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Soil Investigation Report 
Parcel #8 to Parcel #11 

Winston-Salem, Forsyth County, North Carolina  
H&H Project ROW-204 

 
 

1.0  Introduction and Background 
 

 
Hart & Hickman, PC (H&H) has prepared this Soil Investigation Report documenting 

assessment activities in the proposed North Carolina Department of Transportation (NC DOT) 

right of way along US Highway 52 on Parcels 8, 9, 10 and 11 in Winston-Salem, Forsyth 

County, North Carolina.  Parcels 8, 10, and 11 are located to the west of Highway 52 between 

North Liberty Street and North Glenn Avenue.  Parcel 9 is located northwest of North Liberty 

Street to the east of Highway 52.  A site location map is included as Figure 1.  This assessment 

was conducted on behalf of NC DOT in general accordance with the scope of work outlined in 

our February 9, 2009 Technical and Cost Proposal, March 2, 2009 Soil Investigation Work Plan, 

and April 28, 2009 Supplemental Soil Investigation Work Plan and Project Update.  

 

NC DOT is planning road improvements along US Highway 52 near the above-referenced 

parcels.  Environmental Investigations, Inc. (EI) completed Preliminary Site Assessments (PSAs) 

dated October 19, 2005 on Parcels 8, 9, 10 and 11.  Copies of the PSAs were previously provided 

to the North Carolina Department of Environment and Natural Resources (DENR) by NC DOT.   

 

Impacted soils from historical site uses were identified in proposed NC DOT work areas on these 

properties during prior PSA activities.  Proposed NC DOT work areas include portions of the 

two former fertilizer manufacturers (Virginia Carolina Chemical and Royster Clark) and a 

former metal ore processing facility (Carolina Ore).  Such sites can cause contamination, 

particularly heavy metal contamination. The DOT work area also includes the active Waste 

Management property.  The approximate locations of the former Virginia Carolina Chemical 

(VCC), Royster Clark, Carolina Ore and Waste Management properties are shown on Figure 2. 

 

During previous PSA work, samples were analyzed for a number of constituents.  Based on these 

results, the primary contaminants of concern in proposed NC DOT work areas are arsenic and 
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lead.  During prior PSA activities, arsenic was detected in soil samples collected from the NC 

DOT target area in Parcels 8 through 11 above the default DENR - Inactive Hazardous Sites 

Branch (IHSB) residential health-based Soil Remedial Goal (SRG) of 4.4 mg/kg.  Lead was 

detected in excess of the SRG in soil samples collected from Parcel 9.  Petroleum impacted soils 

in excess of DENR action levels were also identified on Parcel 11; however, these petroleum 

impacts are outside of proposed NC DOT work areas. 

 

Although some prior assessment data existed, there was little shallow soil metals data, and 

metals tend to impact shallow soils (typically between 0 and 5 ft or less).  Therefore, H&H 

completed additional assessment of shallow soils on Parcels 8, 9, 10 and 11 in March and May 

2009.  H&H also collected samples from proposed NC DOT work areas on Parcel 11 that are at a 

suspected petroleum surface spill that was identified by H&H and where a petroleum surface 

release occurred in August 2006 that is near proposed drainage piping. 

 

The NC DOT project will require soil (including metal impacted soil) to be removed from 

certain areas in the right of way and placed in others (cut and fill areas, respectively).  Therefore, 

impacted soil that will be cut can potentially be beneficially used in fill areas.  The proposed cut 

areas are located near the proposed Waste Management driveway and the proposed Southbound 

Detour Lane located near the former Royster Clark site on Parcel 10.  In addition, soil will be cut 

from the location of a proposed bridge foundation wall.  NC DOT is proposing to place soil 

(including impacted soil) in the road bed and road banks (fill areas) of the proposed Southbound 

Detour Lane, and the proposed northbound and southbound travel lanes.   

