




































Table 1: Soil Sample Screening Results

Date Sample ID Depth (ft) PID Reading Notes

1 1.6

2 5.9

3 6.9

4 2.3

5 9.1

6 7.2

7 2.8

8 13.6

9 15.8 UVF Analysis

10 5.9

11 1.5

12 5.0

1 0.1

2 0.9

3 3.8

4 4.9

5 3.0

6 6.6

7 7.1

8 1.9

9 7.6 UVF Analysis

10 1.5

11 6.8

12 5.9

1 6.0

2 4.3

3 4.4

4 2.6

5 6.2

6 3.8

7 2.9

8 2.6

9 5.2

10 2.4

11 7.3 UVF Analysis

12 3.6

1 1.4

2 3.5

3 3.3

4 2.6

5 4.0

6 8.4

7 4.8

8 7.8

9 8.6 UVF Analysis

10 6.1

11 4.1

12 3.9

1 0.7

2 3.1

3 3.3

4 5.3 UVF Analysis

5 0.5

6 1.4

7 2.8

8 2.1

9 2.9

10 4.4

11 3.2

12 3.0

1 4.9

2 1.5

3 0.3

4 6.7 UVF Analysis

5 5.2

6 6.5

7 4.4

8 4.2

9 1.9

10 5.0

11 3.2

12 3.9

Notes:

1) PID = Photoionization Detector

2) PID readings in parts per million (ppm)

3) NA = Not Analyzed

4) UVF = Ultraviolet Flourescence

8/4/2021 R-5759-P92-B5

8/4/2021 R-5759-P92-B4

8/4/2021 R-5759-P92-B6

8/4/2021 R-5759-P92-B1

8/4/2021 R-5759-P92-B2

8/4/2021 R-5759-P92-B3



TABLE 2:   Soil Sample Analytical Summary

Parameter Analytical Results

Sample ID P92-B1-9 P92-B2-9 P92-B3-11 P92-B4-9 P92-B5-4 P92-B6-4

PID Reading (ppm) 15.8 7.6 7.3 8.6 5.3 6.7
Collection Depth (ft bgs) 9 9 11 9 4 4

Collection Date 8/4/21 8/4/21 8/4/21 8/4/21 8/4/21 8/4/21

Diesel Range Organics <0.21 <0.21 0.11 <0.19 <0.20 <0.21 100 -- --
Gasoline Range Organics <0.50 <0.50 <0.60 <0.40 <0.50 <0.50 50 -- --

Notes:

Results displayed in milligrams per kilogram (mg/kg)

ft bgs = Feet below ground surface

   Bold = Above Laboratory Detection Level

   Highlighted concentrations exceed the NCDEQ action level

   UVF = Ultraviolet Flouresence

UVF Method

State Action Level

Soil Sample Results
Comparison Criteria

Protection of 

Groundwater

Residential 

Health
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EXECUTIVE SUMMARY 

 
Project Description: Pyramid Environmental (Pyramid) conducted a geophysical 

investigation for Kleinfelder, Inc. at Parcel 92, located at 1411 Statesville Road, in North 

Wilkesboro, NC. The survey was part of a North Carolina Department of Transportation 

(NCDOT) Right-of-Way (ROW) investigation (NCDOT Project U-5759). The survey was 

designed to extend from the existing edge of pavement into the proposed ROW and/or 

easements, whichever distance was greater. Conducted on July 16-20, 2021, the 

geophysical investigation was performed to determine if unknown, metallic underground 

storage tanks (USTs) were present beneath the survey area. 

 

Geophysical Results: The geophysical investigation consisted of electromagnetic (EM) 

induction-metal detection and ground penetrating radar (GPR) surveys. A total of seven 

EM anomalies were identified. The majority of the EM anomalies were directly attributed 

to visible cultural features at the ground surface. GPR was performed around all sources of 

significant metallic interference to confirm that the interference did not obscure any 

significant structures such as USTs. The geophysical survey identified evidence of utilities 

and/or buried debris. Collectively, the geophysical data recorded no evidence of metallic 

USTs at Parcel 92. 
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INTRODUCTION 

 
Pyramid Environmental conducted a geophysical investigation for Kleinfelder, Inc. at 

Parcel 92, located at 1411 Statesville Road, in North Wilkesboro, NC. The survey was part 

of a North Carolina Department of Transportation (NCDOT) Right-of-Way (ROW) 

investigation (NCDOT Project U-5759). The survey was designed to extend from the 

existing edge of pavement into the proposed ROW and/or easements, whichever distance 

was greater. Conducted on July 16-20, 2021, the geophysical investigation was performed 

to determine if unknown, metallic underground storage tanks (USTs) were present beneath 

the survey area. 

