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April 29, 2019
Mr. Gordon Box, LG
Geotechnical Engineering Unit
North Carolina Department of Transportation
1020 Birch Ridge Drive
Raleigh, NC 27610

RE: GEOENVIRONMENTAL PHASE II INVESTIGATION OF PARCEL 6
Valero Gas Station, FAW JC
801 S. State St., Yadkinville, North Carolina
ESP Project No. GR22.309

TIP Number: U-5809 
WBS Number: 44382.1.1 
County: YADKIN 
Description: Construct median along US 601 (State Street) from US 421 to SR 1146 

(Lee Avenue) and add roundabouts at both ends of project

Dear Mr. Box: 

ESP Associates, Inc. (ESP) is pleased to submit this report on our GeoEnvironmental Phase II 
Investigation of the subject parcel. This work was performed in accordance with your Request for 
Proposal dated January 25, 2019 and our Cost Proposal dated February 1, 2019. 

We appreciate the opportunity to assist you during this phase of the project.  If you should have 
any questions concerning this report, or if we may be of further assistance, please contact us.

Sincerely,

ESP Associates, Inc.

Edward D. Billington, PG
Senior Geologist/Geophysicist
EDB/CJW not considered Final unless all signatures are completed
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1.0 INTRODUCTION

The North Carolina Department of Transportation (NCDOT) is planning to construct a median 
along US 601 (State Street) from US 421 to SR 1146 (Lee Avenue). Rounabouts will be added at 
both ends of the project. The NCDOT requested that ESP Associates, Inc. (ESP) perform a Phase 
II Investigation of the proposed right-of-way (ROW) and proposed easement of Parcel 6 to locate 
possible underground storage tanks (USTs), sample soil, and delineate potential contaminated soil.  
The study area of Parcel 6 is approximately 0.1 acre and located at 801 South State Street in 
Yadkinville, North Carolina. 

2.0 HISTORY

This site is occupied by an active convenience store/gas station that is named Fast Track No. 116 
and is owned by FAW JC. According to the NCDEQ UST Section Registry there are 3 existing 
USTs on the south side of the convenience store. Several monitoring wells were identified during 
the Phase I site visit. Two 10,000-gallon USTs reportedly were removed from a tank pit in the 
northwest corner of the site in 1998. The NCDEQ files indicated that a groundwater incident 
(#3708) was associated with this site and was closed out in 2003.  NCDEQ files indicated benzene 
and volatile petroleum hydrocarbons (VPH) contamination were present onsite and attributed this 
contamination to an offsite source. Groundwater was measured at 11.1 and 13.2 feet depth below 
ground surface within the proposed easement in March 2003. A copy of selected portions of the 
site’s March 2003 Limited Site Assessment report is attached as Appendix D. 

3.0 SITE OBSERVATIONS

During our February and March 2019 field work, the site was occupied by a convenience store/gas 
station (Figure 2). The ground in the study area was covered by asphalt pavement, concrete, and 
grass. There were 3 active USTs on the south side of the existing building but outside of the 
proposed easement. None of the existing monitoring wells were within the proposed easement.

4.0 METHODS

ESP performed a geophysical study of the area designated by the NCDOT on February 19 and 27, 
2019. We performed direct-push drilling and sampling of subsurface soils within the proposed 
ROW/easement on March 6, 2019. A photoionization detector (PID) was used to screen subsurface 
soils in the field and select soil samples to send for laboratory analysis. Groundwater was not 
encountered during the drilling investigation.

4.1 Geophysics

ESP performed a metal detector study over the accessible areas of the study area using a Geonics 
EM61 MK2 with a line spacing of about three feet (Figures 3 and 4). Location control was provided 
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in real-time using a differential global positioning system (DGPS). We collected ground-
penetrating radar (GPR) data over selected EM61 anomalies using our Sensors and Software 
Noggin 250 GPR system. The GPR data were collected using a line spacing of one to two feet.

4.2 Borings

ESP performed direct-push drilling activities within the proposed ROW/easement of Parcel 6 using 
a subcontractor, SAEDACCO of Fort Mill, South Carolina. Four borings were drilled, designated 
B6-1 through B6-4 (Figure 7). The soil borings were advanced using a GeoProbe 7822DT drill 
rig. Soil samples were obtained to a depth of approximately 10 feet using two 5-foot long Macro 
Cores®. Soil cores varied in recovery from 3.4 to 5 feet. The sampling equipment was 
decontaminated prior to drilling and between borings by the driller using a Liquinox® detergent 
solution.

