= I
&
‘%i The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
30 between soil and rock types: in-situ, the transition may be gradual.
=
2] WATER LEVEL OBSERVATIONS, ft | BORING STARTED 11-13-02
2l WL |¥ DRY wbD |¥ DRY AB BORING COMPLETED 11-13-02
| WL [T DRY 24 hr AB [¥ Err acon RIG  ATV,#98|FOREMAN DB
g wL APPROVED SPB|JOB#  J7P0601)




5PJ TERRACON.GDT 1/5/04

BOREHOLE 99 5019MS41-43.G
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LOG OF BORING NO. MS-43
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 83%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 767+97, 440 Feet right of centerline SAMPLES TESTS
)
o = g 3 %
o S o oa L
= DESCRIPTION e o [ Bl s
= £E e Bl_=| B | EF -
B T |9 | w > | zw |ed| 2 zZ> [S]
o = 3 N T )] 2 | WE |2 Ow O
z T 1838|855 |58 ks 08| 2
© |Approx. Surface Elev.: 966.0 ft a |S|lziF|l 2] %2 |28158]| 55 @
GRAVEL, with clay —GC PA
brown an and white, medium dense, dry to ]
moist =
—GC| 1 |SS| 10| 12 5,6,6
Tecl [PA
—GC| 2 |SS| 6 12 5,7,5
[T T
gpfm.s gsi5|  —GC| 3 |SS| 10| @ 545
SANDY LEAN CLAY 15—
/ brown, very soft, moist il CL PA
719 947.0 cLl 4 [s¥l 6
195 | LIMESTONE++ /_-946.5 5—TSST0—190/" 50/0"
Xlght brown, hard, highly weathered
AUGER REFUSAL ON LIMESTONE
BOTTOM OF BORING AT 19.5 FEET
BACKFILLED WITH CUTTINGS 11/13/03
The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft , BORING STARTED 11-13-02
WL |¥ pRrY WD |¥ DRY AB BORING COMPLETED 11-13-02
WL |¥ Y Err acnn RIG ATV, #98 | FOREMAN DB
WL APPROVED SPB|JOB# J7P0601)
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OG OF BORING NO. MS-59 e
CLIENT
; HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 783+36, 150 Feet left of centerline SAMPLES TESTS
(o)
o 3 f- . o & 5
S DESCRIPTION 2 = .| %|E | 8z 2
2 &= > | ﬁﬁ < E = o 6 <
T r |®| W > |z |cw| 2 zZ> 2
o B wn|o|ly| o S |WE |2 O O
% 5 12]35|%|3|kS|58|&ks| 2F 3
O |Approx. Surface Elev.: 1034.3 ft o |3|z|F|x|om|30|6d| 56 o
"é} GRAVEL —GP HS
YO 41,5 gray, loose, dry 1032.8 .
AUGER REFUSAL ON APPARENT
CHERT
BOTTOM OF BORING AT 1.5 FEET
BACKFILLED WITH CUTTINGS 10/22/02
v
3
z
3
i
(=
§ |
% The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
ﬁ between soil and rock types: in-situ, the transition may be gradual.
=
2]l WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-22-02
2l WL |¥ DRY wD |¥ DRY AB BORING COMPLETED 10-22-02
% WL |¥ DRY 24 hr AB |¥ err acon RIG ATV, #103E | FOREMAN JW
%JLWL APPROVED CSK|JOB# J7P0601)
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LOG OF BORING NO. MS-60 Setat ot
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 784+25, 248 Feet right of centerline SAMPLES TESTS
(o]
o = g @ b
O e (3 oaQ »9
9 DESCRIPTION @ > | ®lE | BF ?
o | > | x & 2 ZE o 3
z r | @] w S|z |G| Z -3 3
o = w|Q|wl| O S | WE - Ouw o
% & 18|3|2|Q |88 |28|&s| 2K 3
G |Approx. Surface Elev.: 1010.4 ft a |8|z2|F|&|o%m|30|ag| 56 @
PR GRAVEL, with silt —GM HS
D I light brown and gray, very dense, dry 7
b O |C _
);D"< . 1 |SS| 10 | 18/6" 25,18
4.5 ; 7] » 10,
e to0sdl 5] = 502" 50/2"
\gray, hard / o
AUGER REFUSAL ON CHERT
BOTTOM OF BORING AT 5 FEET
BACKFILLED WITH CUTTINGS 10/18/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
5
=
3
>
['4
u
&
% The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
ﬁ between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-18-02
2l WL [¥ DRY WD | DRY AB BORING COMPLETED 10-18-02
| WL [T DRY 24 hr AB ¥ err acnn RIG ATV, #103E |[FOREMAN  JW
% WL APPROVED CSK|JOB# J7P0601)
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LOG OF BORING NO. MS-72 )
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 792+28, 250 Feet right of centerline SAMPLES TESTS
©
o =t & 7] u
(@) i o aa -9
= DESCRIPTION |2 = oo ¥|E | gz @
o € | S| Gl =S| Bl | BB =
T r || W > | zo |xw| 2 zZ> 2
o = w|lo |yl ® T2 |WE |2 Ofi o
% 2 1813|288 |88 |28 |xs| 2F 3
O |Approx. Surface Elev.: 979.8 ft 8 8|2 |c|le|&a|30|cs| 56 @
CLAYEY GRAVEL, with silt —GC HS
brown, light brown and reddish brown, ol
medium dense, moist —
—GC| 1 |SS|{ 10| 14 6,6,8
*Iec[ |ns
248 o71.8] —
i CHERT++ e ey i "
A A gray, hard - 2 1SS1-0-155/2 5/2", 50/0
A N 10— HS
YN -
A _A11.2 968.6 —

AUGER REFUSAL ON CHERT

BOTTOM OF BORING AT 11.2 FEET
BACKFILLED WITH CUTTINGS 10/17/02

++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

99 5019MS59-60.72-74.GPJ TERRACON.GDT 7/24/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-17-02
WL |¥ DRY WD |¥ DRY AB BORING COMPLETED 10-17-02
%WVL Y DRY 24 hr AB |¥ -I rerr acon RIG ATV, #103E |FOREMAN  JW
gl we APPROVED CSK|JOB#  J7P0601)
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D
[ LOG OF BORING NO. MS-73 e
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
' SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 795+49, Centerline SAMPLES TESTS
¥
. 10) wd e ‘B p
0 £ o oad S
= DESCRIPTION E o= [y R i || il o
2 il E AN Gl S| Bl | E5 S
T r |®| W S| zo || Z zZ> Q
a = | Q|y| O TS | WE |2 Ow o
z 518|328 |68 55|25 28| B
O |Approx. Surface Elev.: 990.4 ft o |5|z|E|lx| 6@ |30|a8| 55 @
P RN SILTY GRAVEL —GM HS
I >°D q brown, medium dense, dry =
/> > 1 ] !
LD q 1]
e[Pdas o860 -
J"O" SILTY SANDY GRAVEL —GM| 1 |SS| 14| 13 10,7,6
l 1 brown, light reddish brown and gray, 5|
:’3 q medium dense, dry to moist —|GM HS
o[\ :
ny =
1 &t =
o N\
DI —GM| 2 |SS| 4 | 11 55,6
N _
l A " Iem |HS
2 -
b D v :
S =
13 Xollq —GM| 3 |SS| 8 | 16 8,10,6
| b S eM RS
| I P11 973.4]
| CLAYEY GRAVEL, with sand —
brown, medium dense, moist T
l 195 o00| —|GC[ 4 |SS| 8 [13/6" 6, 13,
. BROKEN CHERT#++, with sand 20— HS 567t S0/
AAAA gray, hard, moist =
' =~ 1218 968.6 -
' AUGER REFUSAL ON CHERT
g BOTTOM OF BORING AT 21.8 FEET
2 BACKFILLED WITH CUTTINGS 10/21/02
[
l 3 ++ Classification estimated from disturbed
§ samples. Core samples and petrographic
g analysis may reveal other rock types.
o
1
§ !
I 8] The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
ﬁ between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-21-02
l gl WL |¥ DRY WD |X DRY AB BORING COMPLETED 10-21-02
5| WL [T DRY 24 hr AB [¥ err acon RIG ATV, #103E |FOREMAN  JW
l sl wiL APPROVED CSK|JOB#  J7P0601)




BOREHOLE 99 5019MS59-60.72-74.GPJ TERRACON.GDT 7/24/03
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LOG OF BORING NO. MS-74
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 797+99, 200 Feet left of centerline SAMPLES TESTS
©
o B < 7 o
(@) = ° oo Ke]
S DESCRIPTION o e L RS i b
2 el - -4 G|_<| ElE | E6 s
I T 2] w > zw |lxew| Z Z> o
o E lo|l@|w|d| 52 |ue|> ofl ©
& 5|33 8|89 |58 k| 2E| B
O |Approx. Surface Elev.: 994.0 ft o |3|z|F|lx|om|30|ag| 55 @
"Rls|  SILTYGRAVEL —GM|  [HS
D | 3< brown, medium dense, moist ]
3 —
s 6 =
g3 990.5
AN SILTY SANDY GRAVEL —GM[ 1 |SSs[12] 14 8,7,7
s brown, light reddish brown and gray, 5]
,CD q medium dense, moist —GM HS
b0 =
aq b o L
DI _
x| JGM[ 2 [SS[ 12| 12 4,6,6
N |
) °Iem[ |HS
Iy -
[b]lq =
b i
b &
B —IGM[ 3 [SS[ 14 | 24 7,13, 11
G 15—
>°3>c< - HS
L Ne117.3 976.7]  —
AUGER REFUSAL ON APPARENT
CHERT
BOTTOM OF BORING AT 17.3 FEET
BACKFILLED WITH CUTTINGS 10/22/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
|
The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-21-02
WL |¥ DRY WD |¥ DRY AB BORING COMPLETED 10-21-02
WL [ DRY 24 hr AB |¥ Err acon RIG ATV, #103E |[FOREMAN  JW
LWL APPROVED CSK|JOB # J7P0601)
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LOG OF BORING NO. MS-103 Ry
CLIENT
HNTB Automatic Hammer Efficiency = 83%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 818+71, 239 Feet right of centerline SAMPLES TESTS
=
o e - i ad 5
= DESCRIPTION e e = | B 19
Q = >z w ~ 2l Lo 3
T || W > | zo |xmw| 2 zZ> S]
o B %) o w (e) 1S | WE > O o
3 5835|8850 |58 ks SE| 3
O |Approx. Surface Elev.: 1039.7 ft o |3|z|F|le|sm|20|68| 55 )
LEAN CLAY, trace gravel —CL HS
light brown and gray, medium stiff, dry —
—CL| 1 |SS| 12 |13/6" 7,13,
] 562" 50/2"
- scattered cobbles below 4.7 feet ol 5—CL HS
l; _ LIMESTONE++ priw S
—\brown to gray, hard, weathered to fresh
AUGER REFUSAL ON LIMESTONE
BOTTOM OF BORING AT 7 FEET
BACKFILLED WITH CUTTINGS 05/05/03
++ Classification estimated from disturbed
samples. Core samples or petrographic
analysis may reveal other rock types.
N
3
Z
3
b .
o !
w
§ The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
E between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 5-5-03
2l WL |¥ DRY WD [¥ DRY AB BORING COMPLETED 5-5-03
WL T L Err acon RIG ATV, #98|FOREMAN  SS
g WL APPROVED BKM |JOB # J7P0601)
o




99 5019MS119-120.129-131.GPJ TERRACON.GDT 7/24/03

_— g

W
e

Gl

AUGER REFUSAL ON APPARENT
CHERT

BOTTOM OF BORING AT 5 FEET
BACKFILLED WITH CUTTINGS 10/24/02

-~
LOG OF BORING NO. MS-119 Pati b
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 830+76, 188 Feet left of centerline SAMPLES TESTS
o
) .| = ‘G e
O . =) oQ -.9
S DESCRIPTION i > | ®|E | B2 2
S) € |£] & - ElE Ty 5
T r |»| W S|zo |G| Z z3 2
o E 19|88 |w{8| 2IEE & o] e
é ] 2135¢| R 9 | <5 E 5 % g <_%
G |Approx. Surface Elev.: 1086.3 ft o |3|z|F|lx|om|20|cd| 55 @
Z‘é} GRAVEL AND COBBLES, with sand and —{GP PA
) clay .
;;OODC dark brown and white, medium dense, dry —
(’9° 3.5 10828
[ 0} GRAVEL, scattered clay —GP| 1 |SS| 12 | 8/6" 7, 8, 50/2"
h O 45 reddish brown and brown, medium dense, _1081.3 5 — 502~
~ \moist 'GP P

