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Infrastructure, environment, buildings 

Mr. Ken Mallary 
USEPA Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, S.W. 
Atlanta, GA 30303-8960 

Subject 

VCC Wins ton-Salem Site: Soil Screening and Sampling Event Summary Report 
Winston-Salem, North Carolina 

Dear Mr. Mallary: 

This Soil Screening and Sampling Event Summary Report (Report) has been 

prepared by ARCADIS U.S., Inc. (ARCADIS) on behalf of Exxon Mobil 

Environmental Services Company (ExxonMobil) to document the soil screening and 

samplin g activ ities that were recently conducted at the former Virginia-Carolina 

Chemical Corporation (VCC-2) phosphate/fertilizer plant located in Win ston-Salem, 

Forsyth County, North Carol ina (the Site, see Figure 1). Soil screenin g and sampling 

activities were perfo rmed as discussed during the June 19, 2008 meeting between 

the North Carolina Department of Environment and Natural Resources (NCDENR), 

the North Carolina Department of Trans portation (NCDOT), S&ME, ExxonMobil , and 

ARCADIS. 

The soil screening and sampling activities were conducted during geotechnical 

boring activities conducted by S&ME, and were intended to determine the extent of 

arsenic and lead concentrations in soil that potentially lie within or adjacent to the 

Site boundar ies and beneath U.S. Highway 52. These sampling activities were 

intended to identify and mitigate potential risk for exposure to arsenic and lead 

impacted soil prior to earth moving activities during the NCDOT roadway expansion 

project which is projected to begin in August 2009. 

A summary of the sampling activities and resultinq analytical data is provided below. 

A discussion of upcoming Removal Site Evaluation (RSE) sampling activities is also 

provided. 
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Summary of Soil Sampling Activities 

Soil sampling activities were conducted at the Site between November 19 and 

November 21, 2008. Work activities conducted by ARCAOIS included the collection 
of soil samples that were field-screened using an X-ray fluorescence field analyzer 
(XRF). Select samples were also submitted to, and analyzed by, TestAmerica, Inc. 

of Nashville, Tennessee for confirmatory analyses. All drilling, traffic control, 

surveying, utility location, waste handling, and waste disposal activities were 
performed by S&ME on behalf of NCOOT. 

A total of 38 soil samples were collected from two locations (B1-C and EB2-0) at the 

Site. The initial sampling plan had originally indicated that six locations would be 

sampled by ARCADIS; however, a change in the S&ME/DOT investigation scope 

resulted in only two borings (B1-C and EB2-0 shown on Figure 2) being available for 

sampling. At the other DOT boring locations, Cone Penetrometer Testing (CPT) was 

performed rather than augering and split spoon sampling; therefore , no soil samples 
were available for screening/sampling at these locations. 

At locations B1-C and EB2-D, 6.25-inch outside diameter (00) hollow stem augers 
(HSAs) were advanced by S&ME, and select soil depth intervals were collected with 

24-inch split spoon samplers. ARCAOIS screened and collected soil samples from 0 

to 4 feet below ground surface (bgs), or below bottom of concrete for location EB2-0, 

which was located in the southbound lane of Highway 52. Below 4 feet, S&ME 
advanced one 24-inch split spoon sampler a depth of 18-inches for every 2.5 feet of 

HSA advancement. ARCAOIS screened and collected soil samples for each 18-inch 
interval that was collected by S&ME down to the top of the apparent water table. 
The depth to water table below ground surface varied significantly between the two 

locations because boring B1-C was located below a Highway 52 overpass , and 

boring EB2-0 was located in the southbound traffic lane of Highway 52, 
approximately 30 feet higher in elevation. Physical descriptions of the soil samples 

collected are provided in Table 1. 

All soil samples were screened for arsenic and lead in the field using an XRF. 

Samples from the top 4 feet of each boring were also submitted to the laboratory 

(TestAmerica) and analyzed for arsenic, lead, and pH. In addition, due to the 
detection of a potentially elevated arsenic concentration in sample WS-EB2-0 (38.5
40) during XRF screening, samples WS-EB2-0 (36-37.5), WS-EB2-D (38.5-40), and 

WS-EB2-0 (41-42.5) were also submitted to the laboratory for analysis of arsenic 
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and lead to verify XRF screening results. Results of XRF screening and laboratory 

analysis are discussed below. 