4.3 Soil Sample Protocol

Representative soil samples were taken from the Macro-Core tubes at approximate one-foot 
intervals by the ESP field geologist while wearing nitrile disposable gloves. Each sample was 
placed in a sealed plastic bag and then kept in a warm area for 5 to 10 minutes prior to measuring 
volatile organic compound (VOC) levels in the head space with the PID. The soil samples had PID 
readings of less than 10 parts per million (ppm), except for the samples from Boring B6-2, which 
had readings ranging from 9.4 to 46.8 ppm (Table 1 and Appendix A).

Six soil samples were selected for laboratory analysis, as listed in Table 2. For each selected 
sample, an approximate 10-gram soil sample was collected from the Macro-Core tube using a 
Terra Core Sampler and placed into a laboratory-supplied 40-milliliter volatile organic analysis 
(VOA) vial containing methanol. Once sealed, the vial was labeled with the sample identification 
number and then shaken vigorously for about one minute. The samples were packed on ice and 
sent via overnight delivery to RED Lab, LLC (RED Lab), located in Wilmington, North Carolina, 
following proper chain-of-custody procedures (Appendix C).

RED Lab used a QED Hydrocarbon Analyzer to quantitatively analyze the soil samples using the 
ultraviolet fluorescence (UVF) method for benzene, toluene, ethylbenzene, and xylene (BTEX); 
gasoline range organics (GRO); diesel range organics (DRO); total petroleum hydrocarbons 
(TPH); total aromatics; polycyclic aromatic hydrocarbons (PAHs); and benzo(a)pyrene (BaP). 

4.4 Groundwater

Groundwater was not encountered in the four borings drilled on the site.
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5.0 RESULTS

5.1 Geophysics

The EM61 early time gate data show the response from both shallow and deeper metallic objects 
(Figure 3). The differential response reduces the effect of shallow anomalies and emphasizes 
anomalies from larger and more deeply buried metallic objects, such as USTs (Figure 4). The 
EM61 differential responses corresponded to known site features, such as storm drains, buried 
utilities, and reinforced concrete. GPR data were collected over selected EM61 anomalies. The 
GPR data did not indicate the presence of unknown USTs within the study area.

The EM61 early time gate response and differential response are shown on the plan sheet on 
Figures 5 and 6, respectively.

5.2 Sample Data

The soil sample UVF hydrocarbon analysis results for BTEX, GRO, DRO, and PAHs are presented 
in Table 2. The RED Lab laboratory report, which includes results for TPH, total aromatics, and 
BaP, is provided in Appendix B. Values are provided in milligrams per kilogram (mg/kg or ppm).

5.3 Sample Observations 

The results of the laboratory testing indicated that BTEX and GRO were below the laboratory 
detection limits for the 6 samples tested. DRO were detected above the NCDEQ action level of 
100 ppm with a concentration of 159.3 ppm in sample B6-2 S1 and above laboratory detection 
limits in 4 of the 5 other samples.  PAHs were detected in 5 out of 6 soil samples tested with values 
ranging from 0.002 to 2.0 ppm. BaP was below the NCDEQ Maximum Soil Contamination 
Concentration (MSCC ) for soil-to-water of 0.096 ppm.

6.0 CONCLUSIONS

6.1 Interpretation of Results

The results of the Phase II Investigation for Parcel 6 of NCDOT Project U-5809 indicate the 
presence of 3 active USTs outside of the proposed easement and no abandoned USTs within the 
proposed easement. Petroleum hydrocarbon soil contamination was detected above the NCDEQ 
action level for DRO of 100 ppm in Boring B6-2, Sample S1 from a depth of 1.0 to 1.5 feet below 
ground surface. The RED Lab report classified the contaminant in B6-2 S1 as bituminous road tar 
96.2%, suggesting the contaminant may have come from relic road bed material.

6.2 Geophysics

The geophysical data did not indicate the presence of abandoned USTs in the study area.
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6.3 Soil

The results of the laboratory UVF hydrocarbon analyses indicate the presence of contaminated soil 
below the NCDEQ action levels for DRO of 100 ppm, except in one sample from Boring B6-2 
(Figure 8). Petroleum hydrocarbon soil contamination was detected above the NCDEQ action level 
for DRO of 100 ppm in Boring B6-2, Sample S1 from a depth of 1.0 to 1.5 feet below ground 
surface within the proposed easement. 

