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TIP No.:   BL-0008 
COUNTY:   Henderson 
DESCRIPTION:  Clear Creek Greenway from Oklawaha Greenway to 

Lakewood Road 
 
SUBJECT:   Roadway Subsurface Investigation – Inventory 

PROJECT DESCRIPTION 

This project consists of the construction of 7,500 linear feet (LF) of new paved greenway 
trail in Hendersonville, North Carolina. The project will also include a bench/exercise area, 
a play area, a garden area spread along the distance of the trail, and three (3) new 
bridges over Clear Creek or small adjacent tributaries. We assume the bridges will consist 
of prefabricated single-span structures. Two (2) small paved trailhead parking lots may 
be included in the project. No other structural elements (boardwalks, retaining walls, 
shelters, etc.) are planned at this time. 

The investigation was conducted from February 13th through February 16th, 2024 in 
general accordance with our Proposal for Geotechnical Services. The information 
provided in this report is based solely on our site reconnaissance, Kessler DCP test data, 
soil test borings and laboratory test data, engineering evaluation of these data, and 
generally accepted soil and foundation engineering practices and principles.  

A total of five (5) hand auger borings were advanced for the paved greenway trail. At 
each of the boring locations, Dual Mass Dynamic Cone Penetrometer (DCP) testing was 
performed at the ground surface. For the structure investigation a total of four (4) 
Standard Penetration Test (SPT) borings were performed. At Structure 1, an SPT boring was 
performed at each end bent. For Structures 2 and 3, a single boring was performed at 
the most accessible end bent. Representative soil samples were collected in moisture-
retarding containers and selected for laboratory testing to verify visual field 
classifications. In addition, two (2) bulk samples were collected for standard Proctor 
compaction testing and California Bearing Ratio (CBR).
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Portions of the following alignments, totaling approximately 1.42 miles were investigated. 
Other alignments are included on the project but improvements are not anticipated to 
be significant enough to warrant investigation. 

Alignment     Station (ft) 

  -L1-      80+44.35 – 179+01.14 

AREAS OF SPECIAL GEOTECHNICAL INTEREST 

I. Highly plastic soil (PI greater than 36) was not encountered within 4 feet of the 
ground surface. 
 

II. The following locations encountered soft/loose soil within 4 feet of the ground 
surface: 
 

Alignment   Station (ft)   Offset        

-L1-    102+30   LT 

-L1-    108+35   RT 

-L1-    109+25   LT 

-L1-    122+12   RT 

-L1-    137+44   LT 

-L1-    154+81   CL 

-L1-    172+11   LT    

III. The following locations encountered shallow groundwater within 6 feet of the 
ground surface: 

Alignment   Station (ft)   Offset        

-L1-    109+25   LT 

-L1-    154+81   CL 

-L1-    172+11   LT 

PHYSIOGRAPHY AND GEOLOGY 

According to the Geologic Map of North Carolina (1985), the site is located near the 
boundary of the Henderson Gneiss (Chg) and a Granite Gneiss interlayered with Biotite 
Augen Gneiss (SOgg). The weathered bedrock encountered at the site in the borings is 
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consistent with the description of Henderson Gneiss which has a monzonitic to 
granodioritic composition. 

The project corridor generally trends east-west and is located mostly in the floodplain 
areas along Clear Creek and associated tributaries. On the west end of the project, the 
alignment extends along the slopes of an upland forested area parallel to Balfour Road. 
Existing site topography slopes generally downward from both the west and east ends of 
the project until reaching the floodplain of Clear Creek. The lowest topographic areas of 
the site occur at the northernmost portions of the project corridor beyond the confluence 
of Mud Creek and Clear Creek and where Clear Creek continues offsite to the north. The 
Mud Creek and Clear Creek crossings will be facilitated with new bridges.  

 

SOIL PROPERTIES 

A variety of soils were encountered along the project, including existing Artificial Fill, 
Roadway Embankment fill, Alluvial, and Residual soils. 

