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SECTIONONE    Introduction 

1. Section 1 ONE Introduction 

1.1 INTRODUCTION 
This report documents a Preliminary Site Assessment (PSA) conducted by URS Corporation – 
North Carolina (URS) on behalf of the North Carolina Department of Transportation (NCDOT). 
The assessment area is located within a proposed NCDOT Right-of-Way (ROW) and/or 
construction easement necessary for the planned expansion of US 421 from US 321 (Hardin 
Street) to east of NC 194 (Jefferson Road).  This PSA was conducted in Boone, Watauga 
County, North Carolina (Figure 1) for Parcel 25, Reno Management LLC Property, located at 
280 East King Street.  Only the portion of Parcel 25 lying within the proposed ROW was 
evaluated for this PSA. 

This PSA was performed in general accordance with:   

• NCDOT’s February 20, 2008 Request for Technical and Cost Proposal (RFP) entitled: 
Request for Technical and Cost Proposal, Preliminary Site Assessment, Parcel 25, Reno 
Management LLC Property.  The RFP established the following scope of work (SOW) for 
the project: 

- Locate all underground storage tanks (USTs) and determine approximate size and 
contents (if any). 

- Determine if contaminated soils are present. 
- If contamination is evident, estimate the quantity of impacted soils and indicate the 

approximate area of soil contamination on a Site map. 
- Prepare a report including field activities, findings, and recommendations for the Site and 

submit the report to NCDOT in triplicate. 

• URS’s March 7, 2008 Technical and Cost Proposal entitled:  Revised Technical and Cost 
Proposal, Preliminary Site Assessment, Parcel 25, Reno Management LLC Property.  

• NCDOT’s March 7, 2008 Notice to Proceed, Preliminary Site Assessment, Parcel 25, Reno 
Management LLC Property. 

The project included a geophysical survey, soil sampling using a Geoprobe® rig, and laboratory 
analyses of selected soil samples from within the proposed NCDOT ROW or construction 
easement.  The geophysical survey was first conducted by URS in order to establish the locations 
of any USTs within the subject areas.  Based on the results of the geophysical survey and 
anecdotal evidence, boring locations were identified and the direct-push borings were completed 
by a qualified drilling subcontractor (SAEDACCO of Fort Mill, South Carolina) under the 
supervision of a URS geologist.  Analysis of soil samples were performed by Prism Laboratories, 
Inc. (Prism) of Charlotte, North Carolina under direct contract with NCDOT. 

1.2 BACKGROUND 
The objective for this PSA is to assess the Site for impacted soil and to delineate potential 
impacts found in soils.  The Site location relative to the Town of Boone and the project area is 
shown in Figure 1, and its location relative to the adjacent project parcels along with major 
project features is shown in Figure 2.  US 421 runs east/west through Boone, NC, and the parcel 
is located on the south side of US 421, (East King Street) east of US 321 (Hardin Street).  The 
1.5 story frame business currently operates as a surf, ski, and skateboard retail shop.   
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SECTIONONE    Introduction 

The parcel lies at an elevation of approximately 3,250 feet above mean sea level (ft msl).  The 
area east of the building is an asphalt parking lot and the areas west and south of the building is 
grass and/or trees.  No existing monitoring wells were noted during the Site visit, however, one 
fuel oil UST was observed.  The UST is located approximately 20 ft west of the building in a 
stand of pine trees, just north (inside) of the proposed ROW (see Suspected UST #2 in Figure 3).  
The area of interest is within the proposed ROW which is approximately 135 ft long by 70 ft 
wide along the northern property boundary.   
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SECTIONTWO    Methods of Investigation 

2. Section 2 TWO Methods of Investigation  

2.1 GEOPHYSICAL SURVEY 
The geophysical survey for Parcel 25 was conducted between March 18 and 22, 2008 by URS 
using the electromagnetic (EM) method augmented by ground-penetrating radar (GPR).  The EM 
survey was completed using the Geonics, Ltd. EM-61 MKII (EM-61).  The objective of the 
geophysical survey was to locate USTs or anomalies within the proposed ROW of US 421 in.  A 
Trimble ProXRS global positioning system (GPS) was used to record simultaneous positional 
data coincident with the EM-61 data.  EM-61 data were collected along parallel profiles spaced 
approximately three feet apart across the survey area.  Data were recorded at a rate of five 
readings per second, which equates to an along-profile data point spacing of less than one foot.  
The acquired differential GPS (DGPS) has a horizontal accuracy of approximately three feet.  
URS also used the GPS system to record the locations of relevant Site features.   