 

Because the former VCC area is under the United States Environmental Protection Agency 

(EPA) jurisdiction, NC DOT is seeking EPA approval allowing metal impacted soil from surface 

grubbing and cut areas from the VCC area and non-VCC areas to be utilized as beneficial fill soil 

in proposed Southbound Detour Lane and the proposed northbound and southbound travel lanes 

within the former VCC property boundary.  Additionally, NC DOT is also seeking DENR 

approval allowing metal impacted cut soil from non-VCC areas to be utilized as beneficial fill 

soil for the proposed Southbound Detour Lane and the proposed northbound and southbound 

travel lanes within both the VCC and non-VCC areas.  Based on DENR’s IHSB letter dated June 
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9, 2009, the VCC site will ultimately fall under DENR - IHSB jurisdiction; therefore, analytical 

data herein has been compared to both the EPA and DENR IHSB screening levels to satisfy both 

EPA and DENR IHSB guidelines.  DENR’s June 9, 2009 letter indicates that the health-based 

SRG for arsenic at this site is 22 mg/kg because arsenic is the only suspected carcinogenic 

compound present.  NC DOT is requesting that EPA and DENR approve these actions based on 

the results of assessment activities described below.  DENR’s recent IHSB letter approves NC 

DOT’s plans if certain conditions are met. 
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2.0  Soil Assessment  - VCC and non-VCC Areas 
 

2.1  Arsenic, Lead, and pH Data 
 

Sample Collection 

H&H mobilized to the subject site on March 23, March 24 and May 5, 2009 to collect soil 

samples at various locations in the VCC area and non-VCC areas within the proposed NC DOT 

right of way work areas.  Soil samples were collected using a stainless steel hand auger or by 

direct push technology (DPT).  H&H contracted Subsurface Environmental Investigations (SEI) 

to advance soil borings using DPT.  No samples were collected by H&H outside of proposed NC 

DOT work areas.   

 

Soil sample locations are depicted on Figures 3 through 11.  Data summary tables are provided 

as Tables 1 though 6.  Soil boring logs are included in Appendix A.  Additional soil sampling 

was conducted by Arcadis in the VCC area in May 2009 as noted on select figures.  The draft 

Arcadis data summary tables and figure are provided in Appendix C.   

 

Soil samples were collected from VCC area and non-VCC areas within the proposed NC DOT 

right of way as follows: 

 

Parcel 8  

Soil borings 8-1 through 8-8, and 8-10 through 8-13 spaced approximately 100 ft apart were 

advanced in the proposed NC DOT work areas. Soil borings 8-1 through 8-7 were collected on 

the VCC area.  Because the NC DOT work area on Parcel 8 is a proposed fill area, soil samples 

were collected from a depth of 0 ft to 0.5 ft due to the likelihood for surface grubbing prior to the 

filling work.   

 

Soil borings BFW-1 through BFW-6 were advanced along the proposed bridge foundation wall 

within the VCC boundary located beneath the existing bridge along Highway 52 between the 

southern portions of Parcel 8 and Parcel 9.  Because soils will be disturbed at a depth of 

Bridge Foundation Wall  
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approximately 2 ft to 3 ft below existing grade during installation of the wall, soil samples were 

collected at 0.5 ft and 2 ft in borings BFW-1 through BFW-6.   

 

Parcel 8 and Parcel 9 Proposed Piping Area 

Soil borings 8-9 and 8-14 through 8-16 were advanced on  Parcel 8 along the proposed drainage 

pipe and existing drainage pipe located on the west side of Highway 52 on Parcel 8.  Soils will 

be disturbed near the surface at the inlet of the proposed piping; therefore, a soil sample was 

collected from 0 ft to 0.5 ft in boring 8-9.  Because proposed piping will be installed just below 

existing grade, soil samples were collected from 1 ft and 3 ft in borings 8-14 and 8-15.  

Additionally, because soils will be disturbed up to a depth of approximately 7 ft below existing 

grade during removal of the existing piping closer to Highway 52, soil samples were collected at 

2 ft and 7 ft in boring 8-16.   