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

| WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
WL|YDRY  wD ¥ DRY AB BORING COMPLETED 10-24-02
wi T v 1 rerr acon RIG ATV, #103E |[FOREMAN  JW
g we APPROVED SPB|JOB#  J7P0601)
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LOG OF BORING NO. MS-120 et ot
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 831+28, 4 Feet right of centerline SAMPLES TESTS
%
Q & & <5 |8 2 8
- DESCRIPTION |2 > ; i g o
%) € S| g B r ElE T g
= £ |®| W > |z |xw|Z zZ2 3
o = [} o w O ' ; we | 2 Ouw o
% B 18| 3]|%|8|kS|8|&y| 2K 3
O |Approx. Surface Elev.: 1077.7 ft o |2|z|F|lx|®@|20|cd| 56 o
’a\é} GRAVEL, scattered clay and cobbles —{GP PA
D D< brown and white, dense, dry ]
O :
o (V35 1074.2 -
24 GRAVEL, with clay —GC| 1 [ss| 18| 47 22, 26, 21
brown, reddish brown and white, dense, 5]
dry —GC HS
.% 7.5 1070.2 _E
2 28 CHERT++
\White, hard, weathered
AUGER REFUSAL ON CHERT
BOTTOM OF BORING AT 8 FEET
BACKFILLED WITH CUTTINGS 10/24/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
[
3
z
8
2
A
5
3 The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
-1 between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
2l WL |¥ DRY WD X DRY AB BORING COMPLETED 10-24-02
WL T ¥ Err acun RIG ATV, #103E | FOREMAN  JW
%JLWL APPROVED SPB|JOB# J7P0601)
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LOG OF BORING NO. MS-121 e T
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 832+24, 276 Feet right of centerline SAMPLES TESTS
o
8 ) £ - E [a] “g S
- DESCRIPTION g &-’ & o 2x K]
o = > | x w ~ E = o 6 S
T r |®| W > | zo |xw|Z zZ> Q
o = (%] fus} w o ' ; we | 2 O ©
& B |8|3|%| 38| kS |58|kg| SF 2
O |Approx. Surface Elev.: 1062.7 ft o |3|z|F|le|am|20|cl| 56 @
GRAVEL, abundant clay, scattered —GC HS
cobbles and sand -
gray, grayish brown and white, dense to —
very dense, dry i
1&4 1058.7 " "
5 48 CHERT++ 1057.9 il B S? . 1-3./,?\ 153)//6
\light gray, hard s
AUGER REFUSAL ON CHERT
BOTTOM OF BORING AT 4.8 FEET
BACKFILLED WITH CUTTINGS 10/24/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
-
3
]
3
o
5
b i
s}
al The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
-l between soil and rock types: in-situ, the transition may be gradual.
S WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
2l WL |¥ DRY WD |X DRY AB BORING COMPLETED 10-24-02
fwi [T ¥ err acon RIG ATV, #103E |FOREMAN  JW
%LWL APPROVED SPB|JOB# J7P0601)
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\
LOG OF BORING NO. MS-129 N
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 841+03, 375 Feet right of centerline SAMPLES TESTS
-
O = < I e
o £ o aa S
3 DESCRIPTION Z s RIE (8|
3 e 5.5 ElE | EF <
& T “ 1w S|z || 2 z % 5]
a Elo|@|w|ld | 2 |uE|>2 o ©
: B (83|28 |kS|258|xs| SF 3
O |Approx. Surface Elev.: 1052.7 ft o |S|z|F|lk|o%m|30|88| 35 o
ZE GRAVEL AND COBBLES, with clay —GP HS
h % dark brown, medium dense, moist T16C
)Cé ]
(K35 1049.2|
Z\C GRAVEL AND COBBLES, with clay —GP| 1 [SS| 4 | 13 7,7,6
\ brown, light reddish brown and white, 5_1GC
OC% medium dense, moist —GP HS
D —
L Cé TGC
- g =
: o]
10  LEAN CLAY, with sand, trace gravel 1042.7 oy g
KA \brown, very stiff, moist / 10— S
A A CHERT++, with clay seams —
A A12 white, moderately hard, highly weathered 1040.7 7
AUGER REFUSAL ON CHERT
BOTTOM OF BORING AT 12 FEET
BACKFILLED WITH CUTTINGS 10/25/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
-
8
-
3
>
] |
w
&
s i
L |
3'7 The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
w1 between soil and rock types: in-situ, the transition may be gradual.
2 WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-25-02
8] WL [¥ DRY WD |¥ DRY AB BORING COMPLETED 10-25-02
g wL [T Y err acnn RIG ATV, #103E | FOREMAN  JW
g WL APPROVED SPB|JOB# J7P0601)
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LOG OF BORING NO. MS-130
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 843+99, Centerline SAMPLES TESTS
©
9 3 £ ¥ QB 5
2 DESCRIPTION E > ; -5 E 2 2
g € | > | | ElE | &8 g
£ r |9 W > | zo |xw| 2 2 Q
o = %) o w e) S | WE 2 Ow O
& 518|352 |60 |58z SE| B
O |Approx. Surface Elev.: 1064.3 ft a |3|z|F|x|om|30|68| 55 o
1\6} GRAVEL AND COBBLES, trace clay —{GP HS
Db dark brown, loose, wet ]
L0 ]
:’9" 35 1060.8 st
2(}} SILTY SANDY GRAVEL —GP| 1 [SS[ 4 | 8 9,6,2
g brown, light reddish brown and gray, 5]
,OO q medium dense, moist —{GP HS
o 6"’ :
D, 0 -
LO _
§OGO< JGP[ 2 [sS[ 3 | 11 10,5, 6
S —
o) 0GP RS
D ]
o O =
)O i
';Qd 135 1050.8) ]
44414 FAT CLAY, with gravel /_mﬂm —CH[ 3 [sS[ 12 12 12, 50/6"
A all5 dark brown and white, stiff, moist 1049.3| 45 HS 5076
CHERT++, trace clay seams /
white, hard, highly weathered
AUGER REFUSAL ON CHERT
'BOTTOM OF BORING AT 15 FEET
BACKFILLED WITH CUTTINGS 10/24/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
=
3
8
5
['4
i
)
3; The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
o ~ between soil and rock types: in-situ, the transition may be gradual.
2] WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-24-02
sl WL |¥ DRY WD |¥ DRY AB BORING COMPLETED 10-24-02
WL [T Y er r acon RIG ATV, #103E |[FOREMAN  JW
Eu‘; WL APPROVED SPB|JOB# J7P0601)
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4 )
LOG OF BORING NO. MS-131 S
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 847+53, 328 Feet left of centerline SAMPLES TESTS
' o
8 6' £ - E o) ‘g :%
| DESCRIPTION |2 > ; . T 2
o € | S| g S|_3| Bl | &G S
= - |o| w Sl zo |xE|Z z2 3
a Flae|Q@|w|ldQ| s w2 o b
& G123 |¢| 8|63 |28 |xs| 2K 3
O |Approx. Surface Elev.: 1074.4 ft o |3|z|F|x|om|20|cd| 56 @
’\é} GRAVEL AND COBBLES, scattered clay —{GP HS
Tyl dark brown, medium dense _
O ]
e (°d3.5 1070.9 -
i GRAVEL, with clay —GC| 1 [ss| &8 | 22 7,10, 12
brown, reddish brown and white, medium 5]
dense, moist —GC HS
'%522 8 1066.4| ]
CHERT++, with clay seams
A A white hard hi — 2 |SS| 4 [13/6" 13/6",
2 4 white, hard, highly weathered to fresh E HS £0/3" 50/3"
A 105 1063.9| 10
AUGER REFUSAL ON CHERT
BOTTOM OF BORING AT 10.5 FEET
BACKFILLED WITH CUTTINGS 10/25/02
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
g
=,
5
8
Q
>
['4
i
&
b2 I
; The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
-l between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-25-02
gl WL | y BORING COMPLETED 10-25-02
g‘l wL (X L err acon RIG ATV, #103E | FOREMAN JW
ngL APPROVED SPB|JOB# J7P0601)
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4 )
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 884+52, 476 Feet left of centerline SAMPLES TESTS
o
10 T e ‘D fis
O = o [agen ..9
9 DESCRIPTION ] o R 8
o € |2« E|_S| 5|5 | g6 | §
& r |®| |l zo |xdGl|Z Zz5 3
B Elo|l2|lw|d| 72 |wE|?2 ofl ~
& B 8|3 |s|8 |52 |28|as| 28 8
G |Approx. Surface Elev.: 1074.6 ft 8 |8|z|t|lx|osa|20|ag| 56 @
2? SANDY GRAVEL, few clay —GP PA
b brown, medium dense, dry .
X y .
)Cé =
b =
,OC% —GP| 1 SS| 18| 13 8,7,6
g 5
b, % —GP PA
Xe =
o} ]
)OC% =
P 1549.2 1065.4 —CL| 2 |SS| 13| 3 5000 | 5, 3, 50/2"
X497 — LEAN CLAY /—1-054—’1 10— 562"
A A reddish brown, very stiff, moist = PA
A A CHERT AND LIMESTONE++, trace clay =]
A A seams i
A A light gray, moderately hard to hard, highly =
A A weathered
A A 3 1SS{-0-H06/0-5 50/0.5"
A A 15— PA
A D ]
A D ]
A A 7
A A|18.2 1056.4 -
zf R CHERT++, with limestone seams, trace 2 1ssl o &o/025r 50/0.25"
8l19.7 _ clay seams ‘ 1054.9 - BRI = et et y
\light gray and white, hard bl
AUGER REFUSAL ON LIMESTONE
BOTTOM OF BORING AT 19.7 FEET
BACKFILLED WITH CUTTINGS 10/08/03
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
!

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft

BOREHOLE 99 5019MS168-169.GPJ TERRACON.GDT 12/8/03

WL |¥ pDRY WD [¥ DRY AB

wL ¥
WL

: 1lerracon

BORING STARTED

10-8-03

BORING COMPLETED

10-8-03

RIG ATV, #103E

FOREMAN JW

APPROVED SPB

JOB #

J7P0601,




%54
[ 7Y
LOG OF BORING NO. MS-169 Pacis i
CLIENT ge’o
HNTB Automatic Hammer Efficiency = 80.7%
SITE » PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 887+97, 53 Feet right of centerline SAMPLES TESTS
o o
T . N by
(@] O £ o 3 S
S DESCRIPTION & £ | cen for s RNGIHE T L
Q £ |2 o @ £l ElE s €
= r |®| w Yl zo B2 =58 3
< [ n|lQ |yl o 2 | WE |2 o o
: B 9|38 8 50|58 ks SE| 2
K. Approx. Surface Elev.: 1056.7 ft o |3|z|F|2| %2 |23|88| 5% 2
: 6} S'ANDY GRAVEL AND COBBLES, with —SP PA
D clay ]
2.012 dark brown, very dense, dry 1054.7 =
sonie] GRAVELLY SAND
e light brown, very dense, dry _ SP| 1188|118 | 31 10,16, 15
) —sP PA
R 5]
)\ 175 : 1049.2 =
o SANDY GRAVEL, with clay —GP| 2 |SS| 10 p0/5.5' 41, 50/5.5"
D % gray and reddish brown, very dense, dry GC PA
—GP
’Cé 10—JGe
b =
(=) % o
’C,i 12.5 1044.2 i
CLAYEY GRAVEL —GC| 3 |SS| 18| 17 10,9, 8
gray and reddish brown, medium dense, I
moist —GC PA
15—
\,& 17.5 1039.2 1
o SANDY GRAVEL, with clay —GP| 4 |SS| 4 | 1/8" 6, 1/8",
brown, loose to very loose, dry T6€ 5071 50/1"
X % PA
20 1036.7| ,, —GP
1 20160
FAT CLAY, trace chert seams —
reddish brown, stiff, moist g
—CH| 5 [SS| 18| 20 3000*| 6,6, 14
/P 10327 !
L1245 | IMESTONE++ /—10322 PA
ray, hard
AUGER REFUSAL ON LIMESTONE
| BOTTOM OF BORING AT 24.5 FEET
BACKFILLED WITH CUTTINGS 10/08/03
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types. ‘
!

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS168-169.GPJ TERRACON.GDT 12/8/03
e N—

WATER LEVEL OBSERVATIONS, ft BORING STARTED 10-8-03
WL |¥ DRY WD |¥ DRY AB BORING COMPLETED 10-8-03
wL (X ¥ 1rer racon RIG ATV, #103E |[FOREMAN  JW
WL APPROVED SPB|JOB#  J7P0601)
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BOREHOLE 99 5019MS170.GPJ TERRACON.GDT 7/24/03

-
ﬁ
LOG OF BORING NO. MS-170 :
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 84.1%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 890+67, 496 Feet right of centerline SAMPLES TESTS
| [Ce]
) = ¢ @ %
o £ 5 aa S
3 DESCRIPTION 2 I 11 el R
: S \5lg| |E].5|a3]E |58| 3
z Elo|l8|w| 8|32 (585 |82 S
& S 12| 2(e| Q| kS |55|5s| SE| 2
O |Approx. Surface Elev.: 1145.8 ft o |o|z|F|| 0B |30|63] 55 o
7 FAT CLAY, with to abundant gravel —CH HS
% brown, very stiff, moist I
% —CH| 1 |SS| 18| 21 717,40
% SJcH [ms
%9-1 1136.7 —CH| 2 |SS| 10 | 10/6" 10, 50/5"
9.7  LIMESTONE++ 1136.1 — HS oy
\gray to light gray, hard, fresh
AUGER REFUSAL ON LIMESTONE
BOTTOM OF BORING AT 9.7 FEET
BACKFILLED WITH CUTTINGS 12/22/02
++ Classification estimated from disturbed
samples. Core samples or petrographic
analysis may reveal other rock types.
i
The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the transition may be gradual. ;
WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-22-02
WL |¥ DRY WD |¥ DRY AB BORING COMPLETED 12-22-02
WL |X A A err acon RIG CME-75#386 | FOREMAN JW
(WL APPROVED BKM|JOB#  J7P0601)




AUGER REFUSAL ON LIMESTONE

BOTTOM OF BORING AT 8.5 FEET
BACKFILLED WITH CUTTINGS 01/13/03

++ Classification estimated from disturbed
samples. Core samples or petrographic
analysis may reveal other rock types.

3226
a N
LOG OF BORING NO. MS-173
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 899+51, 49 Feet left of centerline SAMPLES TESTS
o
8 6' E Q [a] ‘Z" :‘6:
S DESCRIPTION 0 > | 2|5 | B 2
g € |= | G| _=| BlE | E6 g
T r |®| W S| zo |e@m| Z z> 2
o E |lo|l@ |yl ® ‘s | wE = of o
& B8|3|%|3|50 |58 2| 22| 3
O |Approx. Surface Elev.: 1089.1 ft O |2z |F|x|wa|20|acs| 56 o
ANS SILTY GRAVEL —GM PA
D ~)< brown, loose, moist _
L0 ]
o [\° 35 1085.6 Iy
FAT CLAY, scattered gravel —CH| 1 |SS| 14| 10 3,4,6
olive brown, stiff, moist 5—]
—CH PA
A7 1082.1 gl
I LIMESTONE++ i
8.5  gray, hard 1080.6 I

The stratification lines represent the approximate boundary lines

between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS173-175.182-184.GPJ TERRACON.GDT 7/24/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-13-03
WLI¥DRY WD Y DRY AB BORING COMPLETED 1-13-03
WL IDRY 24hrf¥ -I rerr acon RIG ATV, #103E |FOREMAN  KS
WL APPROVED CSK|JOB#  J7P0601,
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4 ")
LOG OF BORING NO. MS-174 Page 1 of 2
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOtJRI 1-49, MISSOURI
Boring Location: 800+30, 200 Feet right of centerline SAMPLES TESTS
®
o 2 £ od 8
9 DESCRIPTION g 2 | 2| |82 g
Q = >l W - E E i 5 =]
T E |lo|l2|w|ld] 52 |we|> Qi ©
& B 8|3|%|9 |58 |58 8y SE &
O |Approx. Surface Elev.: 1068.1 ft o |3|z|F| | %2 |23|88| 55 @
CLAYEY GRAVEL —GC PA
dark brown and gray, medium dense, moist .
—GC| 1 |sSs]18 ] 11 7,56
Toc[ [PA
18 1060.1] ] -4
] SHALE++ v v "
F— 2] gray to brownish gray, hard, weathered . < ‘;z v 9IS 30/3
Mol 10—
::::: - 3 [SST 2 |02 56/2"
:_:"": 15': PA .
:'_':‘_5 — S5 T [502" 50/2"
] 2] PA |
-] - 5 (SS[ O (5072 50/2"
:_:": 25__. PA
— - B [SS[ T 5072 50/2"
= 30— PA
] ; 2
Continued Next Page

5173-175.182-184.6P) TERRACON.GDT 12/4/03

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual,

*Calibrated Hand Penetrometer

BOREHOLE 98 5019M

WATER LEVEL OBSERVATIONS, ft . BORING STARTED 1-13-03
WL YDRY  wD[YDRY AB BORING COMPLETED 1-13-03
WL TDRY  24hr(¥ Er racon RIG ATV, #103E |FOREMAN  KS
LWL APPROVED CSK|JOB#  J7P0601)




2% % " l
4 ‘ W
LOG OF BORING NO. MS-174 Page 2 of 2 I
CLIENT .
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
s
] c 3 3
o o = 2 o= < l
9 DESCRIPTION |2 > =] E Zx 2 -
o e EA oo |ef|z |22 3
z Elo @ w 3% 2 (w2 of 2
s AHEHHEIEREIEIENL |
& a |8zt 8|%2|23|8%8| 5% B .
] SHALE++ ‘ — '
] gray to brownish gray, hard, weathered _ 7 1SST 0 [5072 50/2"
—— 35 PA
F—— = B 1SS T |50 50/2"
—__._:‘ 40.: PA l
T F—Fetsstotsoms 50/3" .
- 45— PA
o S 10 [SSI U (502 50/2" l
150 1018.1 50 ] PA
AUGER REFUSAL ON SHALE .
BOTTOM OF BORING AT 50 FEET N
BACKFILLED WITH CUTTINGS 01/13/03 .
++ Classification estimated from disturbed
samples. Core samples and petrographic ‘
g analysis may reveal other rock types. l
2 .
g
=
8 |
] .
&
g
; | I
"é ! 2
g The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer .
o Petween soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-13-03
8| WL ¥ DRY wD [Y DRY AB BORING COMPLETED 1-13-03 '
g WL | DRY 24 hr ¥ _ Err acon RIG ATV, #103E | FOREMAN KS
5@'- APPROVED _CSK|JOB¥  J7P0601) l
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B,

BOREHOLE 99 5019MS173-175.182-184.GPJ TERRACON.GDT 7/24/03

N eon BN EE B wr 0 TS a e = B ol TH Ay PE W B

[ i
LOG OF BORING NO. MS-175
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 901+16, 597 Feet right of centerline SAMPLES TESTS
o]
o = g 3 o
o] i ° [m]yen el
2 DESCRIPTION |2 el Sl ElE L E )
= el R0 &|_=| Bl | EF S
T r || W > | zo |xw| 2 zZ> 2
s = 2] e} w o ' ; We | 2 ow O
»: 5|83 || 0|58 28|k 2F 5
O |Approx. Surface Elev.: 1030.0 ft o |2|z|F|lx|Ba|20|c8| 56 o
GRAVELLY LEAN CLAY, with sand — CL PA
dark brown, very stiff, moist to wet -
g =
—CL| 1 |SS| 18| 14 4,59
-
fﬁ? “JcL|  [PA
Aé 7 1023.0 ]
ey SHALE++ =4
F——| dark gray to brownish gray, moderately =
F— —| hard to hard, weathered — 2—SST—2—156/5" 50/5"
= 1] PA
:::::j — 3[SS| T [5072 50/2"
::_-_:' 15—_ PA
| 14 eS|z 502 50/2"
i 20— PA
o =
[~ 22 ¥ 1008.0 _
AUGER REFUSAL ON SHALE
BOTTOM OF BORING AT 22.0 FEET
BACKFILLED WITH CUTTINGS 01/13/03
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-13-03
WL |¥ 35 WD |¥ 22 AB ‘ BORING COMPLETED 1-13-03
wL (T2 24 hr |[¥ Err acnn RIG ATV, #103E |FOREMAN  KS
LWL APPROVED CSK|JOB# J7P0601)
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BOREHOLE 99 5019MS181A.GPJ TERRACON.GDT 1/5/04