Summary of Soil Screening and Sampling Data 

XRF field-screening and laboratory analytical results were compared to the United 

States Environmental Protection Agency (USEPA) Region 4 soil screening levels of 

27 milligrams per kilogram (mg/kg) and 800 mg/kg, respectively , for arsenic and lead. 

XRF screening results are provided in Table 2, and laboratory analytical data are 

provided in Table 3. XRF screening results were below screening levels in all 

samples except one. Sample WS-EB2-D (38.5-40) had a detected arsenic 

concentration of 53 ± 5 mg/kg on the XRF. Laboratory analytical results for this 

sample measured an arsenic concentration of 121 mg/kg. 

All other XRF and laboratory results for arsenic and lead were below screening 

levels. Laboratory analytical data confirmed XRF results for those sam pies 

analyzed 

Schedule for RSE Activities 

ARCADIS is currently preparing an RSE work plan on behalf of ExxonMobil that 

proposes additional sampling activities at the Site. This work plan will be submitted 

to USEPA for review and approval in December 2008. Following approval by 

USEPA, ARCADIS will contact property owners and implement activities to obtain 

access for sampling . It is anticipated that sampling activities will take place during 

the first quarter of 2009 , pending receipt of required property access. 

If you have any questions or concerns, please feel free to call me or Steve Schmidt 

of ExxonMobil at 703.846.1005. 

Sincerely , 

ARCADIS 

Matthew T. Pelton, P.E. 
Senior Project Engineer II 
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TABLE 1
 
SOIL SAM PLE CHARACTE RIZATION LOG
 

SOIL SCREENING AND SAMPLING EVENT SUM MARY REPORT
 
VCC-WINSTON-SALEM, WINSTON-SALEM, NORTH CARO LINA
 

Soil Boring 
Ident ifi cat ion 

Depth 
Interval 
(ft bgs) Soi l Descript ion/Physical Observ at i ons 

0-0.5 0-2"Qravel, silty SAND, dark brown , medium stiff, dry, no odor 
0.5-2 I (0.5 '-1.5') FILL, black, (1.5'-2') silty CLAY , reddish brown, soft, moist, no odor 
2-4 silty CLAY, reddish brown, mica flake s, medium stiff, moist , no odor 

6-7.5 clayey SILT, reddish brown, trace fine SAND, medium stiff, damp , no odor 
8.5-10 clayey SILT, reddish brown, medium stiff , dry, no odor 
11-12.5 SILT, reddish and liqht brown mottled , soft, dry, no odor 
13.5-15 SILT, reddish brown, soft , dry, no odor 

WS-B1 -C 
16-17.5 clayey SILT, reddish brown , trace quartz and mica, medium stiff, damp, no odor 
18.5-20 clayey SILT, lioht reddi sh brown , trace quartz and mica, medi um stiff, dry, no odor 
21-22 .5 silty SAND, reddish brown , fine qrained , trace quartz and mica, medium stiff, dry, no odor 
23.5-25 siltv SAND , reddish brown , fine qrained , trace quartz and mica , medium stiff, moist, no odor 
26-27 .5 silty SAND, redd ish brown, fine qrained , trace quartz and mica, medium stiff, moist to wet below 26.5', no odor 

28.5-30 
silty SAND, reddish and light brown mottled, fine grained , trace CLAY, quartz , and mica, piece of saprolite in bottom of 
split spoon , no odor 

31-32 .5 
silty SAND, reddish and light brown mottled , fine to medium grained , trace quartz and mica, pieces of saprolite «1 "), 
medium st iff, wet, no odor 

1-1.5 1(0-1 ') concrete with rebar, (1-1 .5') FILL (silty CLAY), light brown , stiff to medium stiff, trace qravel , wet, no odor 
1.5-3 FILL (si lty CLAY), light brown , stiff to medium stiff, trace grave l, wet , no odor 

3-5 FILL (silty CLAY), light brown, stiff, trace gravel , moist, no odor 

6-7.5 FILL (clayey SILT), reddi sh brown, medium stiff , trace mica , damp , no odor 

