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8345 Madisonville Road     Hopkinsville, KY  42240 

270.424.2000    FAX 270.424.8300    www.wedrill.com
A member of Trinity Energy & Infrastructure Group, LLC 

March 3, 2014 

Ms. Sharon Butts 
Cadiz E.D.C. 
P.O. Box 1484 
Cadiz, KY  42211 

RE: Preliminary Geotechnical Investigation 
 Cadiz/Trigg County I-24 Business Park 
 Cadiz, Kentucky 

AG & E File Number: 2014-007 

Dear Ms. Butts, 

As requested by Mr. Frank Williams, P.E., on behalf of the Cadiz E.D.C., a preliminary 
geotechnical engineering study for a proposed industrial building project in the I-24 Business 
Park.  The proposed project includes the construction of a new 250,000 square feet industrial 
building with an option to build an additional 250,000 square feet in the future.   

The purpose of this preliminary review was to determine whether or not there are any anticipated 
geologic, subsurface soils, or groundwater concerns for this property.   

The scope of this study included a review of available geologic and soil survey maps in addition 
to a subsurface exploration of the overburden soil by the drilling of four (4) exploratory test 
borings at the locations shown on Figure 1.     

The subject property is a 50 acre tract of land that is located on the southeastern side of the TVA 
Transmission Line as shown in Figure 1.  This property is located on the east side of 
International Road as shown in Figure 1.  The area for the proposed building is an agricultural 
field, covered in what appeared to be winter wheat at the time of the field investigation.  The 
ground surface generally slopes to the south with a line of sinkholes along the north and south 
property lines.   The total relief across the proposed construction area is approximately 20 feet.   

Topsoil encountered in the borings ranged from 4 inches to 6 inches thick.  Each test boring then 
found a surface layer of non-calcareous loess that extends to depths of 4.5 to 6.5 feet.  Loess is a 
wind-blown deposit that has a silty texture.  The loessal soils typically consist of silt sized 
particles with some fine sand and clay on top of residual soils that have weathered from the 
parent bedrock.  These surface soils exhibit a moist natural moisture content with a medium stiff 
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to stiff consistency.  The Standard Penetration Test Values (N-Values) range from 9 to 20 blows 
per foot.  The moisture content has a range of 20 to 26 percent, with an average of 24 percent.   

Beneath the loess is residual soil that has weathered from the underlying parent bedrock.  These 
soils have a reddish brown color with a soil texture that ranges from a silty clay with trace 
amounts of chert to a cherty silty clay.  Borings No. 1 and 2 were drilled to the planned 
exploration depths of 20.0 feet with Boring No. 3 encountering auger refusal at a depth of 12.0 
feet.   We then added Boring No. 4 approximately 20 feet to the west of Boring No. 3.  This test 
boring was drilled to the planned exploration depth of 20.0 feet, indicating the auger refusal 
material at Boring No. 3 was either a very dense layer of chert or a limestone rock pinnacle.  
Rock core sampling of the auger refusal material is required to definitively define whether or not 
it is limestone rock.  These residual soils exhibit a stiff to very stiff consistency with N-Values of 
11 to 27 blows per foot.  The moisture content of these soils ranges from 19 to 29 percent, with 
an average of 23 percent.   

The clayey soils encountered in this area have a moderate to high plasticity as evidenced by 
Atterberg Limits tests performed.  One test was performed on the loessal soils at Boring No. 3.  
The results of this test area Liquid Limit of 32 percent and a Plastic Limit of 21 percent.  The 
classification of these soils by the Unified Soil Classification System is CL, a low plasticity clay.   
The second test sample was the residual soil at Boring No. 1 at a depth of 8.5 feet.  The results of 
this test are 37 and 17 percent for the Liquid and Plastic Limit values respectively.  The 
classification of these soils by the Unified Soil Classification System is CL, a low plasticity clay. 

No groundwater was encountered in these test borings to a depth of 20.0 feet. 

A review of published geologic information for this quadrant indicates the site is underlain by 
the St. Genevieve Limestone and the upper member of the St. Louis Limestone of the 
Mississippian Period.  This formation is typically an oolitic and fine grained limestone that is 
white to light-gray and medium to thick-bedded.  The limestone is fossiliferous with numerous 
chert stringers.  The upper member of the St. Louis Limestone contains light olive gray, fine 
grained limestone that is cherty.  Bedrock exposures are rare in this area.  Generally the 
formation has weathered to a dark reddish brown silty clay soil with dense and porous chert 
fragments. 