4 &
LOG OF BORING NO. MS-181A ekt
CLIENT
HNTB Automatic Hammer Efficiency = 83%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 909+15, 248 Feet left of centerline SAMPLES TESTS
-
Q 6’ E (=) =] ‘g)- :O_-
S DESCRIPTION 18 - ) e s |27 g
2 € 15| x §1 =b BIE-'EE s
T r |@| W > | zo |xw|Z zZ> Q
a = [7p] o] w (@] ' ; We | =2 (& w )
: 5 18|3|¢| 8|55 |58 8| 28| 2
@ |Approx. Surface Elev.: 1057.0 ft o |3|z|F|x| %> |20|cs| 56 o
s SHALE++ — PA
F——| grayish brown, soft to moderately hard, ]
F— =] highly weathered —
F—— - 1 [SS| 16 [45/6" 30, 45,
= e 50/2" 50/2"
Rygie — PA
= \vA > |ss| g [ 50/8" "
] - sample wet at 9 feet i il - i e
F——113.6 - becoming gray, hard, fresh below 13.5 ~ 1043.4/ | 3fss| 4+ {s0p" 50/1"
feet
AUGER REFUSAL ON SHALE
BOTTOM OF BORING AT 13.6 FEET
BACKFILLED WITH CUTTINGS 06/05/03
++ Classification estimated from disturbed
samples. Core samples or petrographic
analysis may reveal other rock types.
The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 6-5-03
WL ¥ 90 wD |¥ DRY AB BORING COMPLETED 6-5-03
WL [¥ DRY 24 hr AB ¥ Err acun RIG ATV, #98 | FOREMAN SS
WL APPROVED BRO |JOB# J7P0601
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@l EE & IR =R e

—
LOG OF BORING NO. MS-182 o)
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 908+87, 46 Feet left of centerline SAMPLES TESTS
@
(O] E‘) = . a “g :o_'
S DESCRIPTION - |8 o T ot 8
- AT E| S| 55 | g5 5
T r |9 | W S|z |xw| 2 zZ> Q
z = w|lao|lwuld = =N =] o ©
& 5183 |%|8|E0 |58 |x]| 2 &
O |Approx. Surface Elev.: 1048.1 ft a |2z |F|lx|wa|30|cd| So @
ASE GRAVEL, with silt 1047 1 —GM PA
I \dark brown, loose, dry A |
— — SHALE++ _
] brownish gray, moderately hard to hard, ]
Ity weathered =
s — T 199 U 9072 50/2"
] i PA
- — vA -
gl — Z oSS 2 [9Ur2” 50/2"
eyl 10— PA
iy T—5tsst—t503 50/3"
] ] PA
o= =
—— — 4—S551—3—56/5" 50/5"
e AUGER REFUSAL ON SHALE 4 20— PA
T .
=] BOTTOM OF BORING AT 26.0 FEET —
- BACKFILLED WITH CUTTINGS 01/14/03 =
== ++ Classification estimated from disturbed — 5 |SS| 2 [50/2" 50/2"
— — samples. Core samples and petrographic 25— PA
e 26 analysis may reveal other rock types. 1022.1 —
B
3
=
3
&
"4
=
3
E, The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
5 between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-14-03
gl WL X g5 wD ¥ 20 AB BORING COMPLETED 1-14-03
g wL [T Y err acon RIG ATV, #103E|FOREMAN  KS
%kWL APPROVED CSK|JOB# J7P0601)
@




BOREHOLE 99 5019MS173-175.182-184.GPJ TERRACON.GDT 12/4/03

342
- )
LOG OF BORING NO. MS-183 el i
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 909+24, 241 Feet right of centerline SAMPLES TESTS :
o)
o o} & <5 |8 E e}
g DESCRIPTION 1€ R I [ zT 2
9] O i < w = Z | E Lo 2
£ r |o| W > | zo |xd|Z z3 3
a E || Q| lw| Q| 2 |WUE Qi
< o Ol 2lal © =0 | EZ ]| > Ox 2
o w Al D> Ljoa|L0|lxes]| 2 o
O |Approx. Surface Elev.: 1044 .8 ft A |D2|Z || x| waon|320|da| v @
7 GRAVELLY LEAN CLAY —CL PA
dark brown and reddish brown, very stiff, .
moist —
fé —JcL] 1 |ss[ 3| 16 8,8,8
Vé 5 1039.8/ 5 ]
Bl SHALE++ — PA
F——| brownish gray to gray, moderately hard to .
Bt hard, weathered =
= - 25519136 30, 50/3"
Sy 10— PA 50/3"
et = 3 [SS| 2 [5073 50/3"
= 15— L
st - Z [SS| U {5073 50/3"
= = i
f ——]225 1022.3 =
AUGER REFUSAL ON SHALE
1 BOTTOM OF BORING AT 22.5 FEET
BACKFILLED WITH CUTTINGS 01/14/03
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-14-03
WL |¥ pRY WD |¥ DRY AB BORING COMPLETED 1-14-03
wL T ¥ Err acon RIG ATV, #103E |FOREMAN  KS
L APPROVED CSK|JOB#  J7P0601)
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f ¥
LOG OF BORING NO. MS-184 Patd
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 909+71, 575 Feet right of centerline SAMPLES TESTS
o
8 6‘ E o )] g é
“ DESCRIPTION g B g s 2z 8
Q = > | x w ~ ElE C 6 =
T ] » | W S|z || Z zZ> o
o - (%) a w o 2 | WE 2 Oow ©
: THHEEIEIE I
O |Approx. Surface Elev.: 1033.5 ft 0 |3|z|F|lc| @ |30|c8| 56 o
P[] GRAVELLY SILT, with clay — ML PA
ks dark brown, dense, moist to wet .
3 |Q Z —
q q ]
o| O ]
4144 1029.5 .
/ SHALEY LEAN CLAY / HIGHLY — SRR R 10, M 20
WEATHERED SHALE i T PA
/ dark gray and brown, hard, moist to wet -
8.5 1025.0 ]
AUGER REFUSAL ON APPARENT
SHALE
BOTTOM OF BORING AT 8.5 FEET
BACKFILLED WITH CUTTINGS 01/14/03
3
g
2
&
Ea The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
g between soil and rock types: in-situ, the transition may be gradual.
§ WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-14-03
gl WL ¥ 2 wbD ¥ DRY AB BORING COMPLETED 1-14-03
§ wL |X ¥ err acon RIG ATV, #103E | FOREMAN KS
%LWL APPROVED CSK|JOB# J7P0601)
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a )
LOG OF BORING NO. MS-218 e
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 935+80, 216 Feet left of centerline SAMPLES TESTS
o
Q o) £ . ol 8
S DESCRIPTION g g ekl ¥ s | L7 2
= il 8- G| _=| B2l | &6 E
= - w | W S| zvo || Z zZ> Q
Elola|ly|d| 52 |ue|> of ©
& 5|83 |%| 0|60 |58|&y| 28 3
O |Approx. Surface Elev.: 1020.8 ft a ||z |f| x| wvmd |20|cd| Sn o
24 CLAYEY GRAVEL with sand —GC PA
dark brown, loose, moist -
—GC| 1 |SS| 6 | 13 4,6,7
SIGc| [PA
—GC| 2 |SS| 14| 11 8,6,5
WIscPA
—GC| 3 |SS| 6 | 20 9,9 11
“IGe[ [PA
1003.8 .
SHALE++ —
dark gray and gray, moderately hard to .
hard, weathered — 4SS Z [50/Z2" 50/2"
20 PA
AUGER REFUSAL ON SHALE -
] BOTTOM OF BORING AT 28.0 FEET 5 [SS[ Z 5017 50/2"
F— BACKFILLED WITH CUTTINGS 01/14/03 25 PA
== ++ Classification estimated from disturbed -
g samples. Core samples and petrographic y —
——1,5  analysis may reveal other rock types. o928
|

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS218-220.259-261.288-290.GPJ TERRACON GDT 7/24/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-14-03
WL ¥ DRY WD |¥ 27 AB BORING COMPLETED 1-14-03
WL X Y 1 rerr acon RIG ATV, #103E | FOREMAN KS
(WL APPROVED CSK|JOB#  J7P0601)
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N\
LOG OF BORING NO. MS-219 Page 1 of 2
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 936+09, 17 Feet right of centerline SAMPLES TESTS
©
9 DESCRIPTION | g 1 el oo s | gz 2
T < |w| w > |z |xwiZ F =
a E lw|D|lw|D| Ve |wue|2 Qu o
X % 183|888 |s8|ks! 2E 3
O |Approx. Surface Elev.: 1024.0 ft B |8 2|r|8|%a8(23|88; 5K @
CLAYEY GRAVEL, with sand —GC PA
dark brown, loose, moist ]
—GC| 1 |SS| 5 4 32,2
*IIac [PA
- with clay seams below 8.5 feet —GC| 2 |88| 5 9 4,45
W IGel [PA
—GC: 3 |SS| 18| 16 8,88
SIGe] [PA
- changing to brown and reddish brown, —GC| 4 |sS| 18] 10 4,4,6
moist to wet below 18.5 feet 20 —]
—GC PA
74235 1000.5 ]
plhdn SHALE++ — 5TSST O T50/3 50/3"
—] dark gray and gray, moderately hard to 25— PA
——] hard, weathered =
— 6-{ssl 6 508" 50/6"
= 30— PA
Continued Next Page ]

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS218-220.259-261 288-290.GFJ TERRACON GOT 7/24/03

WATER LEVEL OBSERVATIONS, ft

WL [¥ DRY wD ¥ DRY AB
WL [T Y
WL

\

Tlerracon

BORING STARTED

1-14-03

BORING COMPLETED

1-14-03

RIG ATV, #103E

FOREMAN KS

APPROVED CSK

JOB#

J7P0601)
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r
LOG OF BORING NO. MS-219 Page 2 of 2
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOUR! -49, MISSOURI
SAMPLES TESTS
-
Q 6 5 3 a E n-E-
Q DESCRIPTION 12 > o ®|E | 22 2
2 - < i ~| BElE | EF 5
I T @ w = zZw || = z = S
% Flel 2| lw|Q| 2 |HE|2 | Ok 9
é & % > % 8 EQ 1g5 E 5 % E k=)
] o |2l Z|F 2| wb (20|08 Suw o

1
L&
]

991.0

AUGER REFUSAL ON SHALE

BOTTOM OF BORING AT 33.0 FEET
BACKFILLED WITH CUTTINGS 01/14/03

++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.

h

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

=3

ATER LEVEL OBSERVATIONS, ft

¥ DRY WD (¥ DRY AB
T v

220 259-261.288-250.GPJ TERRACON GDT 7/24/03
ettt

BOREHOLE 99 5319MS218
g m——
=22
|

BORING STARTED

1-14-03

BORING COMPLETED

1-14-03

- _ 1rerracon RIG ATV, #103E | FOREMAN K8

APPROVED CSK | JOB#

J7P0601)
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1 s
LOG OF BORING NO. MS-220
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 84.1%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 936+62, 244 Feet right of centerline SAMPLES TESTS
-
3 . c%| &
Sind o Q -—
DESCRIPTION & > | R|E | B2 2
pe] E o o = el él— c
r |9 | W Sl zo |82 z % 3
E lwlalylo| T2 |lHE(3 oG Q
518|388 |58|55|k| 28| 2

Approx. Surface Elev.: 1020.3 ft c |3|2|r|2|%28|38|88]| 35 @
CLAYEY GRAVEL —GC PA
brown, stiff to very stiff, moist to wet .

—GC| 1 |SS| 12| 7 4,4,3
Tes T FA

—GC| 2 |SS| 12| 18 5,8, 10
10

1 1003 JCH| |PA
FAT CLAY, abundant gravel —
brown to dark brown, moist to wet ]

—CH| 3 |SS| 3 | 13 5,657
BIGA[ [PA

—CH| 4 |SS| 8 | 29 4,16, 13
A CH T PR

23.8 9%6.5| - 5
SHALE++ 1 g EFS\ 0—-50/6 50/6
dark gray, hard, weathered 25—

BOTTOM OF BORING AT 27.8 FEET -

o7 BACKFILLED WITH CUTTINGS 12/22/02 992.5 il 7 [SsS| 8 |45/8" 45/6",
++ Classification estimated from disturbed o072 o
samples. Core samples and petrographic
analysis may reveal other rock types.

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS220.GPJ TERRACON.GDT 7/24/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 12-22-02
WL |¥ DRY WD |¥ DRY AB BORING COMPLETED 12-22-02
wL | X ¥ -Irerracnn RIG CME-75, #386 | FOREMAN  JW
| WL APPROVED BKM |JOB#  J7P0601)
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LOG OF BORING NO. MS-259 e
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 963+89, 193 Feet left of centerline SAMPLES TESTS
=

Q o £ 5 ol S

9 DESCRIPTION |2 P I |8y 2

) € S| x e = et O zh 5

I - 2 S|z |xw| Z zZ> Q

a = w|a|y| o I AT = Oof o

z 58|35 |¢| 8|83 |58 ky| 2F 2

O |Approx. Surface Elev.: 1075.1 ft Q |3z |F| x| ®w@m |20|ad| Sn o
AN SILTY GRAVEL —IGM PA
>°Q q gray and dark brown, dense, dry to moist _
g D2 1073.1 .

25 LIMESTONE++, with chert
TN NSO / 1 [SS| 0 |5000° 50/0"

AUGER REFUSAL ON LIMESTONE

BOTTOM OF BORING AT 2.5 FEET
BACKFILLED WITH CUTTINGS 01/19/03

++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.

HOLE 99 5019MS218-220.259-261.288-290.GPJ TERRACON.GDT 7/24/03

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft

BORING STARTED

1-19-03

=

Y pRY WD ¥ DRY AB

BORING COMPLETED

1-19-03

: ; 1lerracon

RIG ATV, #103E | FOREMAN JW

BORE

(=] 5]
—|

APPROVED CSK|JOB #

J7P0601)




X2

AUGER REFUSAL ON LIMESTONE

BOTTOM OF BORING AT 4.5 FEET
BACKFILLED WITH CUTTINGS 01/19/03

++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.

r 2
LOG OF BORING NO. MS-260 B s
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 964+72, 3 Feet right of centerline SAMPLES TESTS
o
© 3 E . o8 8
S DESCRIPTION |2 1 o 2F | B2 8
3 SrEE g1 S| Bl ['ES £
T b @ | w > |z |xcw| 2 zZ> Q
a E g2 |w|d | 2 W - o o
& b (@S |E|8|ESISEIZ 5| SF 3
O |Approx. Surface Elev.: 1070.1 ft Q || Z|F| x| wod |20|ad|l 5n @
AN SILTY GRAVEL —IGMm PA
§Db< gray and dark brown, dense, dry to moist 7]
[=)
5 ]
R _
s b4 Y1061  TIGM[ 1 [SS| 6 |12/6° 4,12
45 LIMESTONE++, with chert seams [mﬁﬁﬁ 50710 50/0"
ray, hard

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS218-220.2539-261.288-290.GPJ TERRACON.GDT 7/24/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-19-03
WL |¥ 4 WD |Y 4 AB BORING COMPLETED 1-19-03
wL (I ¥ -I rerr acon RIG ATV, #103E |FOREMAN  JW
| WL APPROVED CSK|JOB#  J7P0601/
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4 )
LOG OF BORING NO. MS-261 Pal
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 965+57, 258 Feet right of centerline SAMPLES TESTS
)
o o & b7 =
o} £ s ac S
g DESCRIPTION |2 s | RS s |0y p
2 € 15w Gl 3| Bl | E6 S
- r |9 | W >S|lzv |xiw|Z zZ> 3
3 s nlo |yl d T2 | WE |2 o
3 5838 8|58|58 | SE|
O |Approx. Surface Elev.: 1058.5 ft o |S|z|F|e| 6B |20|68| 56 o
P ] SILTY GRAVEL —GM PA
b .4 gray and dark brown, dense, dry to moist W
g D2 1056.5 GM| 1 [SS| 0 [50/0" 50/0"