 

The site consisted of a garage, a house, and two mobile homes surrounded by asphalt, 

concrete, and grass surfaces. An aerial photograph showing the survey area boundaries and 

ground-level photographs are shown in Figure 1.  

 

FIELD METHODOLOGY 

 
The geophysical investigation consisted of electromagnetic (EM) induction-metal 

detection and ground penetrating radar (GPR) surveys. Pyramid collected the EM data 

using a Geonics EM61-MK2 (EM61) metal detector integrated with a Geode External 

GPS/GLONASS receiver. The integrated GPS system allows the location of the instrument 

to be recorded in real-time during data collection, resulting in an EM data set that is geo-

referenced and can be overlain on aerial photographs and CADD drawings. A boundary 

grid was established around the perimeter of the site with marks every 10 feet to maintain 

orientation of the instrument throughout the survey and assure complete coverage of the 

area. 

 

According to the instrument specifications, the EM61 can detect a metal drum down to a 

maximum depth of approximately 8 feet. Smaller objects (1-foot or less in size) can be 

detected to a maximum depth of 4 to 5 feet. The EM61 data were digitally collected at 

approximately 0.8-foot intervals along north-south trending or east-west trending, 
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generally parallel survey lines, spaced five feet apart. The data were downloaded to a 

computer and reviewed in the field and office using the Geonics NAV61 and Surfer for 

Windows Version 15.0 software programs.  

 

GPR data were acquired across select EM anomalies on July 20, 2021, using a Geophysical 

Survey Systems, Inc. (GSSI) SIR 4000 control unit coupled to a 350 MHz HS antenna. 

Data were collected both in reconnaissance fashion as well as along formal transect lines 

across EM features. The GPR data were viewed in real-time using a vertical scan of 512 

samples, at a rate of 48 scans per second. GPR data were viewed down to a maximum depth 

of approximately 6 feet, based on dielectric constants calculated by the SIR 4000 unit in 

the field during the reconnaissance scans. GPR transects across specific anomalies were 

saved to the hard drive of the DF unit for post-processing and figure generation. 

 

Pyramid’s classifications of USTs for the purposes of this report are based directly on the 

geophysical UST ratings provided by the NCDOT. These ratings are as follows: 

 

 
 

DISCUSSION OF RESULTS 

 
Discussion of EM Results 

A contour plot of the EM61 results obtained across the survey area at the property is 

presented in Figure 2. Each EM anomaly is numbered for reference in the figure. The 

following table presents the list of EM anomalies and the cause of the metallic response, if 

known: 
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LIST OF METALLIC ANOMALIES IDENTIFIED BY EM SURVEY 

   
Metallic Anomaly # Cause of Anomaly Investigated with GPR 

1 Mailboxes   

2 Trailers  

3 Building  

4 Building/Reinforced Concrete  

5 Swing Set/House/Propane AST  

6 Sign/Suspected Buried Metal  

7 Mailbox   
 

The majority of the EM anomalies were directly attributed to visible cultural features at the 

ground surface, including mailboxes, trailers, buildings, reinforced concrete, a swing set, a 

house, a propane AST, and a sign. EM Anomaly 6 was investigated with GPR to examine 

whether the anomaly was the result of significant structures such as a USTs. GPR was also 

performed around the buildings, trailers, and other metallic surface features to confirm that 

the metallic interference did not obscure any significant structures such as USTs. 

 

Discussion of GPR Results 

Figure 3 presents the locations of the formal GPR transects performed at the property as 

well as select transect images. All of the transect images are included in Appendix A. A 

total of sixteen formal GPR transects were performed at the site.  

 

GPR Transects 1-16 were performed across the areas of significant metallic interference. 

GPR Transects 11 and 12 confirmed the presence of reinforcement within the concrete 

slab. GPR Transect 16 showed a small, shallow lateral reflector consistent with buried 

metal. The remaining transects showed evidence of buried utilities and/or debris. 

 

Collectively, the geophysical data recorded no evidence of metallic USTs at Parcel 92. 

Figure 4 provides an overlay of the metal detection results on the NCDOT engineering 

plans for reference. 
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SUMMARY & CONCLUSIONS 
 

Pyramid’s evaluation of the EM61 and GPR data collected at Parcel 92 in North 

Wilkesboro, North Carolina, provides the following summary and conclusions: 

• The EM61 and GPR surveys provided reliable results for the detection of metallic 

USTs within the accessible portions of the geophysical survey area. 

• The majority of the EM anomalies were directly attributed to visible cultural 

features at the ground surface. 

• GPR was performed around all sources of significant metallic interference to 

confirm that the interference did not obscure any significant structures such as 

USTs. 

• The geophysical survey identified evidence of utilities and/or buried debris. 

• Collectively, the geophysical data recorded no evidence of metallic USTs at Parcel 

92. 

