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June 9, 2011
MSE of Kentucky, Inc.
624 Wellington Way
Lexington, Kentucky 40503
ATTN:

Mr. Tom Calvert

Subject:!

Report of Geotechnical Services (Phase A)&
The Harbor
Danville, Kentucky
CSI Project No. 1580

Dear Mr. Calvert:
Consulting Services Incorporated of Kentucky (CSI) has completed our Phase A geotechnical
services for the proposed site. Our services were performed in general accordance with CSI
Proposal No. 1580 dated May 23, 2011. The purposes of our Phase A services were preliminary
in nature for use in site suitability.
Background Information
Project information was provided to us during our meeting at your office. We understand the
project will consist of a new facility at a vacant site in Danville, Kentucky. The site is about 18.7
acres in size and is located at the corner of KY 34 and US 127 (By-Pass). Please reference the
attached Site Location Plan for details. The facility would be about 100,000 square feet in size
with “open bay” type construction for manufacturing usage. Other information is preliminary at
this time.
Area Information
The site is located in the Inner Blue Grass Region of the Blue Grass Physiographic Region of
Kentucky. This area consists of gently rolling topography and rich, fertile soils. Published
mapping reviewed indicates elevations in the site vicinity range from 940 feet to 1020 feet. A
review of the USGS Geologic Map of the Danville and Junction City Quadrangles, Kentucky
(dated 1972) indicates the project site is located in an area underlain by the Tanglewood
Limestone Member of the Lexington Limestone Formation of the Middle Ordovician aged rock
deposits. As mapped, the Tanglewood Limestone Member is described as being comprised of
limestone. The limestone is described as being medium gray, fine to coarse grained, well
sorted, and partly crossbedded.
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The project site is mapped less than 1 mile north of the Brumfield fault on the upthrust side. The
geologic dip is less than 1 percent to the west. The following figure shows the site with respect
to the geology.

Figure 1. Site Geology
(USGS Danville and Junction City Geologic Quadrangles, dated 1972)
As with most of the geology of this portion of Kentucky, Karst (sinkholes, dropouts, weathered
bedrock, caverns, erratic bedrock, etc.) is associated with the geology at the project site. Two
closed depressions are mapped within 1 mile of the project site. Although it doesn’t appear so,
the site has likely been regarded in at least the northwest corner and perhaps other areas;
therefore, obvious signs of sinkholes may have been filled. The Karst Occurrence in Kentucky
map published by the Kentucky Geological survey in 2002 indicates that the project site is in an
area underlain by bedrock with a high potential for Karst development. The following figure
shows the site with respect to the likelihood of Karst development.
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Figure 2. Karst Occurrence in Kentucky Map, KGS
According to the USDA Soil Survey for Boyle County, the soils underlying the project site vicinity
consist of the following series:
•

Bluegrass-Maury Silt Loam (uBlmB), 2 to 6 percent slopes.

•

Boonesboro Silt Loam (Bo), 0 to 4 percent slopes.

•

Fairmount-Rock Outcrop Complex (FaD), 12 to 30 percent slopes.

•

Maury-Bluegrass Silt Loam (uMlmC), 6 to 12 percent slopes.

•

Nicholson Silt Loam (NhB), 2 to 6 percent slopes.

•

Depth to bedrock for these soil series are generally listed from 10 to more than 80
inches.

•

Depth to the water table for these soil series are generally listed from 18 to more than 80
inches.

•

The soil series uBlmB and uMlmC are listed as being somewhat limited and the soil
series Bo, FaD, and NhB are listed as being very limited for the construction of shallow
excavations. Particular issues affecting construction include high clay content, flooding,
unstable excavation walls, slope, depth to saturated zone, and depth to bedrock.

•

The soil series uBlmB is listed as being not limited, the soil series uMlmC is listed as
being somewhat limited, and the soil series Bo, FaD, and NhB are listed as being very
limited for the construction of dwellings without basements. Particular issues affecting
construction include high shrink/swell potential, flooding, depth to saturated zone, slope,
and depth to bedrock.
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These soil series are listed as being very limited for the construction local roads and
streets. Particular issues affecting construction include flooding, depth to saturated zone,
low soil strength, high shrink/swell potential, slope, and depth to bedrock.

Below is the soils map for from the USDA website.

Figure 3. USDA Soil Survey Map
We have reviewed several available aerial photographs, dated as far back as 1997. No
significant changes to the site were noted on any of the aerial photographs. The 2008 aerial
photograph shows the project site in it’s current state.
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Photo 1. Aerial Map dated March 11, 1997 (Digital Globe).