6.4 Estimated Quantities

Assuming a contaminated soil thickness of 3.0 feet and a radius of 10 feet, the volume of 
contaminated soil within the proposed permanent drainage/utility easement (DUE) in the vicinity 
of Boring B6-2 is estimated as follows:

 * R2 * 3.0 = 942 cubic feet = 35 cubic yards𝜋

7.0 RECOMMENDATIONS

ESP recommends that the soil removed from the site as part of NCDOT construction activities in 
the upper 3.0 feet in the vicinity of Boring B6-2 be screened for petroleum hydrocarbon 
contamination, properly handled, segregated, and disposed of in accordance with NCDEQ 
regulations.

Groundwater was not encountered in the upper 10 feet in the study area. However, the 2003 LSA 
report (Appendix D) indicates that benzene contamination is present in the groundwater. If 
groundwater is encountered during construction, it should be handled and disposed of in 
accordance with NCDEQ regulations.

8.0 LIMITATIONS

ESP’s professional services have been performed, findings obtained, and recommendations 
prepared in accordance with customary principles and practices in the fields of environmental 
science and engineering.  ESP is not responsible for the independent conclusions, opinions, or 
recommendations made by others based on the data presented in this report.

The passage of time may result in a change in the environmental characteristics at this site and 
surrounding properties.  ESP does not warrant against future operations or conditions, or against 
operations or conditions present of a type or at a location not investigated.  ESP does not assume 
responsibility for other environmental issues that may be associated with the subject site.   



TABLES



TABLE 1
SOIL SAMPLE PID READINGS

Boring Sample Depth Range with 
PID > 10 ppm (feet bgs)

Maximum PID Reading (ppm) 
and Sample Depth (feet bgs)

B6-1 none 3.1 (3.0-3.5)

B6-2 1.0-1.5, 2.0-2.5, 5-5.0, 
6.0-6.5, 8.0-8.5, 9.0-9.5 46.8 (9.0-9.5)

B6-3 none 4.4 (9.0-9.5)

B6-4 none 4.1 (7.0-7.5, 9.0-9.5)



TABLE 2
SOIL SAMPLE UVF RESULTS SUMMARY

Boring
Sample ID 

(depth in feet 
bgs)

Date 
Collected

BTEX 
(C6-C9)
(mg/kg)

GRO 
(C5-C10)
(mg/kg)

DRO
(C10-C35)

(mg/kg)

PAHs 
(mg/kg)

B6-1 S3 3/5/19 <0.53 <0.53 10 0.13

B6-2 S1 3/5/19 <0.88 <0.88 159.3 2

B6-2 S5 3/5/19 <0.58 <0.58 2.2 0.03

B6-2 S9 3/5/19 <0.3 <0.3 0.87 0.02

B6-3 S3 3/5/19 <0.6 <0.6 0.07 0.002

B6-4 S7 3/5/19 <0.29 <0.29 <0.11 <0.006
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SOIL BORING LOGS



Boring Logs.xlsx

FIELD BORING LOG BORING NO.

PROJECT NAME: NCDOT U-5809 PSA PROJ. NO.: GR22.309 B6-1
LOCATION: By storm drain, SW corner of parcel 

TYPE OF BORING: Direct Push   DATE STARTED: 3/6/19   SHEET: 1 of 1
DRILLING FIRM: SAEDACCO   DATE FINISHED: 3/6/19 TOTAL DEPTH: 10.0 ft
DRILLER: Brian Ewing SAMPLE METHOD: 5' Macro Core DEPTH TO GW: N/A ft
DRILL RIG: Geoprobe 7822DT LOGGED BY: E. Billington COMMENT:
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PHYSICAL DESCRIPTION REMARKS

0.0 -0.3, Black sand (asphalt) Core 1 Rec 4.0'/5.0'  

0.3 - 7.4, Brown to orange brown sandy clay with clayey sand  

 

1 S-1 1.0-1.5 1.5  

 

 

 

2 S-2 2.0-2.5 2.7  

 

  

 

3 S-3 3.0-3.5 3.1  

 

 

 

4 S-4 4.0-4.5  

 

 

 

5 S-5 5.0-5.5 1.3 Core 2 Rec 4.2'/5.0'  

 

 

 

6 S-6 6.0-6.5 1.6  

 

 

 

7 S-7 7.0-7.5 1.3  

 

7.4 - 10.0, Molted grey, tan, and white sandy silt  

 

8 S-8 8.0-8.5 1.8  

 

 

 

9 S-9 9.0-9.5 2.0  

 

 

 

10  
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15  



Boring Logs.xlsx B6-2 4/25/2019

FIELD BORING LOG BORING NO.