AUGER REFUSAL ON APPARENT
LIMESTONE

BOTTOM OF BORING AT 2.0 FEET
BACKFILLED WITH CUTTINGS 01/19/03

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS218-220.259-261.288-290.GPJ TERRACON GDT 7/24/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-19-03
WL |¥ DRY WD |¥ DRY AB BORING COMPLETED 1-19-03
wL ¥ ¥ -I rerr acon RIG ATV, #103E|FOREMAN  JW
| WL APPROVED CSK|JOB#  J7P0601)
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4 ™
LOG OF BORING NO. MS-288
Page 1 of 1
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 987+29, 300 Feet left of centerline SAMPLES TESTS
o
Q o) £ . ol 8
9 DESCRIPTION g o S s U 2
o € | £ g x S Eie Ik 3
I r |9 W > | zw |xw| Z z (29 Q
[on = w| 8|yl O = T = ] o o
& 5 8|32 3|kS|58|%s]| 8E 3
O |Approx. Surface Elev.: 1040.3 ft o |5|z|F|lx|®m 20|88 55 @
2 CLAYEY GRAVEL, with cobbles GC PA
reddish brown, brown and white, loose to ~1GC 1 |ss| 8 6 2,33
medium dense, moist
% —IGC PA
% T —GC| 2 |SS| 6 15 ;8.0
% JGe|  [PA
g/é 8.5 1031.8 -
’E GRAVEL, with sand and clay g —GP| 3 |SS| 4 | 12 4,6,6
y brown and white, medium dense, wet Y 10—1GC
OC% —IGP PA
Dq[é —1GC
R % -
,Cé —_
b —IGP| 4 [SS| 1 | 6/6" 4,6, 54/5"
A AR 1025.4 —GC 54/5"
GP PA
GC
AUGER REFUSAL ON APPARENT
LIMESTONE
BOTTOM OF BORING AT 14.9 FEET
BACKFILLED WITH CUTTINGS 01/30/03

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

*Calibrated Hand Penetrometer

BOREHOLE 99 5019MS218-220.259-261.288-290.GPJ TERRACON.GDT 7/24/03

WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-30-03
WL [¥ 95 wD |¥ 10 AB BORING COMPLETED 1-30-03
WL [T 43 24 hr|¥ 1 rerr acon RIG ATV, #103E |[FOREMAN  JW
| WL APPROVED SPB|JOB#  J7P0601)
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" ™
LOG OF BORING NO. MS-289 Page 1 of 2
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
Boring Location: 986+60, Centerline SAMPLES TESTS
o
o 3 & . ng 8
S DESCRIPTION e = .| ®|% |2z 2
Q € 15| & | ElE &R 5
pa T w | w > ZzZW Q:uzJ £ | z% [=]
o = w! |, | o - =N i Q
& & 213|213 |55 |8 |&y| 28 g
O 1Approx. Surface Elev.: 1041.9 1t a (S z|F|l&|»@a|20|8d| 55 a
9555 SILTY LEAN CLAY, with gravel -~ CL PA
2 dark brown, stiff, moist ML
ey
147525 - —CL| 1 |s8|12] 12 20007 3,57
5-1ML
5 —CL PA
07 TIML
5555 ]
¥
s ¥ o339l
' CLAYEY SAND, with gravel
////_ reddish brown, medium dense to loose, . SC| 2 {SS| 16| 13 4.8.7
moist t
/ st to wet 10— SC PA
% e
/% —SC| 3 88| 5 | 12 557
% SIse[ [PA
% ~{SC| 4 [8S| 6 6 933
% XI5E[ |PA
/;22 10188
-—1  SHALE++ T
ok ——] dark gray and gray, moderately hard to T
g =] hard, weathered - 51884 T5018" 50/4"
1 25— PA
Q —— P
of —— _
F-| e
S 7
s _—
4 —
g o
B ~ B (SS| 2 |50/7 50/2"
E o 30— PA
) -
- e ]
& Continued Next Page
ol The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
&1 between soil and rock types: in-situ, the transition may be gradual.
=
% WATER LEVEL OBSERVATIONS, ft ) BORING STARTED 1-20-03
gl WL [X 11 wD [ 13 AB BORING COMPLETED 1-29-03
[TH]
gl WL Y75 24 hr | ¥ Erracnn RIG ATV, #103E | FOREMAN JW
WL APPROVED CSK!|JOB#  J7P0601)
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LOG OF BORING NO. MS-289 F,agezﬂ
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT |
McDONALD COUNTY, MISSOURI 1-49, MISSOURI
SAMPLES TESTS
o
o 3 £ R a 2 B I.
S DESCRIPTION g | | o = | gz £
o Eoix| W -~ Z|E L 3
T T @i > |l zw W |2 z> 3
oy E e @ | yld|53 |us|> o5 ©
< 5 8(3(88 585808y SE| 2 |
G a 3|z l|F|le|%a|20/88] 3k @
il SHALE++ —_
f— ] dark gray and gray, moderately hard to a 71881 7 (5072 50/2"
F— | hard, weathered = HS
[ 3B
Rt - SS[ 1 |50/ 50/1"
== 0 S
== T——Fetssrttsor 501"
et a5 HS
- — 1 ]
— - 10 |SS| 1 5077 50/1"
] 50.5 991.4| 30— HS
AUGER REFUSAL ON SHALE
BOTTOM OF BORING AT 50,5 FEET
o BACKFILLED WITH CUTTINGS 01/30/03
§' ++ Classification estimated from disturbed
5 samples. Core samples and petrographic
2 analysis may reveal cther rock types.
:
&
§ The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
&1 between sail and rock types: in-situ, the transition may be graduali.
S WATER LEVEL OBSERVATIONS, ft . BORING STARTED 1-20-03
gl WL |¥ 11 wD |¥ 13 AB BORING COMPLETED 1-29-03
o] WL X758 24 hri¥ err acon RIG ATV, #103E | FOREMAN JW
SAWL APPROVED CSK|JOB#  J7P0601]
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LOG OF BORING NO. MS-290 Page 1 of 2
CLIENT
HNTB Automatic Hammer Efficiency = 80.7%
SITE PROJECT
McDONALD COUNTY, MISSOURI I1-49, MISSOURI
Boring Location: 986+00, 300 Feet right of centerline SAMPLES TESTS i
W
Q o) £ . ol g
9 DESCRIPTION .18 e o ?_ sz £
: = |o|E| |$|=2|E|2 |ES!| 8
o [== w | @y O T2 LW | 2 O
h: 583 |e| 2|82 58|y 2B 3
O |Approx. Surface Elev.: 1038.0 ft a |3lzlfle|5a|20|868| 50 o
» GRAVEL, with sand and clay —GP PA
) ( % reddish brown, brown and white, loose to .
:’Q% medium dense, moist —
Y : |
e eGP 1 [ss| 12| 17 9,8,9
b .
o] *IGP| |PA
D T ]
o (4 =
o [ —
N7 - 64,5
v 10_(3,|=> 2 |S5[10] 9 .4,
:’C Z . GP PA
N E
Xe 1
;’OC ¥ —GP| 3 [ss[ 21 30 11,13, 17
Lo " IGP[ [PA
D, -
J é ]
°C,‘51a.5 10195 7
P } SANDY GRAVEL, with clay : —GP! 4 {88] 6 6 3,33
3 0 reddish brown and white, loose to medium 20—
:;DODC dense, moist to wet - GP PA
' “B°< 7
OO% ]
“§'°0;< IePr5Te8 1016 9.8,8
[ =] —
=$O 255 1012.5 25—_GP PA
| g SHALE++ —
SF—- dark gray and gray, moderately hard to 3
g — ] hard, weathered —
wl ‘-__'_: f—
- - — 3 - B [SS] 1 |50 50/1"
g 30— PA
8] -
§ o Continued Next Page B
§ The stratification lines represent the approximate boundary lines *Calibrated Hand Penetrometer
Sl between soil and rock types: in-situ, the transition may be gradual.
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-30-03
al WL (¥ 14 wD X o5 AB BORING COMPLETED 1-30-03
% wL Lg 24 hr |¥ err acon RIG ATV, #103E | FOREMAN JW
B WL APPROVED SPB|JOB#  J7P0601




BOREHOLE 99 5019M5218-220 259261 288-790. GPJ TERRACGON.GDT 7/24/03

o I
r
LOG OF BORING NO. MS-290 Page 2 of 2
CLIENT
Automatic Hammer Efficiency = 80.7%
SITE PROJECT |
McDONALD COUNTY, MISSOURI [-49, MISSOURI
: SAMPLES TESTS
©
o) 3 E . al 5 I
S DESCRIPTION g | el = 'é 2z £ q
& £ = =z
2 15| 8| $]-a1.2|2 |22 @&
2 5 1313|282 |k8158(% 5| 2& 3
(L] Q |2 Z|F| € |wa |20|dad] Dw @
gy SHALE++ —
F — ] dark gray and gray, moderately hard to . 7 1SST 11501 50/1"
F— —] hard, weathered — HS
| 35—
F—~ - 8 [S5] 1 501 50/1"
Z_:_: 40-: HS I'
- T——g [8§ 25003 50/3" I‘
:::::‘ 45— HS
= 4~ [10(SS[ 1 [501" 1 son
- — 1 50— HS
AUGER REFUSAL ON SHALE
BOTTOM OF BORING AT 51.8 FEET
BACKFILLED WITH CUTTINGS 01/30/03
++ Classification estimated from disturbed
samples. Core samples and petrographic
analysis may reveal other rock types.
|
The stratification lines represent the approximate boundary fines *Calibrated Hand Penetrometer
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 1-30-03
WL WD BORING COMPLETED 1-30-03 II
WL 24 hr Err acon RIG ATV, #103E | FOREMAN Jw
(WL APPROVED SPB|JOB#  J7P0601)
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10.0 TEST DATA
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10.1 Summary of Laboratory Test Data




1-49 MISSOURI LAB TEST DATA
PINEVILLE, MISSOURI TO ARKANSAS STATE LINE
McDONALD COUNTY, MISSOURI
MODOT PROJECT NO. J7P0601
Boring Sample| Depth Moisture Atterberg Limits Sieve Analysis (percent passing) Resistivity Unit Weight, pcf Std Compaction Unconfined | Lab CBR | AASHTO| Group
Number |Number| (feet) |Content(%)] LL | PL Pl | 15| 1" | 3/4* | 3/8" |No. 4|No. 10| No. 40| No. 100} No. 200} pH (ohm/cm) In-situ Dry (pcf) @ % (psf) (@0.1in.) Index
MC-3 Bulk | 5-16.3' 11.6 29 | 20 9 96 | 83 | 64 49 38 31 108.0 @ 17.3 1.7 A-2-4 0
MC-19 Bulk | 5-15.5' 8.6 29 | 17 | 12 100 | 93 | 82 64 42 33 83 4470 A-2-6 0
MC-28 S-1 0-2' 20.1 38 | 34 4
MC-28 S-2 2-5' 17.9 40 | 20 | 20
MC-28 S-3 5-10' 28.9
MC-28 S-4 10-13' 22.2
MC-28 S-5 13-20' 22.6 27 | 25 2
MC-28 S-6 20-25' 19.8 26 | 23 3
MC-28 S-7 | 25-27.5' 20.6 24 | 22 2
MC-33 Bulk 0-5.5' 137 38 | 21 17 96 | 75 | 34 32 27 24 102.3 @ 19.0 A-2-6 1
MC-39 Bulk 2-35' 08 3012 | 10 98 | 90 | 75 56 44 38 100.8 @ 17.8 A4 1
MS-43 Tube | 18.5-19" 16.5 Note 1 Note 1 Note 1
MC-44 Bulk | 0-10.5" 13.7 30 | 19 | 11 100 | 97 | 89 73 53 41 A-6 2
MC-49 AS-1 0-4' 13.4
MC-49 AS-2 4-10° 245
MC-49 AS-3 10-15' 22.9 27 | 24 3
MC-49 AS-4 15-20' 27.4
MC-57 Bulk 0-6.8" 17.8 28 | 20 8 |- 98 | 91 | 77 63 49 41 4.9 2881 A-4 1
MC-57 Tube | 5.5-66 17.6 31 | 21 10 113.2 96.1 1200
MC-65 Bulk | 0-25.0' 9.8 31 1 24 7 100 | 95 | 80 59 37 29 A-2-4 0
MC-79 Bulk | 3-23.5 07 32 | 23 9 99 | 84 | 65 50 38 31 A-2-4 0
MC-85 AS-1 0-3 15.3
MC-85 AS-2 3-10° 25.1
MC-85 AS-3 10-15' 22.3
MC-85 AS-4 15-20' 33.7
MC-85 AS-5 | 20-25' 25.3
MC-85 AS-6 | 25-30° 22.2
MC-88 Bulk | 3-20.0' 05 27 1 22 5 99 | 90 | 73 59 48 M 972 @226 A-4 1
MC-94 Bulk 0-9.5' 39 47 | 19 | 28 100 | 92 | 83 75 67 54 A-7-6 11
MC-125 Bulk 1-25' 328 48 | 25 | 23 100 | 97 | 92 83 70 53 49 9470 . 101.7 @ 18.9 51 A-7-6 9
MC-125 | Tube 6-6.8' 25.1 43 | 21 | 22 117.6 94.0 1550
MC-133 Tube 8-9' 183 38 | 21 17 Note 1 Note 1 Note 1
MC-137 | Tube 3-4' 14.0 37 | 19 | 18 125.6 110.2 Note 1
MC-142 | Tube | 8-95 25.0 118.0 94.4 760
MC-148 Tube 8-9.5' 18.8 48 | 24 | 24 121.5 102.3 1550
MC-153 Bulk 4-30' 229 49 | 22 | 27 96 | 94 | 88 82 74 69 44 9120 103.5 @ 15.9 6.0 A-7-6 15
MC-153 | Tube | 8594 219 531 26:1 27 123.6 101.3 1850
MC-158 | Tube 35 7.6 46 | 23 | 28 Note 1 Note 1 Note 1
MC-159 AS-1 0-2' 17.8
MC-159 AS-2 2-10' 26.3 54 | 21 | 33
MC-159 | AS-3 10-17' 28.3
MC-159 AS-4 17-20' 348 563 123 | 30
MC-159 AS-5 | 20-258 32.7
MC-164 Bulk 1-32' 265 56 | 19 | 37 | 100 100] 100 | 98 | 96 92 83 77 74 56 5602 106.3 @ 18.2 3.1 A-7-6 19
MC-177 Bulk | 0-13.0' 6.6 20 | 17 3 | 100] 95 ] 92 | 79 | 56 35 22 17 16 1242 @95 A-2-4 0
MC-178A 1 0-8 26 30 | 23 7 |100] 86 | 70 | 25 | 12 10 8 7 7 A-2-4 0
MC-178A 2 8-13 22 27 | 20 T 83 | 74 | 53 | 25 | 10 7 6 5 5 A-2-4 0
MC-178A 3 13-18 114 2.1 .16 6 | 100|100 98 | 85 | 65 44 28 22 20 A-2-4 0
MC-186 Bulk 0-4' 3.8 24 | 21 3 | 100| 93 | 84 | 40 | 11 7 6 5 5 A-2-4 0
MC-186 Bulk 498 10.7 28 | 19 9 | 100|100 97 | 81 | 63 50 40 36 34 A-2-4 0
MC-189 Bulk |2'-228" 36 20 | 17 3 98 | 96 | 96 | 88 | 68 47 29 23 21 A-2-4 0
MC-189 S-1 0-2' 4.0
MC-189 S-3 7-22.8' 3.2

%



1-49 MISSOURI LAB TEST DATA
PINEVILLE, MISSOURI TO ARKANSAS STATE LINE
McDONALD COUNTY, MISSOURI
MODOT PROJECT NO. J7P0601

Boring | Sample] Depth Moisture Atterberg Limits Sieve Analysis (percent passing) Resistivity Unit Weight, pcf Std Compaction | Unconfined | Lab CBR | AASHTO | Group
Number |Number| (feet) [Content(%)] LL [ PL | PI | 15" | 1* | 3/4" | 3/8" |No. 4| No. 10| No. 40| No. 100| No. 200] pH (ohmv/cm) In-situ Dry (pcf) @ % (psf) (@0.1in.) Index
MC-190A 1 0-4 61 25 19 6 100 | 100 | 89 74 50 36 27 25 24 A-2-4 0
MC-190A 2 4-9 6.3 25 20 5 100 | 100 | 94 77 52 36 27 25 23 A-2-4 0
MC-190A 3 9-14 43 26 | 20 6 100 | 96 91 76 | 52 36 27 25 24 A-2-4 0
MC-190A 4 14-19 20 26 19 7 100 | 87 Al 39 20 13 8 7 6 A-2-4 0
MC-190A 5 19-24 1.9 29 19 | 10 | 83 | 83 67 38 14 6 5 5 4 A-2-4 0
MC-202 AS-1 0-10' 6.0

MC-202 AS-2 | 10-15.5 54

MC-204 Bulk | 0.5-21.5 59 24 19 5 100 | 100 | 100 | 95 | 80 62 42 35 32 5.0 28 1096 @ 16.6 A-2-4 0
MC-205A Bulk 0-11 49 26 19 ¥ 4 100 | 100 | 100 | 86 63 47 35 31 30 A-2-4 0
MC-213 Bulk |0.8-18.2 11.0 24 18 6 100 | 100 | 100 | 95 83 66 49 43 40 A-4 1
MS-218 SS 8.5-10' 18.1 40 18 | 22