8.5-10 FILL (clayey SILT) , reddish brown , medium stiff, damp, no odor 

11-12.5 FILL (clayey SILT), reddi sh brown , medium stiff , damp, no odor 

13.5-15 FILL (clayey SILT), reddish brown , medium stiff , damp , no odor 

16-17.5 FILL (clayey SILT), reddish brown , medium stiff , damp, no odor 

W S-E82-D 
18.5-20 FILL (clayey SILT), reddish brown, medium stiff , damp , no odor 

21-22.5 FILL (clayey SILT) , reddish brown, medium stiff, damp, no odor 

23.5-25 FILL (silty CLAY), reddish brown, medium stiff , damp, no odor 

26-27. 5 FILL (silty CLAY) , reddish brown , medium stiff, damp , no odor 

28.5-30 FILL (silty CLAY), reddish brown, medium stiff, damp, no odor 

31-32 .5 FILL (silty CLAY), reddi sh brown , medium stiff, damp, no odor 

33.5-35 
(33.5-34.5) FILL (silty CLAY) , reddish brown, medium stiff, damp , no odor , (34.5-35) clayey SAND, light brown , fine 

[qrained , medium stiff, moist to wet, no odor 

3£-37.5 silty CLAY , reddish brown, medium stiff , moist, no odor 

38.5-40 silty CLAY, reddish brown , v.ery stiff, moist , no odor 
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TABLE 1
 
SOIL SAMPLE CHARACTERIZATION LOG
 

SOIL SCREENING AND SAMPLING EVENT SUMMA RY REPORT
 
VCC-WINSTON-SALEM, WINSTON-SALEM , NORTH CAROLINA
 

Soil Boring 
Ident ifi cat io n 

Depth 
Interval 
(ft b gs) Soil Description/Physi cal Observations 

4 1-42 .5 clayey 51LT, reddish brown , medi um stiff to stiff, moist, no odor 
43 .5-45 clayey 5 1LT, reddish brown , medium stiff to stiff, moist , no odor 

46-47 .5 clayey SILT, reddi sh brown , medium stiff to stiff , moist, no odor 

W S-EB2-D 48 .5-50 clayey SILT, reddish brown, medium stiff to stiff, some weathered roc k fragments , moist , no odor 

51-52.5 clayey SILT, reddi sh brown , medium stiff , relic rock structu re and weathered rock fragment s, moist , no odor 

53.5-55 clayey SILT and SAND, reddish brown, fine grained , stiff, relic rock structure and weathered rock fragments , moist, no 

56- 57.5 SAND, light brown, fine to medium grained, some SILT and CLAY, relic rock structure , soft/loose, wet, no odor 

Notes:
 
ft bgs - feet below ground surface
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TABLE 2
 
SUMM ARY OF SOIL SAMPLING RESULTS - XRF SCREENING DATA
 

SOIL SCREENING AND SAMPLING EVENT SUMMARY REPORT
 
VCC-WINSTON-SALEM , WINSTON-SALEM, NORTH CAROLINA
 

Sample ID 
XRF Result 

Arsenic (mg/Kg) Lead (mg/ Kg ) 

W S-B1-C (0-0.5) NO < 28 290 
WS-B1-C (0.5-2) NO < 16 80 
WS-B1-C (2-4) NO < 12 18 

WS-B1-C (6-7.5) NO < 11 17 +/- 3 
WS-B1-C (8.5-10) NO < 9 12 +/- 3 

WS-B1-C (11-12.5) NO < 9 19 +/- 3 
WS-B1-C (13 .5-15) NO < 9 17 +/- 3 
WS-B1-C (16-17 .5) NO < 9 17 +/- 3 
WS-B1-C (18.5-20) NO < 9 14 +/- 3 
WS-B1-C (21-22 .5) NO < 9 16 +/- 3 
WS -B 1-C (23.5-25) NO < 9 11 +/- 3 
WS-B1 -C (26-27 .5) NO < 9 17 +/- 3 
WS-B1-C (28 .5-30) NO < 7 NO < 8 
WS-B1-C (31-32 .5) NO < 9 16 +/- 3 
W S-EB2-0 (1-1 .5) NO < 12 34 +/- 4 
WS-EB2-0 (1.5-3) NO < 12 34 +/- 4 
WS-EB2-0 (3-5) NO < 9 12 +/- 3 