PROJECT NAME: NCDOT U-5809 PSA PROJ. NO.: GR22.309 B6-2
LOCATION: By NW corner of canopy, edge of asphalt

TYPE OF BORING: Direct Push   DATE STARTED: 3/6/19   SHEET: 1 of 1
DRILLING FIRM: SAEDACCO   DATE FINISHED: 3/6/19 TOTAL DEPTH: 10.0 ft
DRILLER: Brian Ewing SAMPLE METHOD: 5' Macro Core DEPTH TO GW: N/A ft
DRILL RIG: Geoprobe 7822DT LOGGED BY: E. Billington COMMENT:
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PHYSICAL DESCRIPTION REMARKS

0.0 -0.2, Asphalt Core 1 Rec 3.4'/5.0'  

0.2 - 7.0, Very dark brown to dark brown clayey sand  

 

1 S-1 1.0-1.5 14.4  

 

 

 

2 S-2 2.0-2.5 10.7  

 

  

 

3 S-3 3.0-3.5 9.9  

 

 

 

4 S-4 4.0-4.5  

 

 

 

5 S-5 5.0-5.5 17.9 Core 2 Rec 5.0'/5.0'  

 

 

 

6 S-6 6.0-6.5 11.2  

 

 

 

7 S-7 7.0-7.5 9.4 7.0 - 10.0, Greyish brown sandy silt  

 

 

 

8 S-8 8.0-8.5 13.9  

 

 

 

9 S-9 9.0-9.5 46.8  
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Boring Logs.xlsx B6-3 4/25/2019

FIELD BORING LOG BORING NO.

PROJECT NAME: NCDOT U-5809 PSA PROJ. NO.: GR22.309 B6-3
LOCATION: Grasss strip, NW corner of parcel

TYPE OF BORING: Direct Push   DATE STARTED: 3/6/19   SHEET: 1 of 1
DRILLING FIRM: SAEDACCO   DATE FINISHED: 3/6/19 TOTAL DEPTH: 10.0 ft
DRILLER: Brian Ewing SAMPLE METHOD: 5' Macro Core DEPTH TO GW: N/A ft
DRILL RIG: Geoprobe 7822DT LOGGED BY: E. Billington COMMENT:
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PHYSICAL DESCRIPTION REMARKS

0.0 -0.1, Root mat Core 1 Rec 3.4'/5.0'  

0.1 - 2.6, Reddish-brown to brown sandy clay with seams of clayey sand  

 

1 S-1 1.0-1.5 1.8  

 

 

 

2 S-2 2.0-2.5 1.9  

 

2.6 - 10.0, Molted brown, tan and white sandy silt  

 

3 S-3 3.0-3.5 2.7  

 

 

 

4 S-4 4.0-4.5  

 

 

 

5 S-5 5.0-5.5 3.9 Core 2 Rec 5.0'/5.0'  

 

 

 

6 S-6 6.0-6.5 2.1  

 

 

 

7 S-7 7.0-7.5 2.3  

 

 

 

8 S-8 8.0-8.5 2.7  

 

 

 

9 S-9 9.0-9.5 4.4  

 

 

 

10  

 

 

 

11  

 

 

 

12  

 

 

 

13  
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Boring Logs.xlsx B6-4 4/25/2019

FIELD BORING LOG BORING NO.