MS-219 SS 3-5 16.5

MS-219 SS 8.5-10' 21.3

MS-219 SS 13.5-158 15.0

MS-220 SS 3.5-5.0' 6.5 36 | 22 14

MC-224 Bulk 0-10' 7.3 29 16 | 13 | 100 | 100 | 98 94 | 81 61 40 33 30 1241 @94 A-2-6 0
MC-226 AS-1 0-10' 12.0

MC-226 AS-2 | 10-14.5 18.6

MC-227 Bulk 0-20' 9.3 28 | 20 8 100 | 100 | 100 | 94 82 66 49 43 41 45 2 112.7 @ 16.2 78 A-4 1
MC-242 AS-1 0-5' 17.3

MC-242 AS-2 5-15 21.0

MC-242 AS-3 15'-20' 18.9

MC-245 Bulk 0-20' 12.6 33 | 22 11 | 100 | 100 | 98 94 82 69 54 48 46 A-6 3
MC-257 Bulk 0-7' 1.3

MC-263 Bulk 0-19 11.5 29 | 20 9 100 | 100 | 100 | 91 T 63 49 47 45 A-4 2
MC-264 AS-1 3.5-10' 10.8

MC-264 AS-2 10'-20' 94

MC-264 AS-3 20-30' 12.2

MC-266 Bulk 0-24' 8.8 31 21 10 | 100 | 100 | 100 | 95 78 60 42 36 33 A-2-4 0
MC-272 Bulk 6-13.5 10.6 34 | 26 8 100 | 100 | 99 96 | 85 69 51 45 42 44 2 942 @ 237 A4 1
MC-277 Bulk 0-12.5' 10.6 22 18 4 100 | 91 87 75 60 46 35 31 30 A-2-4 0
MC-281 AS-1 0-5' 15.1

MC-281 AS-2 5-10 74

MC-281 AS-3 10-15' 7.0

MC-281 AS-4 15-20' 9.1

MC-281 AS-5 | 20-28' 13.2

MC-281 AS-6 | 25-30' 10.3

MC-284 Bulk | 20-51' 14.3 37 | 20 | 17 | 100 100 100 | 97 | 90 | 77 57 49 46 57 2 106.0 @ 13.0 75 A-6 4
MC-284 ST-6 25-27 17.7 Note 1 Note 1 Note 1

MS-289 Ss 8.5-10' 252 42 | 21| 21

MS-290 SS 8.5-10' 238 48 | 20 | 28

Note 1: Sample could not be recovered intact for unit weight and unconfined compressive strength testing.
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10.2 Grain Size Curves



‘---’---—--------—--

Merracon

1.5. STANDARD SIEVE OPENINGS [N INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse Fine Coarse | Medium | Fing CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pt
MC-3 Bulk 5o 16.3 feat Clayay Graval with Sand GG 118 2 20 <]
PROJECT | 49 - Missouri Project Number J7P0801 - Pineville, Missour to Arkansas Siate Line
McDonald County, Missouri JOB NO. 389025019M DATE April 2003
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U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | Fine Coarse | Medium I Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL PI
MC-19 Bulk 50 155 feet Clayey Sand with Gravel sC 8.6 29 17 12
PROJECT 1 49 - Missour Project Number J7P0601 - Pineville, Missouri to Arkansas State Line
McDonald County, Missouri JOB NO. 39025019M DATE April 2003
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE HUMBERS

Tlerracon
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PARTICLE DIAMETER, mm
GRAVEL SAND SiLT or
Coarse | Fine Coarse | Medium I Fing CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NQ. feet DESCRIPTION SYMBOL | WC, % LL PL Pi
MC-33 Buik 0 to 5.5 feet Clayey Gravel with Sand GC 13.7 38 21 17
PROJECT 1 49 - Missouri Praject Number J7P0E01 - Pineville, Missouri to Arkansas State Line
McDonald County, Missouri JOB NO. 35025015M Apnl 2003
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) U.5. STANOARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
2 15 4 an 1o 3 4 10 a0 80 200 N

Pw

100 =1

80

v

PERCENT FINER, %
& B
/
]
®

[A]
[=]

N
o

10

100 10 1 0.1 0.01 . 0.001
PARTICLE DIAMETER, mm

GRAVEL SAND SWLT or
Coarse ] Fine Coarse | Medium ! Fine CLAY

GRAIN SIZE DISTRIBUTICN CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. fest DESCRIPTION SYMBOL | WC, % kL PL P
MC-39 Bulk 2 1o 35 feet Clayey Sand with Gravel SC 08 30 20 10

PROJECT 1 49 - Missour Project Number J7P0E01 - Pineville, Missouri to Arkansas State Line

McDaonald County, Missouri JOB NQ. 38025019M DATE April 2003 11 rE rrac D n
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND ST or
Coarse | Fine Coarse ] Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-44 Bulk 0 %o 10.5 fest Clayey Sand sC 13.7 30 19 1
PROJECT 1 48 - Missouri Project Number J7P0601 - Pineville, Missouri to Arkansas Slale Line
McDonald County, Missouri JOB NO. 30025019M DATE April 2003
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-JOB NO. 38025019M

U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SIiLT or
Coarse ] Fine Ccearse | Medium | Fine CLAY -
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Fi
MC-57 Bulk 0 to 6.8 feet Clayey Sand with Gravel sC 17.8 28 20 8
PROJECT | 48 - Missouri Project Numbar J7P0601 - Pineville, Missauri to Arkansas State Line
McDonald Counly, Missouri DATE 5April 2003
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L1.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

3 2 15 1 Aaa 172 38 4 10 40 a0 200
100 @ _._.\u
N -

90 =

80

70 \ \
:
o 60 ‘(
p
i \
= 30 P
Z =
11| I
3] N
& 40 ~
o \.\

——

30 -

20

10

0
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | Fine Coarse | Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pi
MC-65 Bulk 0 to 25 fesl Silty Sand with Gravel SM 9.8 A 24 7
PROJECT | 49 - Missouri Project Number J7P0601 - Pineville, Missourl to Arkansas State Line
McDonald County, Missouri JOBNO._ 30025019M DATE April 2003
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U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SiLT or
Coarse | Fing Coarse | Medium [ Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-79 Bulk 3to 235 feet Clayey Gravel with Sand GC 07 32 23 9
PROJECT 149 - Missouri Project Number JTP0601 - Pineville, Missouri 1o Arkansas State Line
McDonald County, Missouri JOB NO 39025019M DATE April 2003
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U.5. STANOARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILY or
Coarse f Fina Coarse | Medium | Fine CLAY
GRAIN SIZE PISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM : UNIFIED NAT. ATTERBERG LIMITS
NQ. NO. feet DESCRIPTION SYMBOL| WC % LL PL Pl
MC-88 Bulk 3 {o 20 feet Silty Sand with Gravel ' SM 0.5 27 22 5
PROJECT | 49 - Missouri Project Number J7P0801 - Pineville, Missouri to Arkansas State Line
McDonald County, Missouri JOB NO. 39025019M DATE April 2003 1 rE rrac o n ~




U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS \
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PARTICLE DIAMETER, mm

GRAVEL SAND SILT or
Coarse I Fine Coarse | Medium | Fina CLAY

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED MNAT. ATTERBERG UIMITS
NO. NO., feet DESCRIPTION SYMBOL | WC, % LL PL Pi
MC-B4 Bulk G010 9.5 feet Sandy Lean Clay with Gravel CL 39 47 19 28

PROJECT 1 49 - Missouri Project Number J7P0601 - Pinevilie, Missouri to Arkansas State Line

McDonald County, Missouri JOB NO. 39025019M DATE April 2003 II E rrac 0 n
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U1.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
4
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | Fine Coarse | Medium ] Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED | NAT. ATTERBERG LIMITS
NO. NO. fest DESCRIPTION syMBoOL| we, % LL PL Pl
MC-125 Buik 110 25 feet Sandy Lean Clay cL 328 48 25 23

PROJECT | 48 - Missour Project Number J7P0601 - Pineville, Missouri to Arkansas Stata Line

McDonald County, Missouri JOB NO. 30025010M DATE Aprit 2003 1 I E rrac D n
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS |
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | Fine Coarse | Medium i Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO, NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-153 Bulk 4 to 30 feet Sandy Lean Clay CL 22.9 49 22 27
PROJECT 149 - Missouri Project Number J7P0B01 - Pinevitle, Missouri to Arkansas Siate Ling
McDonald Caunty, Missouri JOB NO, 38025018M DATE April 2003 1 rE rrac D n




U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | Fing Coarse | Meadium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, : ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pi
MC-164 Butk 1 to 32 feet Fat Clay with Sand CcL 255 58 19 37
PROJECT | 48 - Missouri Project Number J7P0801 - Pineville, Missouri to Arkansas State Line
McDonald County, Missoun JOB NO. 38025019M DATE April 2003
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LS. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm

GRAVEL SAND SILT or
Coarse Fine Coarse | Medium | Fine CLAY

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC,% LL PL PI
MC-177 Bulk 015 13 feet Silty Gravel with Sand SM 6.6 20 17 3

PROJECT 149 - Missouri Project Number J7P0601 - Pinaville, Missouri to Arkansas State Line

McDonald County, Missouri JOB NO. 30025019M DATE Aprit 2003 ‘ I rE rrac o n
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE HUMBERS
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PART!CLE DIAMETER, mm
GRAVEL SAND ST or
Coarse | Fine Coarse ] Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL| WC, % LL PL Pt
MC-178A 1 0-8 Poorly Graded Gravel with Silt GP-GM 26 30 23 7

PROJECT | 48 - Missouri Project Number JTPO601 - Pineville, Missour to Arkansas Siate Line

tdcDonald County, Missoun JOB NO. 39025010M DATE MNovember 2003
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U S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS \
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse ] Fine Coarse I Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEFTH, ASTM UNIFIED | NaT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-178A 2 8-13 Well Graded Gravel with Sitty Clay GW-GC 2.2 27 20 7

PROUJECT 1 49 - Missouri Project Number J7P0601 - Pineville, Missouri to Arkansas Stata Line

McDonatd County, Missouri JOB NO. 35025019M DATE November 2003 I I E rrac D n




U.S. STANOARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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' PARTICLE DIAMETER, mm

GRAVEL SAND SILT or
Coarse i Fine Coarse ] Medium T Fine CLAY

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NOQ, NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pt
MC-178A 3 13-18 Silty, Clayey Sand with Gravel SC-SM 11.4 22 16 3]

PROJECT 1 49 - Missouri Project Number J7P0601 - Pinevills, Missouri to Arkansas Slate Line

McDonald County, Missouri ) JOB NO. 39025019M DATE November 2003
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U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS i
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PARTICLE DIAMETER, mm

GRAVEL SAND SILT or
Coarse ] Fina Coarse i Medium ] Fine CLAY

GRAIN SIZE DISTRIBUTION CURVE

BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-186 Bulk 0 to 4 feet Well Graded Gravel GW 38 24 21 3

PROJECT | 49 - Missouri Project Number J7P0601 - Pineville, Missouri to Arkansas State Line

McDonald County, Missouri JOB NO. 39025018M DATE April 2003 I rE rrac O n
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | Fine Coarse | Medium | Fina CLAY
GRAIN SIZE DISTRIBUTICN CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED MNAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pi
MC-186 Bulk 4 1o 9.8 feet Clayey Grave! with Sand GC 107 28 19 9
PROJECT | 49 - Missouri Project Number J7P0801 - Pineville, Missouni 10 Arkansas State Line
McDaonald County, Missouri JOB NO. 30025019M DATE April 2003
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U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

Tlerracon

3 2 15 9 am 12 oam 4 10 40 80 200
100 vr—m
i \EL\ N ]
90 \”
N
80 AN
70
£ \K
o 60 N
u N,
iC
5 %0 \\\
w - .
8]
& 40 \‘
P
a ™~
30 ™
T — -
20 (T
10
0
100 10 1 01 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL SAND SILT or I
Coarse | Fine Coarse { Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED MNAT. ATTERBERG LIMITS
NO. NO. faet DESCRIPTION SYMBOL | WC, % LL PL P
MC-189 Bulk 210 22.8 feet Silty Sand with Gravel SM 36 20 17 3
PROJECT 1} 49 - Missouri Project Number J7P0B01 - Pineville, Missouri to Arkansas State Line
McDonald County, Missouri JOB NO. 39025015M DATE April 2003




U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
" Coarse l Fine Coarse | Medium | Fine CLAY
GRAIN SIZE DISTRIBUTICN CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT, ATTERBERG LIMITS
NO. NG, feet DESCRIPTION SYMBOL{ WC, % LL PL PI
MC-190A 1 Q-4 Silty, Clayey Gravel with Sand GC-GM 6.1 25 19 6
PROJECT | 49 - Missouri Project Number J7P0601 - Pineville, Missour to Arkansas Slate Line
McDanald County, Missouri JOB NO. 39025018M DATE November 2003
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B - U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS o
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse Fine Coarse | Medium i Fing CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NQO. NO feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-190A 2 4-9 Silty, Clayey Gravet with Sand GC-GM 63 25 20 5
PROJECT 149 - Missouri Project Nurmber J7P0601 - Pineville, Missouri to Arkansas State Line
McDonald County, Missouri JOB NO. 39025019M DATE November 2003 I1 rE rrac o n




U.S. STANDARD SIEVE OPENINGS N INGHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SiLT or
Coarse | Fine Coarse | Medium | Fine - CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL P
MC-180A 3 9-14 Silty, Clayey Gravet with Sand GC-GM 43 26 - 20 6
PROUJECT | 49 - Missouri Praject Number J7P0501 - Pineville, Missouri o Arkansas State Line
McDanatd County, Missouri JOB NG, . 39025019M DATE November 2003
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o U.S STANDARD SEEE OPENINGS IN INCHES & ST.ﬁiﬁhARD SIEVE‘NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | ] Fine Coarse | Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feat DESCRIPTION SYMBOL | WC, % L PL Pl
MC-190A 4 14 -19 Poorly Graded Grave! with Silty Clay GP-GC 2 26 19 7
PROJECT | 49 - Missour Project Number J7P0601 - Pineville, Missouri to Arkansas State Line
McDonaid County, Missouri JOB NO. 39025019M DATE November 2063 1 rE rrac 0 n




U.S5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | Fine Coarse | Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % L PL Pl
MC-190A 5 19-24 Walt Graded Gravel Gw 19 29 19 10
PROJECT 1 48 - Missouri Project Number JTP0601 - Pineville, Missouri to Arkansas State Line
McDanald County, Missouri JOB NO. 30025015M DATE Navember 2003

Nerracon
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- U.S. STANDARD SIEVE GPENINGS IN INCHES & STANDARD SIEVE NUMBERS
3 2 15 4 a9 oam 4 10 40 80 200
100 T—m 8 N
90 ™
80
M, — _ - I ]
70
o -
a
o 60 \.\
] N
= h = =
U8 ™
[ <
= ™~
2 ™
& a0 e
a
\o\ﬁ__'. y
30
20
10
0
100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL SAND ST or
Coarse I Fina Coarse | Medium ! Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC. % Li PL Pl
MC-204 Buik 0.5to 21.5 feet Silty Clayey Sand with Gravel SC-SM 5.9 24 19 5
PROJECT 1 49 - Missouri Praject Number J7P0601 - Pineville, Missouri ta Arkansas State Line
McDonald County, Missauri JOB NO. 39025019M DATE Apnl 2003 ‘1 rE rrac o n
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1.5, STANDARD SIEVE DPEHNINGS N INCHES & STANDARI SIEVE NUMBERS

3 2 185 1 aa w38 4 10 40 80
100 4+ '—-—\
%0 AN
80
70
= -
r 60
2
= 5 ™
'
[&] \
h 40 T
o [
\.i-t_______-‘
30 T
20
10
0
100 10 1 0.1 0.01 0.001
PART!CLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse Fine Coarse | Medium ] Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFED NAT. ATTERBERG LIMITS
NO. NO. feat DESCRIPTION SYMBOL | WC, % Ll PL Pi
MC-205A 1,2,3 0-1% Sitty, Clayey Gravel with Sand GC-GM 4.0 26 19 T
PROJECT 1 49 - Missouri Project Number J7P0801 - Pineviile, Missouri to Arkansas Slate Line
McDonatd County, Missoun JOB NO, 39025019M November 2003