WS-EB2-0 (6-7 .5) NO < 9 32 +/- 3 
WS-EB2-0 (8.5-10 ) NO < 9 22 +/- 4 

WS-EB2-0 (11-12.5) NO < 13 32 +/- 3 
WS-EB2-0 (13 .5-15) NO < 9 24 +/- 4 
WS-EB2-0 (16-17.5) NO < 11 20 +/- 3 
WS-EB2-0 (18.5-20) NO < 11 20 +/- 3 
WS-EB2-0 (2 1-22.5) NO < 11 21 +/- 4 
WS-EB2-0 (23.5-25) NO < 13 45 +/- 4 
WS -EB2-0 (26-27.5) NO < 12 28 +/- 4 
WS -EB2-0 (28.5-30) NO < 14 52 +/- 4 
WS-EB2-0 (31-32 .5) NO < 12 34 +/- 4 
WS-EB2-0 (33.5-35) NO < 11 52 +/- 4 
WS-EB2-0 (36-37.5) NO < 16 53 +/- 5 
W S-EB2-0 (38.5-40) 53 +/- 5 34 +/- 4 
WS-EB2-0 (41-42 .5) NO < 10 14 +/- 3 
W S-E B2-0 (43.5-45) NO < 11 19 +/- 3 
WS-EB2-0 (46-47 .5) NO < 11 18 +/- 3 
WS-EB2-0 (48 .5-50) NO < 11 19 +/- 3 
WS-EB2-0 (51-52.5) NO < 13 34 +/- 4 
WS-EB2-0 (53.5-55) NO < 10 30 +/- 3 
WS-EB2-0 (56-57.5) NO < 13 30 +/- 4 
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TABLE 2
 
SUMMARY OF SOIL SAMPL.JNG RESULTS - XRF SCREENING DATA
 

SOIL SCREENING AND SAMPLING EVENT SUMMARY REPORT
 
VCC -WiNSTON-SALEM, WINSTON-SALEM, NORTH CAROLINA
 

Notes: 

mg/kg - milligram s per kilogram 

Shaded values exceed USEF!A Region 4 screening levels 
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TABLE 3
 
SUMMARY OF SOIL SAMPLING RESULTS - LABORATORY ANALYTICAL DATA
 

SOIL SCREENING AND SAMPLING EVENT SUMMARY REPORT
 
VCC -WINSTON-SALEM, WINSTON -SALEM , NORTH CAROLINA
 

Sample D 
Laboratory Result 

Arsenic (mg/kg) Lead (mg/kg) 

W S-B1-C (0-0.5) NO [NO] 185 J [163] 
vVS-B1-C (0.5-2) NO 57.3 
WS-B1 -C (2-4) NO 18.1 

WS -EB2-0 (1-1.5) 1.54 27 J 
WS-EB2-0 (1.5-3) 2.19 24 .9 J 
W S-EB2-0 (3-5) NO 278 J 

WS-EB2-0 (36-37.5) NO 37 J 
W S-EB2-0 (38 .5-40) 121 17.6 J 
W S-EB2-D (41-42.5) 15.5 16.5 J 

Notes: 
mg/kg - milligrams per kilogram 

Shaded values exceed USEPA Region 4 screening levels 
[ ] - blind duplicate sample result 
J . the concentrati on is an estimated value 
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AREA LOCATION 
NOTE: 

1.	 BASEO ON AVAILABLE CHAIN-OF-TITLE INFORMATION. 
IT IS ESmlAIED THAT VCC-2 OWNED CLOSE TO 180 
ACRES OF PROPERTY IN FORSYTH COUNTY, THE 
ONLY PORTION OF THIS PROPERTY 'M-lOSE LOCATION 
COULD NOT BE READILY ASCERTAINED AND lAAPPED 
(WITH A DEGREE OF CERTAINITY) WAS THE "FlRST 
LOT OF THE ORIGINAL PLACE", THE FORMER VCC-2 
PLANT FENCE UNE APPROXIMAIES THE BOUNDARY 
OF THE FlRST LOT OF THE ORIGINAL PLACE. 
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EXXONMOBIL ENVIRONMENTAL SERVICES COMPANY
 
WINSTON-SALEM , FORSYTH COUNTY. NORTH CAROLINA
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