PROJECT NAME: NCDOT U-5809 PSA PROJ. NO.: GR22.309 B6-4
LOCATION: SW corner of canopy, edge of asphalt

TYPE OF BORING: Direct Push   DATE STARTED: 3/6/19   SHEET: 1 of 1
DRILLING FIRM: SAEDACCO   DATE FINISHED: 3/6/19 TOTAL DEPTH: 10.0 ft
DRILLER: Brian Ewing SAMPLE METHOD: 5' Macro Core DEPTH TO GW: N/A ft
DRILL RIG: Geoprobe 7822DT LOGGED BY: E. Billington COMMENT:

D
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) FIELD CLASSIFICATION AND

PHYSICAL DESCRIPTION REMARKS

0.0 -0.2, Black gravelly sand (asphalt) Core 1 Rec 5.0'/5.0'  

0.2 - 1.7, Dark brown clayey sand  

 

1 S-1 1.0-1.5 1.4  

 

1.7 - 7.1, Medium brown sandy clay  

 

2 S-2 2.0-2.5 1.3  

 

  

 

3 S-3 3.0-3.5 0.9  

 

 

 

4 S-4 4.0-4.5 1.0  

 

 

 

5 S-5 5.0-5.5 2.0 Core 2 Rec 5.0'/5.0'  

 

 

 

6 S-6 6.0-6.5 1.8  

 

 

 

7 S-7 7.0-7.5 4.1 7.1 -9.2, Light brown to grey-brown clayey sand  

 

 

 

8 S-8 8.0-8.5 2.4  

 

 

 

9 S-9 9.0-9.5 4.1 9.2 - 10.0, Mottled grey and brown sandy silt  
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APPENDIX B

RED LAB LABORATORY TESTING REPORT



Hydrocarbon Analysis Results

Client: ESP ASSOCIATES INC. Samples taken Wednesday, March 6, 2019
Address: 7011 ALBERT PICK ROAD SUITE E Samples extracted Wednesday, March 6, 2019

GREENSBORO, NC 27409 Samples analysed Tuesday, March 12, 2019

Contact: NED BILLINGTON Operator CAROLINE STEVENS

Project: GR22.309

43537 11 U00902

Matrix Sample ID Dilution
used

BTEX
(C6 - C9)

GRO
(C5 - C10)

DRO
(C10 - C35)

TPH
(C5 - C35)

Total
Aromatics
(C10-C35)

16 EPA
PAHs BaP % Ratios HC Fingerprint Match

C5 -
C10

C10 -
C18 C18

Soil B5-2 S3 25.0 <0.63 <0.63 21.9 21.9 11.7 0.6 0.011 0 89.1 10.9 V.Deg.PHC 78%,(FCM)
Soil B5-3 S7 21.7 <0.54 <0.54 <0.22 <0.54 <0.01 <0.01 <0.007 0 0 0 PHC ND,(FCM)
Soil B5-4 S3 25.2 <0.63 <0.63 <0.25 <0.63 <0.01 <0.01 <0.008 0 0 0 PHC ND,(FCM)
Soil B6-1 S3 21.1 <0.53 <0.53 10 10 4.6 0.13 0.001 0 91.1 8.9 Bit.Road Tar 95.2%,(FCM)
Soil B6-2 S5 23.0 <0.58 <0.58 2.2 2.2 0.87 0.03 <0.00 0 96.1 3.9 V.Deg.Diesel 53.9%,(FCM)
Soil B6-2 S9 12.0 <0.3 <0.3 0.87 0.87 0.2 0.02 <0.004 0 99.4 0.6 Deg.Fuel 47.2%,(FCM)
Soil B6-2 S1 35.3 <0.88 <0.88 159.3 159.3 74.9 2 0.009 0 94.5 5.5 Bit.Road Tar 96.2%,(FCM)
Soil B6-3 S3 24.1 <0.6 <0.6 0.07 0.07 0.07 0.002 <0.007 0 64.1 35.9 Residual HC,(P)
Soil B6-4 S7 11.5 <0.29 <0.29 <0.11 <0.29 <0.006 <0.006 <0.003 0 0 0 PHC ND,(FCM)

Initial Calibrator QC check OK Final FCM QC Check OK 95.8%
Analysis by QED HC-1 Analyser
Concentration values in mg/kg for soil 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 for hydrocarbon identification : (PFM) = Poor Fingerprint Match : (T) = Turbid : (P) = Particulate detected

HC = Hydrocarbon : PHC = Petroleum HC : FP = Fingerprint only : % Ratios estimated carbon number proportions : (OCR)/(Q) = Outside cal range, values and HC match estimates : ND = Not Detected

(B) = Blank Drift : (M) = Adjusted value : (SBS)/(LBS) = Site Specific or Library Background Subtraction applied to result : (BO) = Background Organics detected : SB = sample selected as site background



APPENDIX C

CHAIN-OF-CUSTODY FORM





APPENDIX D

MARCH 2003 PHASE II LSA REPORT (SELECTED PORTIONS)
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