The high frequency of sinkholes in the area, and similar "karst" regions, is the result of variable 
solubility of the massive limestone bedrock in water and this creates certain geologic hazards 
that must be properly evaluated for any building project.  Water sources are normally two fold:  
that which infiltrates into the subsurface unit as a result of normal precipitation; and periodic 
fluctuation of the moving groundwater along joints and bedding planes in the rock.  This 
"solution weathering" can result in the formation of frequently large cavities along bedding 
planes and joints in the rock.  It is important to note that the rate of development of individual 
cavities in the rock and resulting sinkholes as described below, is a function of many factors, but 
likely takes thousands of years to develop fully. 
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Eventually, open slots develop within the subsurface unit of the rock at joint intersections or 
other weak locations in the unit.  The stiff overburden soils bridge over the voids in the shape of 
an arch.  Rainwater infiltrating the ground and flowing down through the soil, and fluctuation of 
the groundwater table, can cause progressive spalling at the arch face and the void expands 
toward the ground surface.  When the void becomes large, extends close to the ground surface, 
or when stress changes occur, the soil's shear strength is exceeded and the soil above the arch 
collapses creating a surface depression or sinkhole.  Any open conduit through the soil or rock 
through which water can flow freely to the cavities in the bedrock is referred to as the "throat".  
With continued flow of surface water into the sinkhole, the depression enlarges.  Secondary 
collapse of perimeter soil banks into the sinkhole and ravelling of surface soils into the drainage 
feature also enlarge the depression.   

Our experience with sinkhole development is that it will often follow trends particular to a given 
area.  These trends can be lineated along joint patterns in the bedrock, concentration along or 
within an elevation range, or they can develop randomly.  Review of area trends can provide data 
helpful in siting potential sinkhole areas. 

Several surface depressions, which identify the areas of active sinkhole activity, can be found 
along the north and south property lines of this lot.  The property, itself, also contains several 
smaller and shallower depressions that will require more site specific study.  The test borings 
performed in this preliminary study did not identify the presence of any characteristics normal to 
sinkhole activity that will result in settlement of the ground.  These test best borings, however, 
were not strategically placed nor did they extend to deep enough depths to properly evaluate the 
sinkhole activity below this property.   

The test borings also found a surface layer of loessal soil that can be a concern for any 
foundations they may support.  The loessal soils have a high silt content and the higher plasticity 
residual soils will create seasonal perched water table conditions.  Groundwater flow through the 
loess will result in a significant reduction in the shear strength of this layer of soil.  This can 
result in excessive settlement of the building foundations and/or a potential shear punch-though 
of the foundations should these soils loose enough strength.  Possible remedies can include 
extending the foundations through the loess to be supported by the residual soils to undercutting 
and backfilling with suitable clays to the installation of deep French drains to better control the 
flow of water beneath the building.  The loessal soils in each of the test borings exhibit a medium 
stiff to stiff consistency with no perched groundwater observed.  A final geotechnical study with 
a grading plan will be needed to better evaluate this potential risk to the building.   

We recommend the final geotechnical study to include the following scope of work: 

Conduct an Electrical Resistivity Imaging (ERI) profile across the site to determine depth to the 
top of bedrock, profile of the bedrock surface, and identify any potential karst zones under the 
proposed building location. 
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Advance ten (10) additional test borings within the proposed Phase I building area and ten (10) 
additional test borings within the proposed future addition, should the exploration of this area be 
desired at this time. 

The presence of the surface depression along the north and south property lines also indicates the 
need to add 4 to 6 additional test borings outside of the proposed building area, in addition to the 
ERI survey, to evaluate whether or not the sinkhole activity at these locations extends toward the 
building area. 

We also recommend five (5) of the test borings extend to the top of the limestone bedrock to 
better identify the presence or absence of the karst weathering of the rock as may be indicated on 
the ERI profile. Since this area has numerous caves, we recommend each of these test borings 
obtain rock core samples to a depth of 15 feet below the auger refusal depths to better evaluate 
the weathering of the limestone rock. 

Thank you for the opportunity to be of service to you in this matter.  If you should have any 
questions concerning this or any other matter, please feel free to contact us at your convenience.   

Sincerely yours, 

ARNON ENVIRONMENTAL & GEOSCIENCE, LLC 
STRATEX DRILLING CONTRACTORS, LLC 

Jeffrey D. Major, PG 
CEO 

AMERICAN GEOTECHNICAL & ENVIRONMENTAL, INC.   

Robert T. Stickney, P.E.  
President        

Enclosure 
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