The EM-61 data were processed in the field using the program DAT61 MK2 (Geonics Ltd).  The 
program was used primarily to prepare the data for contouring in Surfer (Golden Software, Inc.).  
The contoured EM-61 Channel 3 responses (data recorded at the second latest time interval along 
the response decay curve) were used to layout boring locations throughout the proposed ROW.  
The late time response data provide enhanced detection of objects with longer decay rates which 
are characteristic of larger objects such as USTs.  The effectiveness of the EM-61 for detection 
of buried objects is negatively affected by interference from surface or near-surface features (e.g. 
reinforced concrete, buried catch basins, etc.).  The objective of augmenting the EM-61 survey 
with follow-up GPR surveying was to further characterize identified EM-61 anomalies that could 
not be readily attributed to existing site features.   

Follow-up GPR surveying was then conducted using a Sensors & Software, Inc. Noggin PLUS 
Smart Cart System with a 250 MHz scanning antenna.  The GPR survey was conducted within 
sections of the parcel that exhibited widespread large EM responses due to the presence of 
buildings, reinforced concrete, or other site-specific features.  GPR surveying consisted of in-
field analysis of real-time data, and as a result, no post-processing of the data was completed.   

2.2 SOIL BORING INSTALLATION AND SOIL SAMPLING 
Twelve Geoprobe® direct-push soil borings, P25-1 through P25-12, were installed on April 9, 
2008 to assess the Site for impacted soil.  The locations of the soil borings are shown on Figure 
4.   

Soil samples were collected and logged continuously at each soil boring location.  Soil sample 
aliquots were field screened for organic vapors with a MiniRae® brand photo-ionization 
detection (PID) instrument calibrated daily with 100 parts per million (ppm) isobutylene.   

Soil samples from selected intervals were collected from each boring (P25-1 thru P25-12) during 
the soil investigations for laboratory analysis.  The samples were analyzed for Total Petroleum 
Hydrocarbons (TPH) as gasoline range organics (GRO) and diesel range organics (DRO) using 
USEPA Method 8015B.   

2.3 QUALITY CONTROL/QUALITY ASSURANCE PROCEDURES 
While in the field, pertinent observations were recorded in a logbook maintained by the URS 
field representative.  This included pertinent field data collection activities and other 
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observations as appropriate.  Each sample collected for laboratory analysis was assigned a 
unique sample identification number and placed in laboratory supplied containers appropriate for 
the parameters being analyzed.  Samples collected for laboratory analyses were stored on ice in 
insulated coolers immediately following collection.  Information on the custody, transfer, 
handling, and shipping of all samples was recorded on a chain-of-custody form that accompanied 
the samples to the laboratory. 

Soil analytical data were evaluated based on the Contract Laboratory Program National 
Functional Guidelines for Organic Data Review (USEPA, October 1999).  Sample results have 
been qualified based on the results of the data review process and are considered representative 
and valid for the purpose of this report.   
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3. Section 3 THREE Results  

The EM-61 results are provided as a color enhanced contour map for use in the field during soil 
boring installation (Figure 5).  The map differentiates areas interpreted as background from 
areas of relatively high EM responses that are generally indicative of large buried metal objects 
or surface or near-surface features (e.g. suspected underground utilities, guard rail, fence).  
Interpretation of in-field data analysis revealed four EM anomalies indicative of USTs at Parcel 
25 as illustrated on Figure 5.  The follow-up GPR survey revealed parabolic-shaped reflection 
patterns typically associated with USTs at one of the four anomaly locations (Suspected UST #1 
shown on Figures 3, 4, and 5).  The extent of the UST was marked on the ground with semi-
permanent marking paint Figure 3).  The remaining three EM anomalies did not show 
corresponding parabolic-shaped GPR reflection patterns typical of USTs.   