 

LIMITATIONS 

 
Geophysical surveys have been performed and this report was prepared for Kleinfelder, 

Inc. in accordance with generally accepted guidelines for EM61 and GPR surveys. It is 

generally recognized that the results of the EM61 and GPR surveys are non-unique and 

may not represent actual subsurface conditions. The EM61 and GPR results obtained for 

this project have not conclusively determined the definitive presence or absence of metallic 

USTs, but the evidence collected is sufficient to result in the conclusions made in this 

report. Additionally, it should be understood that areas containing extensive vegetation, 

reinforced concrete, or other restrictions to the accessibility of the geophysical instruments 

could not be fully investigated. 
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Appendix A – GPR Transect Images 
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TOPSOIL: brown

Silty CLAY: yellowish brown

Clayey SILT: red, slightly micaceous

SILT: red and yellowish brown

The borehole was terminated at approximately 12 ft. below ground surface.
GROUNDWATER LEVEL INFORMATION: 

1.6

5.9

6.9

2.3

9.1

7.2

2.8

13.6

15.8

5.9

1.5

5.0

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The environmental boring was backfilled with bentonite.
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ASPHALT: black

CLAY: red

Clayey SILT: reddish brown

SILT: reddish brown and yellowish brown

Sandy SILT: reddish brown

SILT with Cobbles: reddish brown, very micaceous and with rock fragments

The borehole was terminated at approximately 12 ft. below ground surface.
GROUNDWATER LEVEL INFORMATION: 
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0.9

3.8

4.9

3.0

6.6

7.1

1.9

7.6

1.5

6.8
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Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The environmental boring was backfilled with bentonite.
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ASPHALT: black

Clayey SILT: red

SILT: pink and yellowish brown

SILT: reddish brown and pink and white

The borehole was terminated at approximately 12 ft. below ground surface.
GROUNDWATER LEVEL INFORMATION: 
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Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The environmental boring was backfilled with bentonite.
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TOPSOIL: brown

Clayey SILT: reddish brown

Silty CLAY: red

SILT: reddish brown, slightly micaceous

SILT: yellowish brown

The borehole was terminated at approximately 12 ft. below ground surface.
GROUNDWATER LEVEL INFORMATION: 

1.4

3.5

3.3

2.6

4.0

8.4

4.8

7.8

8.6

6.1

4.1

3.9

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The environmental boring was backfilled with bentonite.
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TOPSOIL: brown

Clayey SILT: reddish brown

CLAY: red

Clayey SILT: red and reddish yellow

SILT: reddish brown

Sandy SILT: multicolored

SILT: red and reddish brown

The borehole was terminated at approximately 12 ft. below ground surface.
GROUNDWATER LEVEL INFORMATION: 
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3.1

3.3

5.3

0.5

1.4

2.8

2.1

2.9

4.4

3.2

3.0

Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The environmental boring was backfilled with bentonite.
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TOPSOIL: brown

Silty CLAY: red

Sandy SILT: pink and reddish brown and multicolored

SILT: reddish brown

Sandy SILT: reddish brown and yellowish brown and multicolored, slightly micaceous around 12-ft bgs

The borehole was terminated at approximately 12 ft. below ground surface.
GROUNDWATER LEVEL INFORMATION: 
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Groundwater was not observed during drilling or after completion.
GENERAL NOTES:
The environmental boring was backfilled with bentonite.

G
eo

pr
ob

e

R
ec

ov
er

y
(N

R
=

N
o 

R
ec

ov
er

y)

FIELD EXPLORATION

Lithologic DescriptionS
am

pl
e 

N
um

be
r

 Surface Condition: Grass & Weeds

ENVIRONMENTAL BORING LOG
P92-B6

Page: 1 of 1

ENVIRONMENTAL BORING LOG P92-B6

G
ra

ph
ic

al
 L

og

P
ID

 /
 F

ID
 (

pp
m

v)

See Drilling Method Column

S. HUNT

SAEDACCO

Drilling Method:

Logged By:

Date Begin - End:

Hor.-Vert. Datum:

Weather:

Not Available Drilling Equipment:

8/04/2021

SUNNY

Drilling Company:

Bore Diameter:

Drill Crew:

6620DT GeoProbe

Plunge: -90 degrees

E. AMBER

D
ep

th
 (

fe
et

)

5

10

D
ril

lin
g 

M
et

ho
d

NCDOT R-5759 PSAs
North Wilkesboro, NC

S
am

pl
e 

T
yp

e

P
LO

T
T

E
D

:  
08

/1
3/

20
2

1 
 1

1
:5

1 
A

M
  B

Y
:  

E
A

m
be

r

gI
N

T
 F

IL
E

:  
K

lf_
gi

nt
_m

as
te

r_
20

22
   

  
   

  
   