Jlerracon
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3 U.S. STANDARD SIEVE OPENINGS (N INCHES & STANDARD SIEVE NUMBERS
3 2 15 4 aa w2 oam 4 40 80 200
100 +——® *—e P
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100 10 1 0.1 0.01 0.001
PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse { Fine Coarse | Medium I Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-213 Bulk 0.810 18 2 feet Silty Clayay Sand with Gravel SC-SM 1 24 18 6
PRQJECT 149 - Missouri Project Number J7P0801 - Pinevilie, Missouri to Arkansas State Line
McDonald County, Missouri JOB NO. 39025019M DATE Apiit 2003 ‘1 rE rrac o n
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2

3
100 -—m &8

U.5. STANOARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

15 9 am
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PARTICLE DIAMETER, mm
GRAVEL SAND SiLTor
Coarse Fine Coarse | Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEFPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feat DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-224 Bulk 0 15 10 feet Clayey Sand with Grave! sC 71 29 16 13
PROJECT 140 - Missoun Project Number J7P0801 - Pineville, Missouri to Arkansas State Line )
McDonald County, Missouri JOB NO. 30025019M April 2003 |1 rE r r a c o n
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L.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

Merracon
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse I Fine Coarse i Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO, NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-227 Bulk 0 to 20 feet Clayey Sand with Gravel sC 8.3 28 20 8
PROJECT 1 49 - Missour Project Number JTP0801 - Pineville, Missouri to Arkansas State Line
McDaonald County, Missouri JOB NO. 39025019M DATE April 2003
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U.S. STANDARD SIEVE OPENINGS IN IRCHES & STARDARD SIEVE RUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse Fine Coarse | Medium [ Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pl
MC-245 Bulk 0 to 20 feet Clayey Sand with Gravel 5C 126 33 22 LR
. PROJECT 1 49 - Missouri Projeci Number J7P0601 - Pineville, Missour to Arkansas Slate Line
McDonald County, Missouwi JOB NO. 38025019M April 2003

Mlerracon
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U8 STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

Tlerracon
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse | Fine Coarse | Madium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % LL PL Pi
MC-263 Bulk Oto 19 feet Clayey Sand with Gravel SC 11.5 29 20 9
PROJECT 1 49 - Missouri Project Number J7P0601 - Pinaville, Missouri to Arkansas State Line
McDonald County, Missouri JOB NO. 39025019M DATE April 2003




L).5. STANCARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS

Tlerracon
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PARTICLE DIAMETER, mm
GRAVEL SAND ST or
Coarse | Fing Coarse | Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feat DESCRIPTION SYMBOL | WC, % LL PL Pt
MC-266 Bulk 0 to 24 feet Clayey Sand with Gravel SC a8 n 2t 10
PROJECT 1 48 - Missouni Project Number J7P0801 - Pinavilla, Missoud to Arkansas Stete Line
McDonald County, Missouri JOB NO. 39025018M DATE April 2003
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U.5. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
3 2 15 4 aa w2z oams 10 40 80 200
100 v 9
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse I Fine Coarse I Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feet DESCRIPTION SYMBOL | WC, % Lt PL P!
MC-272 Bulk 6 1o 13.5 feet Silty Sand with Gravel S5M 10.6 34 28 8
PROJECT 149 - Missouri Project Number J7P0601 - Pineville, Missouri to Arkansas State Ling
McDonald County, Missouri JOB NO. 39025019M DATE Agril 2003 1 rE rrac D n
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U.5. STANGARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse Fine Coarse | Mediurn ] Fine cLay
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT. ATTERBERG LIMITS
NO. NO. feel DESCRIPTION SYMBOL{ WC, % LL PL Pl
MC-277 Bulk 0to 125 feet Silty Clayey Gravel with Sand GC-GM 108 22 18 4
PROJECT | 49 - Missourd Project Number JTP0801 - Pinaville, Missour to Arkansas State Line
McOonald County, Missouri JOB NO. 38025010M DATE April 2003
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U.S. STANDARD SIEVE OPENINGS IN INCHES & STANDARD SIEVE NUMBERS
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PARTICLE DIAMETER, mm
GRAVEL SAND SILT or
Coarse { Fine Coarse ] Medium | Fine CLAY
GRAIN SIZE DISTRIBUTION CURVE
BORING SAMPLE DEPTH, ASTM UNIFIED NAT, ATTERBERG LIMITS
NO. NO. feal DESCRIPTION SYMBOL | WC, % LL PL PI
MC-284 Bulk 20 to 51 feet Clayey Sand SC 14.3 a7 20 17
PROJECT | 49 - Missouri Project Number J7P0801 - Pineville, Missauri to Arkansas State Line
McDonald County, Missoun JOB NO. 39025019M DATE April 2003 1 rE rrac o n
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10.3 Standard Compaction Results
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3

Springdale, AR 72764
(479)750-9775

Client Namae: HNTB Corporation Project No.: ~ 39025019M Date: _April 2003
Project Name: I 49 - Missouri Project Number J7P0601
Location: Pineville, Missouri to Arkansas State Line
City & State: McDonald County, Missouri TEST RESULTS

Maximum Dry Unit Wt.: 108.0 pct
Source Material: MC-3 5to 16.3 feet Optimum Water Content: 173 %
Sample Description:

Material Designation: Sample date: Liquid Limit: _29 Plastic Limit: _ 20 _
Test Method: AASHTO T98 Plasticity Index: _ 9

Test Procedure: Methoed C % passing # 200 sieve: _ 31_

Sample Preparation: Wet Preparation

Rammer: ____Maechanical _X_Manual Reviewed by: SPB

Zero air voids for specific gravity of 2.70
114 o
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08 B A

Dry Unit Weight, pcf
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4 \
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Y
h
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98
9 1 13 15 19 21 23 25

17
Water Content, %
Data Points - Max. Dry Unit Wt. and Opt. Waler Content - - - - Zero Air Voids
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3
Springdale, AR 72764
(479)750-9775
Client Name: HNTB Corporation Project No.. 39025019M  Date:  April 2003
Project Name: | 49 - Missour Project Number J7P0601
Location: Pineville, Missouri to Arkansas State Line
City & State: McDonald County, Missouri TEST RESULTS
Maximum Dry Unit Wt.: 102.3 pef
Source Material: MC-33  0Qto 5.5 feet Optimum Water Content: 19.0 %
Sample Description:

Material Designation: Sample date: Liquid Limit: _ 38 Plastic Limit: _ 21
Test Method: AASHTO T99 Plasticity Index: 17

Test Procedure: Method C % passing # 200 sieve: _24

Sample Preparation:  Wet Preparation

Rammer: _____Mechanical _X_Manual Reviewed by: SPB

Zero air voids for specific gravity of 2.70
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\
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1" 13 15 7 19 21 23 25
S Water C;:‘mlent, %
. Data Points - Max, Dry Unit Wt. and Opt. Water Content - - - - Zero Air Voids
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3

Springdale, AR 72764
{479)750-9775

Client Name: HNTB Carporation Project No.: 39025018M Date:  April 2003
Project Name: 1 49 - Missour Project Number J7P0601
Location: Pineville, Missouri to Arkansas State Line
City & State; McDonald County, Missouri TEST RESULTS

Maximum Dry Unit Wt.: 100.8 pcf
Source Material: MC-39 2to 35 feet Optimum Water Content: 178 %
Sampte Description:

‘Material Designation: Sample date: Liquid Limit: _ 30 Plastic Limit: _ 20
Test Method: AASHTO T899 Plasticity Index: 10 _

Test Procedure: Method C % passing # 200 sieve: _38

Sample Preparation:. Wet Preparation .

Rammer: ____Maechanical _X_Manual Reviewed by: - SPB

Zero air voids for specific gravity of 2.70
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DN |

P

Dry Unit Weight, pcf
w
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17 19 21 23 25
9 b 13 5 Water Content, %
Data Points Max. Dry Unit Wt. and Opt. Water Content - - - - Zera Air Vaids
]
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3
Springdale, AR 72764
(479)750-9775

Client Name: HNTB Corporation Project No.: 39025019M Date:  April 2003
Project Name; 1 49 - Missouri Project Number J7P0601
Location: Pineville, Missouri to Arkansas State Line
City & State: McDonald County, Missouri TEST RESULTS

Maximum Dry Unit Wt.: 97.2 pcf
Source Material: MC-88 3.0 to 20.0 feet Optimum Water Content: 226 %
Sample Description:

Material Designation: Sample date: Liquid Limit: 27 Plastic Limit: 22
Test Method: AASHTOQ T99 Plasticity Index: 5
Test Procedure: Method C % passing # 200 sieve: 41

Sampie Preparation; Wet Preparation

Rammer: Mechanical X Manual Reviewed by: SPB

Zero air voids for specific gravity of 2.70
102 e

100 \\

! A
98 <

w
o

Dry Unit Weight, pcf
© ©
* 4

90
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13 15 17 19 %1 23 25 7
Water Content, %
Data Points Max. Dry Unit Wt. and Opt. Water Content - - - - Zero Air Voids
-
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Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3

Client Name:
Project Name:

HNTB Corporation

| 49 - Missouri Project Number J7P0601

Tlerracon-

Springdale, AR 72764
(479)750-9775

Project No.: 39025019M Date:  April 2003

Location: Pineville, Missouri to Arkansas State Line
City & State: McDonald County, Missouri TEST RESULTS
Maximum Dry Unit Wt.: 101.7 pcf
Source Matenial: MC-125 110 25 feet Optimum Water Content; 189 %
Sample Description:
Material Designation: Sample date: Liquid Limit: 48 Plastic Limit: 25
Test Method: AASHTO T99 Plasticity Index: 23
Test Procedure: Method C % passing # 200 sieve: 53
Sample Preparation:  Wet Preparation
Rammer: Mechanical X Manual Reviewed by: SP8
Zero air voids for specific gravity of 2.70
106 .
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1" 3 15 4 Water Cz)rgﬂent. %
Data Points Max. Dry Unit Wt. and Opt. Water Content - - - - Zero Air Voids .
-
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3
Springdale, AR 72764
(479)750-9775

Client Name: HNTB Corporation Project No.: 39025019M _ Date: _April 2003
Project Name: | 49 - Missour Project Number J7P0601
Location: Pineville, Missouri to Arkansas State Line
City & State: McDonald County, Missouri TEST RESULTS

Maximum Dry Unit Wt. 103.5 pof
Source Material MC-153 4 to 30 feet Optimum Water Content: 159 %
Sample Description;

Material Designation: Sampie date: Liguid Limit: 49 Plastic Limit: 22
Test Method: AASHTO T99 Plasticity Index: 27
Test Procedure: Method C - % passing # 200 sieve: 68

Sample Preparation:  Wet Preparation

Rammer: Mechanical X Manual Reviewed by: SPB

Zero air voids for specific gravity of 2.70
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9 11 1 15 19 1
3 Water Content, M 2 =
Data Points Max. Dry Unit Wt. and Opt. Water Content - - - - Zerg Air Voids
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3
Springdale, AR 72764
(479)750-9775
Client Name; HNTB Corporation Project No..  39025019M Date:  April 2003
Project Name: 1 49 - Missouri Project Number J7P0601
Location: Pineville, Missouri to Arkansas State Line
City & State: McDonald County, Missouri TEST RESULTS
Maximurm Dry Unit Wt.: 106.3 pcf
Source Matenrial: MC-184 1.0 to 32.0 feet Optimurm Water Content: 18.2 %
Sample Description:

Material Designation: Sample date: Liquid Limit: _56 Plastic Limit: _ 19
Test Method: AASHTO T99 ) Plasticity Index; 37

Test Procedure: Method C % passing # 200 sieve: _74

Sample Preparation: Wet Preparation

Rammer: ____Mechanical _X Manual Reviewed by: SPB

Zero air voids for specific gravity of 2.70
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Laboratory Compaction Characteristics of Soil

Client Name:
Project Name:
Location:

City & State:

Source Matenal:
Sample Description:

Materal Designation:

Test Method:

Test Procedure;
Sample Preparation:
Rammer:

126

HNTB Corporation

149 - Missouri Project Number J7P0601

Tlerracon-

2201-C S Thompson, #3
Springdale, AR 72764
{479)750-9775

Project No.: 39025019M Date:  April 2003

Zero air voids for specific gravity of 2.70

Pineville, Missouri to Arkansas State Line
McDonald County, Missouri TEST RESULTS
Maximum Dry Unit Wt.; 124.2 pcf
MC-177  0to 13.0 feet Optimum Water Content: 9.5 %
Sample date: Liquid Limit: _20 Plastic Limit: __17
AASHTO T99 Plasticity Index: 3
Method C % passing # 200 sieve: _16
AASHTO T99
____Mechanical _X_Manual Reviewed by: SPB
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Data Points - Max. Dry Unit WL, and Opt. Water Content - - - - Zero Air Voids
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—lerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3

Client Name:
Project Name:
Location:

City & State:

Source Material:
Sample Description:

Material Designation:

Test Method:

Test Procedure:
Sample Preparation:
Rammer:

112

HNTB Corporation

1 49 - Missouri Project Number J7P0601

Springdale, AR 72764
{479)750-9775

Project No.: 39025019M Date:  April 2003

Pineville, Missour to Arkansas State Line

McDonald County, Missour

MC-204 0.5to0.21.5 feet

TEST RESULTS

Maximum Ory Unit Wt. 109.6 pef
Optimum Water Content; 166 %

Sample date:
AASHTO Tg9
Method A
Wet Preparation
____Mechanical _X_ Manuai

Liquid Limit: 24 Plastic Limit: 19
Plasticity index; 5
% passing # 200 sieve: 32

Reviewed by: SPB

Zero air voids for specific gravity of 2.70

111

\

110

109

108

Q
~

Dgy Unit Weight, pcf
o (=3
(L] -

2

103

102

101

100

15 17
® " 13 Water Content, %

19 21 23 25

Data Points - Max. Dry Unit Wt. and Opt. Water Content - - - - Zero Air Voids
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3

Springdale, AR 72764
(479)750-9775

Client Name: HNTB Corporation Project No.: 39025019M Date:  Aprit 2003
Project Narne: | 49 - Missouri Project Number J7P0601
Location: Pineville, Missouri to Arkansas State Line
City & State: McDonald County, Missouri TEST RESULTS

Maxirmum Dry Unit Wt. 1241 pcf
Source Material: MC-224 0to 10.0 feet Optimum Water Content: 94 %
Sample Description:

Material Designation: Sample date: Liquid Limit: 29 Plastic Limit: _ 16 _
Test Method: AASHTO T99 Plasticity Index: ~_13_

Test Procedure: Method C % passing # 200 sieve: 30

Sample Preparation: Wet Preparation

Rammer: —____Machanical _X Manual Reviewed by: SPB

Zero air voids for specific gravity of 2.70
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3 7 9 1 13 15 17 19
S Water Content, %
Data Points - Max. Dry Unit Wt. and Opt. Water Content - - - - Zero Air Voids
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3
Springdale, AR 72764
(479)750-9775
Client Name: HNTB Corporation Project No.; - 39025019M Date: _April 2003
Project Name: | 49 - Missouri Project Number J7P0601
Location: Pineville, Missoun to Arkansas State Line
City & State: McDonald County, Missouri TEST RESULTS
Maximum Dry Unit Wt.: 112.7 pef
Source Matenial: MC-227  0to 20.0 feet Optimurm Water Content: 16.2 %
Sample Description:
Material Designation: Sample date: Liquid Limit: 28 Plastic Limit: _ 20
Test Method: AASHTQ T99 Plasticity index. _ 8
Test Procedure: Method A % passing # 200 sleve: _41

Sample Preparation:

Wet Preparation

Rammer;

114

Mechanical X Manual Reviewed by: SPB

Zero air voids for specific gravity of 2.70
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- Data Points Max. Dry Unit Wt. and Opt. Water Content - - - - Zero Air Voids
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Tlerracon-

Laboratory Compaction Characteristics of Soil 2201-C S Thompson, #3

Springdale, AR 72764
{479)750-9775

Client Name; HNTB Corporation Project No.: 39025019M  Date:  April 2003
Project Name: 1 49 - Missouri Project Number J7P0601
Location: Pineville, Missouri to Arkansas State Line
City & State; McDonald County, Missouri TEST RESULTS

Maximum Dry Unit Wt.: 94.2 pcf
Source Material: MC-272 - 6.0 to 13.5 feet Optimum Water Content: 23.7 %
Sample Description:

Material Designation: Sample date: Liquid Limit: 34 Plastic Limit: 26

Test Method: AASHTO T99 Plasticity Index: 8

Test Procedure: Method C % passing # 200 sieve: _42
Sample Preparation: Waet Preparation