In addition to the EM anomalies, a fill port and vent pipe were visually observed at Parcel 25 
(Suspected UST #2, Figures 3, 4, and 5).  Geophysical surveying could not be completed over 
the suspected UST #2 because the fill port and vent pipe were situated within the wooded portion 
of the parcel to the west of the building.  Therefore, the extent of the UST could not be 
determined or marked in the field.  The location of the fill port was recorded with GPS and a 
probe rod was used to determine the orientation of the UST.  GPR was used to locate an 
underground line that appears to extend from the UST eastward towards the building (Figure 5).   

A total of twelve soil borings were advanced to depths of 12 ft bgs during the PSA investigation 
at Parcel 25.  Boring locations are shown in Figure 4 and a boring log, representative of each of 
the borings, is provided in Appendix A.  The soil is generally described as predominantly light 
brown, loose, silty sand.  Groundwater was not encountered in any of the soil borings.   

Soil headspace screening did not detect organic vapors in any of the soil borings.  Laboratory 
results of the soil samples collected for TPH (DRO and GRO) are summarized in Table 1 and 
the complete laboratory report is included in Appendix B.  TPH as DRO was reported at 18 
milligrams per kilogram (mg/kg) in the sample collected from boring P25-3 at 12 ft bgs, located 
approximately 15 ft away from the suspected UST #1.  The detected DRO concentration is just 
above the action level of 10 mg/kg for UST related incidents, but below the action level of 40 
mg/kg for non UST related incidents.  Three soil samples (P25-4, 5, and 7) collected adjacent to 
the suspected UST #1were non detect for TPH.  It is our understanding that in cases such as this, 
NCDOT would view the results under the non-UST framework and therefore, no additional 
activities are warranted as the detected concentration is below the action level for a non-UST 
related incident.  In terms of reporting the detection to NCDENR, the guidance for this scenario 
is not explicit, and NCDENR reporting could be completed by NCDOT as a conservative 
measure. 
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SECTIONFOUR    Limitations 
4. Section 4 FOUR Limitations 

This geophysical investigation was conducted in accordance with reasonable and accepted 
engineering geophysics practices, and the interpretations and conclusions are rendered in a 
manner consistent with other consultants in our profession.  All geophysical techniques have 
some level of uncertainty and limitations.  No other representations of the reported information is 
expressed or implied, and no warranty or guarantee is included or intended. 
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FIELD 
SCREENING

DEPTH PID GRO DRO USCS 
(ft bgs) (ppm) (mg/kg) (mg/kg) LITHOLOGY

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.6) ND (1.3)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (4.0) ND (1.5)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.9) 18.   

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.6) ND (1.3)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.3) ND (1.2)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.8) ND (1.3)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.6) ND (1.3)

P25-6 04/09/08

P25-5

04/09/08P25-7

P25-1 04/09/08

P25-2

P25-4 04/09/08

04/09/08P25-3

04/09/08

BOONE, WATAUGA COUNTY, NORTH CAROLINA

LABORATORY ANALYSES
TPH RANGE ORGANICS

SM

SM

LOCATION

280 EAST KING STREET

TABLE 1
SUMMARY OF SOIL ANALYTICAL RESULTS

PARCEL 25
RENO MANAGEMENT LLC PROPERTY

DATE

SM

04/09/08

SM

SM

SM

SM
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FIELD 
SCREENING

DEPTH PID GRO DRO USCS 
(ft bgs) (ppm) (mg/kg) (mg/kg) LITHOLOGY

BOONE, WATAUGA COUNTY, NORTH CAROLINA

LABORATORY ANALYSES
TPH RANGE ORGANICS

LOCATION

280 EAST KING STREET

TABLE 1
SUMMARY OF SOIL ANALYTICAL RESULTS

PARCEL 25
RENO MANAGEMENT LLC PROPERTY

DATE

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.6) ND (1.3)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.8) ND (1.4)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.7) ND (1.3)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (3.7) ND (1.3)