Artificial Fill was encountered at the ground surface in borings G-5 and S2_EB2 and 
extended up to 6 feet below the existing ground surface. These soils consist of moist, silty 
sand (A-2-4) with trace gravel. 

Roadway Embankment Fill was encountered at the ground surface in boring G-4 and 
extended up to 3.5 feet below the existing ground surface. These soils consist of moist, 
silty sand (A-2-4) with trace gravel. 

Alluvial soils were encountered at the ground surface or beneath the fill soils in borings G-
2, G-3, G-4, G-5, S1_EB1, S1_EB2, S2_EB2, and S3_EB1, and extended up to 14 feet below 
the existing ground surface. These soils consist of moist, sandy silt (A-4), silty clayey sand 
(A-2-5), silty sand (A-2-4), fine sand (A-3), and variably silty fine to coarse sand (A-1-a/A-
1-b). 

Residual soils were encountered at the ground surface or beneath the alluvial soils in 
borings G-1, S1_EB1, S1_EB2, and S3_EB1. Residual soils occur as thin zones within 
weathered rock layers at S2_EB2. These soils consist of moist to wet, silty sand (A-2-4) and 
sandy silt (A-4).  

Weathered Rock (WR) is a hard material with properties intermediate of soil and rock, 
derived from in-place bedrock. WR is classified as having an SPT N-value of greater than 
100 blows per one foot. WR was encountered in borings S1_EB1, S1_EB2, S2_EB2, and 
S3_EB1 at approximate elevations ranging from 2039.4 to 2063.1 feet. The WR across the 
project was classified as weathered Gneiss. 
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Crystalline Rock (CR) is a very hard material indicative of natural, in-place bedrock. CR is 
indicated usually by powered drill rig auger refusal or by SPT refusal which is defined as 
60 blows per 0.1 foot (or less). CR was encountered in borings S1_EB1, S1_EB2, S2_EB2, and 
S3_EB1 at approximate elevations ranging from 2038.0 to 2051.1 feet. The CR across the 
project was classified as Gneiss. 

Dual Mass Dynamic Cone Penetrometer (DCP) testing was performed on the subgrade 
at five (5) hand auger locations spread along the greenway alignment to correlate in-
situ California Bearing Ratio (CBR) values to depths of up to three feet below subgrade. 
CBR values were estimated using software provided by Kessler Soils Engineering Products, 
Inc. which utilizes correlations established by the Army Corps of Engineers Waterways 
Experiment Station. CBR values on the project ranged from 0.5 to over 10. DCP testing 
results are attached in Appendix A of this report.  

GROUNDWATER PROPERTIES 

Groundwater levels were measured at the time of boring completion and after a waiting 
period of 24 hours. Shallow groundwater was encountered in one of the hand auger 
borings (G-05) at a depth of 3.3 feet. Groundwater was encountered in each of the end 
bent borings drilled across the project at depths ranging from 2.5 to 6.8 feet.
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ADDITIONAL LABORATORY TESTING 

The following bulk samples were obtained: 

Sample      Location       Depth (ft)             Test 

BS-01       -L1- 108+35, 2 ft RT      0.5-9.0       Standard Proctor, CBR  

BS-02  -L1- 146+77, 2 ft LT  0.5-9.0       Standard Proctor, CBR   

 
Classification test results for the bulk samples are included in the Soil Test Results Tables. 
Standard Proctor and CBR testing data is attached in Appendix B of this report. 
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CLOSING 

Falcon appreciates the opportunity to have provided our geotechnical engineering 
services for the above referenced project. If you have any questions concerning the 
contents of this report or need additional information, please do not hesitate to contact 
our office.  

FALCON ENGINEERING, INC. 
Report Prepared By:     Report Reviewed By:   

 

 

 

                 

 
Stephen C. Crockett, PE    Jeremy R. Hamm, PE 
Geotechnical Engineer    Geotechnical Engineering Manager 
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