Photo 2. Aerial Map dated July 11, 2008 (Digital Globe).
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Observations and Findings
A site visit was conducted on May 27, 2011, with Mr. Anthony Jones, EIT, SI, of CSI conducting
the field reconnaissance and directing drilling operations. The existing topography is gently
rolling with a swale bisecting the site. The site is primarily farmland/pastureland, with an existing
railroad track bordering the western edge of the property.
To explore the subsurface conditions at the site, we advanced eight soil borings (labeled B-1
through B-8) across the site. Two of the borings (B-1 and B-2) were sampled, while the
remaining six borings (no sampling – soundings) were used to determine depth to auger refusal
only. Top of hole elevations were estimated using rod and level using a temporary bench mark
located at the southwestern corner of the property (mag nail in railroad tie with assumed
elevation of 100 feet). The approximate locations of the borings are shown on the attached
Boring Location Plan.
Topsoil was encountered at the surface of both of our soil borings and measured approximately
8 and 10 inches thick. Beneath the topsoil in B-1, brown with black mottling lean clay was
encountered and had a thickness of about 10! feet. Beneath the topsoil in B-2, fill was
encountered and had a thickness of about 12 feet. Beneath the fill in B-2, brown with black
mottling lean clay was encountered and had a thickness of about 4! feet. Beneath the brown
lean clay in B-1 and B-2, we encountered auger refusal (assumed to be bedrock) at depths of
11.5 and 18.0 feet, respectively. The other six borings encountered auger refusal at depths
ranging from 8.5 to 17.0 feet. For greater detail of the boring findings, please review the
attached Boring Logs.
We did not encounter groundwater at any of our borings upon the completion of soil augering.
All of our borings were backfilled immediately upon their completion due to safety concerns for
the general public.
Preliminary Recommendations and Considerations
Based on our findings, the provided project data, and our experience, we believe the following
topics represent the key geotechnical-related concerns for the proposed project. They are
discussed in the next sections of the report:
•

Previously Placed (Old) Fill

•

Thick Topsoil/Root Zone

•

Soft/Wet Soil Conditions

•

Grade Selection/Building Location

•

Karst
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Previously Placed (Old) Fill
At boring B-2, previously placed fill material extended to a depth of about 13! feet. We have
been provided with no documentation of the degree of compaction which the material received.
Based on our knowledge of the site and site observations, the origins of the fill are unknown.
This is the only location where old fill was observed in our borings.
Fills placed in an uncontrolled manner have proven to be problematic. The problems generally
arise not from general settlement, but from erratic differential settling of the fill. The settlement of
large masses is dependent upon several factors such as fill thickness, degree of compaction, fill
contents, and age of the fill mass. Also, fills tend to settle linearly with thickness.
The site fill mass is of unknown depth and horizontal extent. However, we do not know the
degree of compaction which the fill material received and have no records of density tests
performed on the material as it was placed and compacted. Also, our subsurface sampling was
very limited compared to the fill mass size. Areas of softer, less compacted zones may be
present within the fill mass. These softer zones probably received less compactive effort. As a
result, water tends to flow through or accumulate in these zones. Therefore, we have no means
of predicting the actual behavior of the fill in the future, especially considering the loads of new
fill (above existing grade) and the new building.
Based on our experience with similar situations, we believe that the area near boring B-2 could
be a filled sinkhole or an area where good fill soils were removed (and replaced with less
desirable soils). No sinkholes were mapped in this area on the Danville and Junction City
Geologic Quadrangles. This area in particular should be further explored to determine the
horizontal and vertical extent of the existing fill.
Thick Topsoil/Root Zone
Topsoil and root zone was encountered at both of our sampled borings. The depth of the
topsoil/root zone varied from 8 to 10 inches. Thus, it is likely that a thick topsoil/root zone will be
encountered across the project site. Large diameter roots (greater than ! inch in diameter) will
require removal during clearing and grubbing operations.
Soft/Wet Soil Conditions
Moist to wet soils were observed around the northwestern corner of the project site (near boring
B-2). This area was wet at the surface and showed signs of being poorly drained. These soils
may provide inconsistent foundation or pavement support. These soils have the potential to
compress if they are within the zone of influence of the project foundations, possibly causing
differential settlement.
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Grade Selection/Building Location
The site is gently rolling with a fairly large swale bisecting the site (about 7 feet of vertical relief).
Depending on the size, location, and grade selection of the proposed building, large cut/fills may
be required to obtain the desired final grades. Additionally, due to the presence of the existing
fill in the northwest corner (boring B-2), it may be advantageous to avoid construction in that
area all together.
Karst
Based on our knowledge of the area geology, Karst features such as sinkholes, dropouts,
weathered bedrock, caverns, erratic bedrock, etc. could be exposed during grading activities
and foundation and/or utility construction. Detailed site proofrolling is frequently utilized in an
attempt to locate incipient soil dropouts. Sinkholes must be evaluated and treated on an
individual basis. A CSI engineer should be consulted for remediation recommendations if a
sinkhole is exposed during construction. Where the soil overburden is relatively thick, treatment
of depressions will likely involve monitoring by the CSI engineer during earthwork operations to
observe indications of sinkhole throats and conduits after stripping of topsoil from the site and
soil cutting activities are complete.
Conclusions
Based on the conditions observed and our experience, we believe the site is suitable for the
proposed construction. Since the site is bisected by a swale with about 7 feet of vertical relief, it
is anticipated that large cuts and fills will be needed. Based on our preliminary data, we
recommend either staying away from the fill in the northwest corner or perform a more detailed
exploration in this area to better determine the extent of the fill. Since the spacing of the Phase
A borings are so great, the existing fill may cover a large area of the site. Additionally, the
soft/wet area (northwest corner also) may be an indication of old fill and may require special
considerations.
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Boring Location Plan adapted from Aerial Photograph dated 2010, with further adaptation by CSI personnel.
Elevations surveyed using an assumed elevation of 100.00 feet located at TBM (mag nail in railroad tie).
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Geotechnical Boring Information Sheet
Consulting Services Incorporated of Kentucky