Rammer: __ Mechanical _X_Manual Reviewed by: SPB

Zero air voids for specific gravity of 2.70
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10.4 Unconfined Compression Strength Results
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Stress (psf)

Unconfined Compressive Strength of Cohesive Soil
Boring MC-57, Sample ST-2, 5.5 to 6.6 feet
I 49 Missouri - Project J7P0601
McDonald County, Missouri
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Tlerracon-

Dry Unit Weight of Soil ASTM D-1587 10930 East 56th Street
Field Sampled by Shelby Tube ASTM D-2166 Tulsa, Oklahoma 74146
(918)250-0461

Job Name: | 49 Missouri Project J7P0601 Project No.: 39025019M Date: January 2003
Pineville, Missouri to Arkansas State Ling
Boring MC-57 Sample ST-2 Depth 5.5 to 6.6 feet
Recovery 13" Qp 1.51tsf Sample Description Sandy Lean Clay, Red Brown l
Unit Weight Data Tube Sample Geometry
Mold Wt. 1072.4 Do= 2.813 in. Initial Diameter
Ao= 6.215 sq. in. Initial Area
Mold + Soil ' 2104.1 Ag= 0.0432 sq. ft.
Lo= 5.594 in. Initial Length
Mass 1031.7 2.275 Vo= 34.74 cu. In. Initial Volume
gms = ibs. Vo= 0.0201 cu. Ft.
Lo/Dos= 2.0
Moisture Content

Dry Density
96.1 {pef) su= 600 psf

Tare No# t-6 Tare No#
Wet Wt + Tare 120.6 g Wet Wt + Tare g
Dry Wt + Tare 105.9 g Dry Wt + Tare a
Tare Wt. 23.3 g Tare Wit. g
Wt of Water 147 g Moisture Content Wt of Water g Moisture Content
Wt of Dry Soil 82.6 g 17.8 % Wt of Dry Soil g % i
3" Shelby Tube Sample Proving Ring
Failure Sketch
Load Dial | Axial Load| Strain jUnit StrainCorrected Area Stress
Reading (lbs.) (%} (sq. ft.} {(PSF)
0 0 0 0 0 0
51.5| 0.112 2 22.7 1169 '
41.2] 0.224 4 22.2 916
0.336 ] 21.8 0
0.448 8 21.3 0
0.559 10 20.9 0 (l
0.671 12 20.4 0
0.783 14 19.9 0 ~
0.895 16 19.5 0
1.007 18 19.0 0
1.119 20 18.5 0
Wet Density qu= 1200 psf I
113.2 (pcf)
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Stress (psf)

Unconfined Compressive Strength of Cohesive Soil
Boring MC-125, Sample ST-2a, 6.0 to 6.8 feet
| 49 Missouri - Project J7P0601
McDonald County, Missouri
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Dry Unit Weight of Soil

Field Sampled by Shelby Tube

Job Name: | 49 Missouri Project J7P0601

ASTM D-1587
ASTM D-2166

Pineville, Missauri to Arkansas State Line

Boring MC-125 Sample ST-2a

Depth 6 to 6.8 feet

Tlerracon-

10930 East 56th Street
Tulsa, Oklahoma 74146
(918)250-0461

Project No.: 39025019M Date: January 2003

Recovery a" Qp 1.751sf Sample Description Lean Clay, trace grave! - Red Brown
Unit Weight Data Tube Sampie Geometry
Moid Wt. 1072.5 Do= 2.813 in. Initial Diameter
Ao= 6.215 sQ. in, Initial Area
Mold + Soil 21451 Ag= 0.0432 sq. ft.
Lo= 5.594 in. Initial Length
Mass 10726 2.365 Vo= 474 cu. In. initial Volume
gms = Ibs. Vo= 0.0201 cu. Ft.
Lo/Dos= 2.0
Moisture Content
Tare No# t-72 Tare No#
Wet Wt + Tare 133.9 g Wet Wt + Tare g
Dry Wt + Tare 111.2 g Dry Wt + Tare g
Tare Wt. 20.7 9 Tare Wt. - g
Wt of Water 22.7 Moisture Content Wt of Water o] Moisture Content
Wit of Dry Soil 90.5 25.1 % Wt of Dry Sail g %
3" Shelby Tube Sample Proving Ring
Failure Sketch
Load Dial | Axial Load| Strain [Unit StraiqCorrected Area Stress
Reading (Ibs.} (%) (sq. ft.} {PSF)
0 0 0 0 0 0
27.4] 0.112 2 227 622
554} 0224 | 4 22.2 1232
72.4] 0.336 6 21.8 1577
53.3] 0.448 8 21.3 1136
27.4| 0.558 10 209 571
13.3] 0.671 12 204 271
10.5] 0.783 14 19.9 208
0.885 16 19.5 0
1.007 18 19.0 0
1.119 20 18.5 0
Wet Density qu= 1550 psf
117.6 {pcf)
Dry Density
94 .1 {pcf) su= 775 psf
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Stress (psf)

1500

Unconfined Compressive Strength of Cohesive Soil
Boring MC-142, Sample ST-3, 8.0 to 9.5 feet
| 49 Missouri - Project J7P0601
McDonald County, Missouri
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Tlerracon;

Dry Unit Weight of Soil ASTM D-1587 10930 East 56th Street
Field Sampled by Shelby Tube ASTM D-21686 Tulsa, Oklahoma 74146
(918)250-0461

Job Name: | 48 Missouri Project J7P0601 Project No.; 39025019M Date:  April 2003
Pineville, Missouri to Arkansas State Line
Boring MC-142 Sample ST-3 Depth 810 9.5 feet
Recovery 10" Qp 4.0 tsf Sample Description Lean Clay, with gravel - Red Brown
Unit Weight Data Tube Sample Geometry
Mold wt. 1073.5 Do= 2.813 in. Initial Diameter
Ao= 6.215 sq. in. Initial Area
Mold + Soit 2149.2 Ao= 0.0432 sq. ft.
Lo= 5.594 in. Initial Length
Mass 10757 2.372 Vo= 34.74 cu. In. Initial Voiume
gms = Ibs. Vo= 0.0201 cu. Ft.
Lo/Do: 2.0
Moisture Content

Ny

Tare No# 3t Tare No#
Wet Wt + Tare 487.5 g Wet Wt + Tare g
Dry Wt + Tare 413.7 g Dry Wt + Tare q
Tare Wt. 118.5 g Tare Wt. g
Wt of Water 738 g Moisture Content Wit of Water g Moisture Content
Wt of Dry Sail 2052 g 25.0 % Wt of Dry Sail g %
3" Shelby Tube Sample Proving Ring
Failure Sketch
Load Dial | AxiaiLoad| Strain |Unit StrainCorrected Area Stress
Reading {Ibs.) (%) {sg. ft.) {PSF)
0 0 0 0 0
26.1] 0.112 2 227 593
34{ 0.224 4 22.2 756
33.1] 0.336 6 21.8 721
Wet Density qu= 760 psf
118.0 {pcf)
Dry Density
94.4 (pch) su= 380 psf
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Unconfined Compressive Strength of Cohesive Soil
Boring MC-148, Sample ST-3, 8.0 to 9.5 feet
1 49 Missouri - Project J7P0601
McDonald County, Missouri
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Tlerracon-

Dry Unit Weight of Soil ASTM D-1587 10930 East 56th Street
Field Sampled by Shelby Tube ASTM D-2166 Tulsa, Oklahoma 74146
(918)250-0461
Job Narme: ! 49 Missouri Project J7P0601 Project No.: 39025019M Date: January 2003
Pineville, Missouri to Arkansas State Line
Boring MC-148 Sample ST-3 Depth 8.0 to 9.5 feet
Recovery  12.5" Qp 3.25tsf Sample Description Lean Clay, with gravel, trace sand, Red Brown
Unit Weight Data Tube Sample Geometry
Mold Wt. 1072.5 Do= 2.813 in. Initial Diameter
Ap= 6.215 sq. in. Initial Area
Mold + Soil 2180.5 Ao= 0.0432 sq. fi.
lLo= 5.594 in. Initial Length
Mass 1108 2.443 Vo= 34.74 cu. in. initial Volume
gms = Ibs. Vo= 0.0201 cu. Ft.
Lo/Dos= 2.0
Moisture Content

Tare No# 146 Tare No#
Wet Wt + Tare 123.5 g - Wet Wt + Tare g
Dry Wt + Tare 107.3 g Dry Wt + Tare g
Tare Wt, 21.2 g Tare Wt. 7 g
Wt of Water 16.2 g Moisture Content Wt of Water g Moisture Content
Wit of Dry Soil 86.1 g 188 % Wt of Dry Sail g %
3° Shelby Tube Sample Proving Ring
Failure Sketch
Load Dial | Axial Load| Strain [Unit StrainfComrected Area Stress
Reading {Ibs.} (%) {sq. fi.) {PSF)
0 0 0 0 0 0
27.4| 0.112 2 22.7 622
55.41 0.224 4 22.2 1232
72.4| 0.336 6 21.8 1577
53.3] 0.448 8 21.3 1136
27.4} 0.559 10 20.9 571
13.3] 0.671 12 20.4 271
10.5] 0.783 14 19.9 209
0.895 16 19.5 0
1.007 18 19.0 0
1.119 20 18.5 0
Wet Density qu= 1550 psf
121.5 (pcf)
Dry Density
102.3 (pech su= 775 psf
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Unconfined Compressive Strength of Cohesive Soil
Boring MC-153, Sample ST-3, 8.5 to 9.4 feet
| 49 Missouri - Project J7P0601
McDonald County, Missouri
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Tlerracon-

Dry Unit Weight of Soil ASTM D-1587 10930 East 56th Street
Field Sampled by Shelby Tube ASTM D-2166 Tulsa, Oklahoma 74146
(918)250-0461

Job Name: 1 49 Missouri Project J7P0601 Project No.: 35025019M  Date: January 2003
Pineville, Missouri to Arkansas State Line
Boring MC-153 Sample ST-3 Depth 8.5 to 9.4 feet
Recovery 14" Op‘ 2.0 tsf Sample Description Fat Clay, with sand, trace gravel - Red Brown
Unit Weight Data Tube Sample Geometry
Moid Wi, 1072.5 Do= 2.813 in. Initial Diameter
Ag= 6.215 sq. in. initial Area
Moid + Soil 2199.1 Ag= 0.0432 sq. ft.
Lo= 5.594 in. tnitial Length
Mass 1126.6 2.484 Vo= 34.74 cu. [n. Initial Volume
gms = |bs. Vo= 0.0201 cu. Ft.
Lo/Doz 2.0
Moisture Content

Tare No# 114 Tare No#
Wet Wt + Tare 130.8 g Wet Wt + Tare g
Dry Wt + Tare 111.5 g Dry Wt + Tare g
Tare Wt 23.5 g Tare Wt. g
Wt of Water 193 g : Moisture Content Wt of Water g Meisture Content
Wt of Dry Soil 88 g 219 % Wt of Dry Sail g %
3" Shelby Tube Sample Proving Ring
Failure Sketch
Load Dial | Axial Load| Strain |Unit StraifCormrected Area Stress
Reading {Ibs.) (%) {sq. ft.) . {PSF)
0 0 0 0 0 0
30.5| 0.112 2 227 693
57.6] 0.224 4 222 1281
83.8] 0.336 6 21.8 1825
82.8] 0.448 8 21.3 1767
0.559 10 20.9 0
0.671 12 20.4 C
0.783 14 19.9 0
0.895 16 190.5 0
1,007 18 19.0 0
1.119 20 18.5 0
Wet Density qu= 1850 psf
123.6 (pcf)
Dry Density
101.3 {pcf) su= 925 psf
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10.5 California Bearing Ratio Results




California Bearing Ratio
MC-3: Bulk Sample from 5 to 16.3 Feet
| 49 Missouri - Project J7P0601
McDonald County, Missouri

400 OTop As Soaked
N A Bottom As soaked
@ Corrected Top, As Soaked
350 A Corrected Bottom, As Soaked
Corrected CBR Top
300 As Soaked = 1.7
Corrected CBR Bottom
250 As Soaked = 1.7
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CALIFQRNIA BEARING RATIO (CBR} TEST RESULTS

CALIFORMNIA BEARING RATIO TEST WFORMATION

Input:
Calcs:

Diameter of Penetration Piston (in.}:
Araa of Panetration Piston {in.):
MOISTURE CONTENT DETERMINATION

Input;

Resuits:

Wi Wet Soil & Tare (g):
Wi Dry Soil & Tare (g):

Wi Tare (g):

Wt. of Water (g):

Wi of Dry Sail {g):
Maisture Content {%):
DENSITY DETERMINATION

WL Moist Soil & Mold {g):
Wt. Empty Mold {g):
Wt. Moist Soil {g):
Wet Density {IbJf"):
Ory Density (Ib./f.%):

Tap As Scakad

2
3.14
Batore After Soaking
Soakin Top 1™ Average |
2046.5 7749 25824
1886.6 a84.8 22235
373 250.1 3717
139.90 90.10 359.10
1513.60 434.70 1851.80
[ 056421776 ] 20. 726038 ] 19.29194297 |
Before After Soaking
Soaxing Too 1t | Average |
833127 8567.1 8567.1
4319.3 4319.5 4319.5
4213.2 4247.6 4247.6
123.9 124.9 124.9

| 1izeazrons

1343958

114.5962033 |

0.025
0.050
0,073
0.100
0.125
0.150
0.200
0.250
0.300

0.500

0.025
6.050

0.075

0.100

0.123

0.150

0.200

0.250

0.300

0.400

0.500

Load Ungorracted
Panetration Dial Load Stress CBR
{in.} (div.) (Ibs} | (bdin2 Value
0.025 2 6.8
0.050 3 10.2
0.075 4 13.6
0.100 3 17.0 1.70
0.125 6 20.4
0.150 7 238
0.200 9 30.6 2.4
9.250 12 40.9
0.300 15 51.1
0,400 19 64.7
0,500 28 953
Botigrm As soaked
Load Uncorrected
Penetration Dial Load Stress CBR
{in.) {dhv) @ibs) | {Ilb.AnY Value
0.025 2 6.8
0.050 3 102
06.075 4 13.6
0.100 £l 17.0 1.70
G.125 8 20.4
0.150 7 23.8
0.200 10 34.0 2.27
0.250 12 40.%
0.300 18 51.1
0.400 18 64.7
0.500 25 85,1
Density Correction
Final Meistura Content 19.38194
Final Maist Wt of Soit 42476
Dry Waight of Sail 3557.694
Initial Moisture Content
Initial Moisture Wt of Soil 4213.2
Weight of Water initial 655.5
Initiat Moisture Cantent 18.4
Initial Density of Soil
Initial Wet Dangity 123.9
Initial Dry Density 104.6

1.7

1.r

MC-3: 5to 16.3 Feet




Stress {psi)
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California Bearing Ratio
MC-125; Butk Sample from 1 to 25 Feet
I 49 Missouri - Project J7P0601
McDonald County, Missouri

O Top As Soaked

A Bottorn As soaked

@ Corrected Top, As Soaked

A Corrected Bottom, As Soaked

Corrected CBR Top

As Soaked = 5.1

Corrected CBR Bottom

As Soaked = 5.1
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CALIFORNIA BEARING RATIO (CBR) TEST RESULTS

CALIFORNIA BEARING RATIO TEST INFORMATION

Input: Diameter of Peneiration Piston (in.): 2 39025019M
Cales: Area of Penetration Pistan {in.%); 314 MC-125: 1 ta 25 fasl
MOISTURE CONTENT DETERMINATION
Befora Aftar Soaking
Soaking [ Top 1" [ Averaga |
Input: Wi Wet Sail & Tare (g): AF326 [ T08E R TR s
Wi, Dry Scil & Fare {g); :
Wi Tare (g): 2497
Resulis; W1 of Waler (g} X 300.10
Wt of Dry Sail (g} 1359.30 718.20 1701.30
Moisture Content [*%): | 17.29666127 | 17627402 ] £7.63945218 |
DENSITY DETERMINATION
Before After Soaking
Soaking Top 1" [ Average |
Input: Wi Maoist Soit & Mold (g} 37 BOT: B0ZT:8 8027.5
WL Empty Mold (g} g: 4129.6 a129.6
Results: W1, Meist Sail (g): 19428 3B97.9 3897.9
Wat Density (Ib./.%: 115.9 114.6 114.6
Dry Density {IbJitY: | 98.82491005 | 97424799 | 97.4148185 |
Top As Soaked
Load Uncorrected
Penatration Dial Load Strass CER
{in,) {dhv.) {Ibs.) | [!bJinb) Value
0.025 4 13.6 (.023
0.050 [ 72 0.030
0.075 12 40.9 0.075
0.100 15 511 5,11 0.100
0.125 21 T11.5 .125
0.150 25 85.1 0.150
0.200 34 113.8 771 G.200
0.236 44 149.8 0.250
0.300 52 1770 0.300
0.400 66 224.7 0.400
0.500 a0 2724 0.500
Bottom As soaked
Load Uncorrected
Penetration Dial Load Stress CBR
{in.} (die} | -(ibsy | (bJdind Value
0.025 2 6.4 0.015
0.050 5 17.0 0.040
1.075 9 30.6 0.063
0100 15 51 5.11 0.090
0.125 18 51.3 0.113
0.150 21 7L 0.140
0.200 28 95.3 6.36 0.190
0.250 34 115.8 0.240
0.300 41 139.6 0.290
0.400 54 183.9 0,390
1.500 71 241.7 0.450