  
   

  
   

  
   

  
P

R
O

JE
C

T
 N

U
M

B
E

R
:  

20
22

12
38

.0
01

A
   

  
   

  
   

  
   

  
   

  
   

  
O

F
F

IC
E

 F
IL

T
E

R
:  

R
A

LE
IG

H

gI
N

T
 T

E
M

P
LA

T
E

:  
E

:K
LF

_S
T

A
N

D
A

R
D

_G
IN

T
_L

IB
R

A
R

Y
_2

02
2

.G
LB

   
[_

K
LF

_E
N

V
IR

O
N

M
E

N
T

A
L 

LO
G

]

DATE: 8/12/2021

CHECKED BY: MJB

DRAWN BY: EA

PROJECT NO.:

20221238.001A





Hydrocarbon Analysis Results

Client: KLEINFELDER Samples taken Wednesday, August 4, 2021

Address: Samples extracted Wednesday, August 4, 2021

Samples analysed Wednesday, August 4, 2021

Contact: ABI SHURTLEFF Operator MAX MOYER

Project: R-5759 ; PARCEL 92

T03308

Matrix Sample ID
Dilution 

used
BTEX GRO DRO TPH

Total 

Aromatics

16 EPA 

PAHs
BaP HC Fingerprint Match

C6-C9 C5-C10 C10-C35 C5-C35 C10-C35 C5:10
C10:C

18
C18+

Soil B1 - 9 21.0 <0.5 <0.5 <0.21 <0.5 <0.011 <0.011 <0.006 0 0 0 PHC ND,(FCM)

Soil B2 - 9 21.0 <0.5 <0.5 <0.21 <0.5 <0.011 <0.011 <0.006 0 0 0 PHC ND,(FCM)

Initial Calibrator QC check OK Final FCM QC Check OK 92.5%

Concentration values in mg/kg for soil samples and mg/L for water samples. Soil values uncorrected for moisture or stone content. Fingerprints provide a tentative hydrocarbon identification.

Abbreviations :-  FCM = Results calculated using Fundamental Calibration Mode : % = confidence of hydrocarbon identification : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate detected

B = Blank Drift : (SBS)/(LBS) = Site Specific or Library Background Subtraction applied to result : (BO) = Background Organics detected : (OCR) = Outside cal range : (M) = Modifed Result. 

% Ratios estimated aromatic carbon number proportions : HC = Hydrocarbon : PHC = Petroleum HC : FP = Fingerprint only.         Data generated by HC-1 Analyser

% Ratios
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Hydrocarbon Analysis Results

Client: KLEINFELDER Samples taken Wednesday, August 4, 2021

Address: Samples extracted Wednesday, August 4, 2021

Samples analysed Wednesday, August 4, 2021

Contact: ABI SHURTLEFF Operator MAX MOYER

Project: R-5759 ; PARCEL 92

T03308

Matrix Sample ID
Dilution 

used
BTEX GRO DRO TPH

Total 

Aromatics

16 EPA 

PAHs
BaP HC Fingerprint Match

C6-C9 C5-C10 C10-C35 C5-C35 C10-C35 C5:10
C10:C

18
C18+

Soil B3 - 11 24.0 <0.6 <0.6 0.11 0.11 0.1 0.009 <0.007 0 87.8 12.2 Residual HC

Soil B4 - 9 19.0 <0.4 <0.4 <0.19 0.012 0.012 0.001 <0.006 0 100 0 PHC ND,(FCM)

Soil B5 - 4 20.0 <0.5 <0.5 <0.2 <0.5 <0.01 <0.01 <0.006 0 0 0 PHC ND,(FCM)

Soil B6 - 4 21.0 <0.5 <0.5 <0.21 <0.5 <0.011 <0.011 <0.006 0 0 0 PHC ND,(FCM)

Initial Calibrator QC check OK Final FCM QC Check OK 101.0%

Concentration values in mg/kg for soil samples and mg/L for water samples. Soil values uncorrected for moisture or stone content. Fingerprints provide a tentative hydrocarbon identification.

Abbreviations :-  FCM = Results calculated using Fundamental Calibration Mode : % = confidence of hydrocarbon identification : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate detected

B = Blank Drift : (SBS)/(LBS) = Site Specific or Library Background Subtraction applied to result : (BO) = Background Organics detected : (OCR) = Outside cal range : (M) = Modifed Result. 

% Ratios estimated aromatic carbon number proportions : HC = Hydrocarbon : PHC = Petroleum HC : FP = Fingerprint only.         Data generated by HC-1 Analyser

% Ratios



QED Hydrocarbon Fingerprints

Project: R-5759 ; PARCEL 92 ##################


		2021-10-06T11:07:05-0700
	Digitally verifiable PDF exported from www.docusign.com