Sample Type Symbols
Splitspoon (SPT)

Definitions
SPT-"Splitspoon" or standard penetration test. Blow counts are number of drops
required for a 140 lb hammer dropping 30 inches to drive the sampler 6 inches.

Shelby Tube
N-value is the addition of the last two intervals of the 18-inch sample.
Grab
Bulk

Shelby tubes are often called "undisturbed samples". They are directly pushed into
the ground, twisted, allowed to rest for a small period of time and then pulled out of
the ground. Tops and bottoms are cleaned and then sealed.

Rock Core
Sample classification is done in general accordance with ASTM D2487 and 2488
using the Unified Soil Classification System (USCS) as a general guide.
Subsurface Symbols
Topsoil
Asphalt
Concrete
Lean Clay
Fat Clay
Sandy Clay
Silt
Lean Clay to Fat Clay
Gravelly Clay
Sandy Silt

Soil moisture descriptions are based on the recovered sample observations. The
descriptors are dry, slightly moist, moist, very moist and wet. These are typically
based on relative estimates of the moisture condition of a visual estimation of the
soils optimum moisture content (EOMC). Dry is almost in a "dusty" condition usually
6 or more percent below EOMC. Slightly moist is from about 6 to 2 percent below
EOMC at a point at which the soil color does not readily change with the addition of
water. Moist is usually 2 percent below to 2 percent above EOMC and the point at
which the soil will tend to begin forming "balls" under some pressure in the hand.
Very moist is usually from about 2 percent to 6 percent above EOMC and also the
point at which it's often considered "muddy". Wet soil is usually 6 or more percent
above EOMC and often contains free water or the soil is in a saturated state.

Gravelly Silt
Sand
Gravel
Fill
Void
Limestone
Sandstone
Shale/Siltstone
Weathered Rock
Sample Strength Descriptors
Cohesive Soils:
N
Very Soft
0-1
Soft
2-4
Firm
5-8
Stiff
9-15
Very Stiff
16-30
Hard
31+
Non-cohesive Soils:
Very Loose
0-4
Loose
5-10
Firm
11-20
Very Firm
21-30
Dense
21-50
Very Dense
51+

Silt or Clay is defined at material finer than a standard #200 US sieve (<0.075mm)
Sand is defined as material between the size of #200 sieve up to #4 sieve. Gravel is
from #4 size sieve material to 3". Cobbles are from 3" to 12". Boulders are over 12".
Rock hardness is classified as follows:
Very Soft:
Easily broken by hand pressure
Soft:
Ends can be broken by hand pressure; easily broken with hammer
Medium:
Ends easily broken with hammer; middle requires moderate blow
Hard:
Ends require moderate hammer blow; middle requires several blows
Very Hard:
Many blows with a hammer required to break core
Rock Quality Designation (RQD) is defined as total combined length of 4" or longer
pieces of core divided by the total core run length; defined in percentage.
Water or cave-in observed in borings is at completion of drilling each boring unless
otherwise noted.
Strata lengths shown on borings represents a rough estimate. Transition may be
more abrupt or gradual. Soil borings are representative of that estimated location at
that time and are based on recovered samples. Conditions may be different between
borings and between sample intervals. Boring information is not to be considered
stand alone but should be taken in context with comments and information in the
geotechnical report and the means by which the borings are logged, sampled and
drilled.
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