Density Carrection

Final Mcislure Content 17.63945
Final Moist Wt of Soil 3897.9
Dry Weighl of Sail 3313.429)

Initial Maisture Contant

Initial Moisture Wt of Scil 39428
Wetghl of Water initial
Initial Moislure Cantent

Initial Density of Soil
Initial Wat Censity 115.8

Initial Ory Density




California Bearing Ratio
MC-153: Bulk Sample from 4 to 30 Feet
| 49 Missouri - Project J7P0601
McDonald County, Missouri

400 - |0 Top As Soaked
A Bottom As soaked
® Corrected Top, As Soaked
350 A Corrected Bottom, As Soaked
Corrected CBR Top
300 As Soaked = 6.0
Corrected CBR Bottom
260 As Soaked = 3.8
.‘ﬁ‘
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CALIFORMIA BEARING RATIC (CBR) TEST RESULTS

CALIFORNIA BEARING RATIO TEST INFORMATION

MC-153; 410 30 feel

Input: Diameter of Penetration Piston {in.}: 2
Cales: Area of Penetration Pisten (in.); 314
MOISTURE CONTENT DETERMINATION
Before After Soaking
Soaking | Tap1” | Average |
Input: Wi, Wael Soil & Tare (g) 2728:6. 1043 23698
W1 Dry Sail & Tara {g): 431
WI. Tare (g): BT TR e e R :
Resuits: W of Waler (g): 296.70 113,60 284.60
Wi, of Dry Soil (g} 2182,50 §92.30 1839.30
Moisture Content {%): | 1359450172 [ 16.409071 ) 15.47327788 |
DENSITY DETERMINATION
Before After Seaking
Soaking Top 1™ [ Average |
Input; Wi Moist Soif & Mold (g} 8179.2 [ BI7RT . 8178.3
W1, Emply Mald (g} 4 | 4287.9 4287.9
Reaults: Wi Maist Soil (g): 38913 38904 3890.4
Wet Density (lb./% 114.4 114.4 114.4
Dry Density (IbJRLY: | 100.7128147 | 98.285023 | 95.05128018 |
Top As Soakad
Leoad Uncarrected
Panetration Dial Load Strass CBR
{in.} {div.) {ts.) } {IbJin} Valus
0.025 3 10.2 0.015
0.050 ] 20.4 {1.040
0.073 10 34.0 1.065
0100 15 511 §.11 0.090
6125 21 715 G.115
0.150 25 85.1 0.140
0.200 32 109.0 7.26 0,190
0.250 38 1254 0.240
0.300 42 143.0 0.260
0.400 51 173.6 0.390
0.300 58 197.3 0.490
Bottom As sonked
Load Uncorrected
Penetration Dial Load Stross CBR
{in.) {div) (Ibs.) | (bdin3 Value
0.025 2 6.8 0.005
0.030 4 13.6 0.030
0.075 [] 20.4 0.055
0,100 -] 27.2 .72 0.030
0.125 12 40.9 0.105
0.150 15 SE.1 0.130
0,200 22 74.9 4.99 0,130
0.250 29 98.7 0.230
0.300 35 119.2 0.280
0.400 45 136.6 0.380
0500 82 177.0 0.480
Density Caomaction
Final Moisiure Conlenl 15.47328]
Final Moist Wt of Soil 3890.4
Dry Yeight of Sail 3365.081
Initial Moistyre Cantent
Inilial Maisiure Wt of Soil 3891.3
Weaight of Water initial
Lnitiad Maisture Contant
Initial Dansity of Sail
Initial Wel Censity 114.4]
Iniliat Ory Density
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California Bearing Ratio
MC-164: Bulk Sample from 1 to 32 Feet
| 49 Missouri - Project J7P0601
McDonald County, Missouri

O Top As Soaked

A Bottom As soaked

@ Corrected Top, As Soaked

A Corrected Bottom, As Soaked

Corrected CBR Top

As Soaked = 3.1

Corrected CBR Bottom

As Soaked = 5.5
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CALIFORNIA BEARING RATIQ (CBR) TEST RESULTS

CALIFORNIA BEARING RATIO TEST INFORMATION

Input: Diameter of Penstration Piston {in.): 2 39%025019M
Cailcs: Area of Penetralien Pisten (in.2); 314 MC-154: 1 lo 32 feet
MOISTURE CONTENT DETERMINATION

After Soaking
Average |
Input: Wi, Wel Soil & Tare (g} 246
Wi, Dry Scil & Tare (g):
Wi, Tare (g} A4 AT
Results: Wi, of Waler [g): 170.50 420.10
W1 of Dry Soii (g} 403.60 520.00 1749.40
Moisture Cantent {%): { 1570512821 27.5 | 2401394764 |
DENSITY DETERMINATION
Bafore Afar Seaking
Soaking | Topt" | Average |
Input: Wi. Moist Sail & Mold (g): 02145 | BTI6.8 8216.8
Wit Emply Mald (g): 3 - 4116.8
Results: Wt Moist Soil (g} 3904.6 4100.0 4100.0
Wet Density {Ib./A.7); 114.8 1205 110 5
Dry Density (IbJrY): | »9.21361463 [ 94.541176 ] 9719874441 ]
Top As Soaked
Load Unecerracted
Panetration Dial Load Stress CBR
{in) (div.) (s | (Ibdin?) Value
0.025 ] 10.2 0.025
0.¢50 E 17.0 0.050
0.075 g 27.2 0.075
0.100 g 30.6 3.06 0.100 i1
0.125 10 34.0 0.125
0.150 11 3715 0.150
0.200 13 44.3 .45 0,200
0.250 15 51.1 0.250
0.300 16 54.5 0.300
3.400 13 64.7 0.400
0.500 21 1.5 0.500
Bottom As soaked
Load Uncorrected
Panatration Dial Load Stress CBR
{in.) Ldiv.) (Ibs,) | {tbtin?) Valus
0.025 g 30.6 0,055
0.050 13 a4.3 0.080
0.075 18 613 0.105
Q. i} 19 64.7 6.47 0.130 5.5
0.125 21 71.5 0.153
0.150 23 78.3 0.180
0,200 25 43.1 5.67 0.230
0.250 28 595.3 0.280
0,300 29| 98.7 0.330
Q.400 32 109.0 0.430
0.500 33 1124 0.530

Density Corraction

Finat Moisiure Centent 24.01385]
Firat Moist Wt of Sail 41000
Dry Weight of Soil 3308.08

Initial Moisture Content

Initial Moislure Wi of Seil 1504.8
Waight of Walar initial
Iniliai Moislure Content

binitiat Density ot Soil

Initial Wal Danaity 144.8

Initial Ory Density
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California Bearing Ratio
MC-227: Bulk Sample from 0 to 20 Feet
| 49 Missouri - Project J7TP0601
McDonald County, Missouri

O Top As Soaked

A Bottom As soaked

® Corrected Top, As Soaked

A Corrected Bottom, As Soaked
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CALIFORNIA BEARING RATIO {CBR) TEST RESULTS

CALIFORHIA BEARING RATIO TEST INFORMATION

Input: Diamelar of Penetration Pislon (in.} b 39025019M

Calcs: Araa af Penetration Piston (in.%): 3.14 MC-227: 0o 20 feet
MOISTURE CONTENT DETERMINATICN
Before After Scaking
Socaking | Top1” | Average |
input: W1, Wat Soil & Tare (g) TEnTH08 2 B4 .
Wt. Ory Scil & Tare (g):
Wt Tare (g): 3 4
Results: Wi, of waler (g} 125.20 85,10 406.20
Wt of Dry Sail (g} 718.40 453.90 2138.80
Maisture Content {%): [17.42761653 | 18.666374] 18.55811404 |
DENSITY DETERMINATION
Before After Soaking
Soaking | Top1" | Average |
Input: Wt. Maial Soil & Mald (g): L33 CEATRE 8379.6
Wt Emply Mold (g): 1273 ater) a127.1
Rasuits: WL Moisl Sail (gh 2110 4252.5 4152.5
wel Density {Ilo/.%); 1238 125.0 125.0
Dry Density (IbJf): | 105.4295431 | 105.35714] 1054533475 |
Top As Soaked
Load Uncorrscted
Penetration Dial Load Strass CBR
{in) {div.) (o) | (IbJin3y Value
0.025 7 733 0,030
0.050 13 443 0.055
0.075 20 68.1 0.080
0.100 24 81.7 .17 0.105 7.8
0.125 29 98.7 0.130
0150 32 109.0 0.155
0.200 41 139.6 9.31 C.20%
0.250 51 173.6 0.253
0.300 61 2077 G.308
0.400 76 2583 0.403
2.500 96 3269 0.505
Bottom As soaked
Load Uncorrected
Panetration Dial Load Strass CBR
{in.) {div,) (ibs) | {IBdin3 Value
o
0.023 5 204 0.025
0.050 k] 30.6 0.050
0.075 15 511 0,073
0.100 21 71.5 T.15 0.100 7.2
0125 29| 598.7 0.12%
0.150 33 112.4 0.150
0.200 48 1634 10,50 0.200
G.250 52 2114 0.250
0.300 72 245.1 0.300
0.40Q 91 106.3 0.400
0.500 105 357.5 0.500

Dansity Carrection

Final Moisture Content 18.55811
Final Moist W1 of Soil 42525
Dry Waight of Sail 3586.849;

Initial Moisture Content

Inilial Moisture Wi of Soil 4211.0
Waight of Waler inilial 524.2
Iniliai Maoisiure Contani

Initial Density af Soil

Initial Wel Densily 123.8

Initial Dry Density




Stress {psi)

400

350

300

250

200

150

100

California Bearing Ratio
MC-284: Bulk Sample from 20 to 51 Feet
I 49 Missouri - Project J7P0601
McDonald County, Missouri

OTop As Soaked

A Bottom As soaked

® Corrected Top, As Soaked

Q A Corrected Bottom, As Soaked

Corrected CBR Top

As Soaked = 7.5

ALY

Corrected CBR Bottom

P As Soaked = 13.3

0.1 0.2 0.3 0.4 0.5 06
Penetration (inches)

(= VR
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CALIFORNIA BEARMNG RATIO (CBR) TEST RESULTS

CALIFORMIA BERRING RATIQ TEST INFORMATION

Input: Diameter of Penetration Piston {in.): 2
Cales: Area of Penetration Pistan {in.%): 314
MOISTURE CONTENT DETERMINATION
Before After Bagking
Suaking Top 1™ fAverace |
Input: Wi Wet Soil & Tare (g): 11154 995.9 3564.7
Wt. Dry Soil & Tare {g): 10027 861.8 o396
Wt. Tare (g): 234 240.8 2458
Resuits: wt. of Water {g): 112,70 134.00 52510
Wt. of Dry Soil (g): 758.70 621.00 2793.80
Maisture Content (%): [ 1455435014 b 213781 | 18795180935 }
DENSITY DETERMINATION
Gefore Afier Soaking
Soaking Top 1~ | Awvarans |
Input: Wt. Moist Soit & Mold {g}: 3088.5 8244 8244
Wt Empty Mold {g): 4117.5 41175 41175
Results: WL Moist Soil {g): W0 4126.5 4126.5
Woet Density (Ib.ift™y 116.7 121.3 121.3
Dry Density {lb.Jf,": | 10r.6482125 { 9o.780068 ] 102.1245890 |
Tup As Soaked
Load Uncorrected
Panetration Diat Load Strass CBR
{in.) {div.) {bs) | (bJn} Value
0.02% 11 37.5 0.055
0.050 18 61.3 0.080
0075 23 78.3 0.105
0.100 28 95.3 333 0.130 7.5
0.125 33 112.4 0.155
0.150 40 136.2 0.180
0.200 45 156.6 10.44 0.230
0.250 &7 194.1 0.280
0.300 64 217.9 0.330
0.400 B2 2792 0.430
0.500 102 3473 0.530
SBottor A% soaaat
Load Uncorrected
Penetration Dial Load Stress CBR
{in.) (div.} {lbs.) {ibin}) Value
o
0.023 9 30.6 0.025
0.050 19 64.7 0.050
0075 29 98.7 0.075
0.100 39 132.8 i3.28 0.100 133
0.123 45 156.6 0.125
0.E50 52 177.0 0.150
0.200 81 207.7 13.85 0.200
0.250 &7 228.1 0.250
9,300 75 255.4 0.300
0.400 83 282.6 0400
0.500 86 292.8 0.500
Density. Correction
Final Moisture Content 1B.79519
Final Moist Wt of Soil 4126.5
Dry Weight of Seil 3473.626
Initial Maisture Content
Tnitia) Maisture Wt of Soil 3871.0
Weight of Water initial 497 4
Initial Moisture Content 14.3
Initial Dansity of Soil
hlnitial Wet Density 116.7
Initial Dry Demsity 102,1:

39025019M
MC-284: 20 lo 51 feet



11.0 MoDOT TRAFFIC INFORMATION
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!:' MEMORANDUM Y39
g ‘

S MoDOT Missouri Department of Transportation

l | 7 Transportation Planning

2217 St. Marys Blvd.

chy S Ty Matlock Tde Post-it* Fax Note 7671 [P2= 2/ Ppongless” 3
| T : ™ Joun MarTer  [FP™ Sean MATLOCK
CC: Diane Heckemeyer-de oD LINTB © MebOT
Ken Fryer-po e l(816) 527-22.3] " *(417) (L29-3378
Shyam Gupta-br Pt (BieNaT2—- o8, [ (417) (29 - 3314

FROM: Barb Dudenhoeffer BD
Transportation Planner

DATE: January 31, 2002

SUBJECT: Design Traffic
Route 71, McDonald County
Rte. H to Arkansas State Line
Job No. J7P0601

We are providing updated estimates of average daily traffic and 18-kip ESAL units for the above
project as requested. '

Daily ESAL Units

(Two Way) . |
US 71 ADT Flexible Rigid i
Construction Year (2007) 17,200 3,630 6,060
Design Year (2027) 28,700 6,060 10,120
Peak Hour - 8% '
0 Directional Distribution — 60%
‘ ADT Trucks - 22%
Accumulated 20-year ESAL units (thousands) 34,820 58,110

Accumulated 35-year ESAL units (thousands) 75,040 125,240

. Daily ESAL Units
(Two Way)
l ' Route 90 ADT Flexible Rigid
‘ Construction Year (2007) 1,220 80 120
Design Year (2027) 2,040 130 200
. 'ADT Trucks - 11% : : ;

Accumulated 20-year ESAL units (thousands) 760 1,130
Accumulated 35-year ESAL units (thousands) 1,630 2,430

Our mission is lo preserve and improve Missouri's transparation sysiem io enhance safery and encourage prosperity.
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January 31, 2002
Page Two

Attached are estimated construction and design year turning movements for the intersection of
US 71 and Route 90. The traffic estimates are based on manual and machine counts.

cw

Attachment

T:\analysis\j7p0601.doc
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«

Missouri Highway and Transportation Department
Transportation Management Systems d
Turning Movement Diagram and Summary
McDonald County
Station Location: Intersection of US 71 & Rte. 80 Date: January, 2002
Base Year: Const. Year: 2007 Deslgn Year: 2027
20 Year Design Factor 1.68
Base const. [Design
2007 2027
North to west 165 275
North to South 8180 13670
North to East 195 325
East to North 195 325
East to West 110 185
East to South 85 140
South to East 85 140
South to North 8180 13670
South to West 335 560
West to South 335 560
West to East 110 185
|West to North 165 275
us71 i \
28540
275 | 13670 | 325 14270
4\
\— 325
Rta. 80 1020 R it e 4 Rte. 80
2040 | ——— 140 1300
_—
275
185 e, 650
Y
14370 560 | 13670 | 140
28740
us 71
comments:
J:\audenb\tm?71 90

TOTAL P.@3

g
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