2. ND - -
4. ND - -
6. ND - -
8. ND - -

10. ND - -
12. ND ND (4.0) ND (1.4)

NCDENR UST Section Action Levels: 10 10
NCDENR Non-UST Petroleum Action Levels: 10 40

TPH - Total Petroleum Hydrocarbons

ND(7.3) - Not Detected above the indicated detection limit
USCS - Unified Soil Classification System.  

04/09/08P25-12

04/09/08P25-11

04/09/08P25-10

P25-9

04/09/08P25-8

ft bgs - feet below ground surface
LEGEND:

SM

SM

SM

SM

04/09/08

SM

mg/Kg - milligrams per kilogram
ppm - parts per million

All results reported on a dry-weight basis.
Action Levels were taken from the NCDENR UST Section, Guidelines for Assessment and Corrective Action 
(NCDENR, UST Section, July 2001) and Guidelines for the Investigation and Remediation of Contamination from Non-
UST Petroleum Releases  (NCDENR, UST Section, July 2007).

DRO - Diesel Range Organics (determined by laboratory via EPA Method 8015B)
GRO - Gasoline Range Organics (determined by laboratory via EPA Method 8015B)

NOTES:
Soil samples were collected by URS on the dates shown.

PID - Photo Ionization Detector (field screening results)
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31825704

Figure
3

6135 Park South Dr., Ste. 300
Charlotte, NC 28210
(704) 522-0330

Geophysical Services

03/31/08 MAB TJK

DESIGNED BY DRAWN BY CHECKED BY JOB NUMBER

MAB 03/31/08 04/25/08

Suspected USTs
Parcel #25

NCDOT State Project U-4020, Watauga County

Boone, North Carolina

Notes:

1.  Intepreted extents of suspected UST
     marked in orange paint.

2.  View is towards the west from the
     parking area on the eastern side of
     the building on Parcel #25.

3.  Coordinates in NC State Plane, NAD-83
     datum.

4.  Coordinates from DGPS survey
     by URS Corporation.

Notes:

1.  View is towards the west from the western
     side of the building on Parcel #25.

2.  Coordinates in NC State Plane, NAD-83 datum.

3.  Coordinates from DGPS survey by URS Corporation.

E: 1212032.0 feet
N: 908200.5 feet

E: 1212025.4 feet
N: 908192.1 feet

Fill Port
E: 1211945.9 feet
N: 908174.3 feet

Vent Pipe

Interpreted Fuel Line from UST

Suspected UST #2

Suspected UST #1
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Figure
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6135 Park South Dr., Ste. 300
Charlotte, NC 28210
(704) 522-0330

Geophysical Services

03/31/08 MAB TJK

DESIGNED BY DRAWN BY CHECKED BY JOB NUMBER

MAB 03/31/08 04/25/08

Geophysical Investigation Results
Parcel #25

NCDOT State Project U-4020, Watauga County

Boone, North Carolina
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2.  Data from Geonics, Ltd. EM-61 MKII instrument.

3.  Base drawing from U-4020 contract drawings provided by NCDOT.

4.  Positional data for EM-61 survey and locations of additional site features 
     based on DGPS surveying by URS Corporation.

5.  Extents of UST not marked in field because wooded area
     was not accessible with geophysical instruments.
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Soil Boring Log  

 



B O R I N G  L O G: P25-1
Permit #  Drill Date 04/09/08 Site Parcel 25 
Client NCDOT Use  URS Corporation  
Address Boone, North Carolina Total Depth (ft) 12
Drilling Method Direct push Boring Depth (ft) 12 Boring Diam. (in) 2.25
Backfill Material Bentonite NA Static Water Level unknown

Rmrks Groundwater not encountered TOC Elevation NA Sample Method Acetate liner
in boring
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Laboratory Report  
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