 

Soil borings 9-1 and 9-2 were advanced on Parcel 9 along the proposed drainage area that is 

located on the east side of Highway 52 in the vicinity of the former locations of VCC and 

Carolina Ore.  Because proposed piping will be installed near and just below existing grade, soil 

samples were collected from 1 ft and 5 ft in borings 9-1 and 9-2.    

 

Parcel 10 

Soil borings 10-1 through 10-17 were advanced in the NC DOT target area on and near Parcel 10 

located east of the former Royster Clark facility.  Soil borings were spaced approximately 50 ft 

apart and staggered along the property line in the NC DOT target area.  Borings 10-1 through 10-

9 were advanced to the west of the Parcel 10 property line and borings 10-10 through 10-17 were 

advanced on the Waste Management property to the east of the Parcel 10 property line, all within 

the proposed DOT work area.   Because this is a proposed cut area, soil samples were collected 

from 1 ft and 5 ft below ground surface from each boring.  Boring 10-18 was advanced adjacent 

to the former Royster Clark industrial ponds.  Soil samples were collected from a depth of 1ft 

and 8 ft in this boring.   
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Background Metals (Parcel 11) 

To compare with other soil metal concentration data, five background soil borings, BGM-1 

through BGM-5 were collected from Parcel 11 to evaluate the presence of naturally occurring 

arsenic and lead in the area.  Soil samples were collected from 2 ft and 5 ft below ground surface 

from each boring.   

 

• four of the soil samples from background locations,  

Soil pH 

Because low soil pH values (between 3 and 4) have been detected by others near the former VCC 

site, select soil samples from the proposed DOT work areas were analyzed for pH. 

 

The soil pH was tested at the following locations: 

• four soil samples on Parcel 8 near the proposed location of the metal drainage pipe,  

• four soil samples on Parcel 9 near the proposed location of the metal drainage pipe,  

• four shallow samples from Parcel 8 in the potential fill area,  

• four shallow samples from the location of the proposed bridge foundation wall, and  

• four shallow samples from Parcel 10. 

 

Arcadis Soil Sampling 

On behalf of Exxon Mobil, Arcadis completed additional soil sampling in the VCC area in May 

2009.  Arcadis collected soil samples at depths ranging from 0 ft to 0.5 ft, 0.5 ft to 2 ft and 2 ft to 

4 ft from soil borings WS-SB-1 through WS-SB-24.  Because the proposed NC DOT work area 

is located near the northern portion of the VCC boundary, only data from soil samples WS-SB-1, 

WS-SB-2, WS-SB-10, WS-SB-11, WS-SB-12, WS-SB-20, and WS-SB-21 collected in this area 

are discussed in this report.  Additionally, because the VCC boundary is a proposed fill area and 

only surface soils will be disturbed during NC DOT work, only analytical data from the 0 ft to 

0.5 ft interval from Arcadis soil borings are discussed in this report. 

 

H&H soil samples were placed into laboratory supplied bottles upon collection, properly labeled, 

placed in a cooler with ice, and sent to Prism Laboratories (Prism), a North Carolina certified 

Soil Sample Handling Procedures 
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laboratory located in Charlotte, North Carolina under standard chain-of-custody protocol for 

laboratory analysis. Soil samples from each parcel, including background samples, were 

analyzed for total arsenic and lead by EPA Method 6010B.  Laboratory analytical data sheets for 

soil and ground water samples and chain-of-custody documentation for this site are provided in 

Appendix B. 

 

H&H Analytical Results - VCC Area 

Low concentrations of arsenic were detected in the VCC area ranging from 4.5 mg/kg to 9.5 

mg/kg on Parcel 8 and from 5.6 mg/kg to 29 mg/kg at the proposed Bridge Foundation Wall.  

Site-specific background arsenic levels ranged from 0.92 mg/kg to 3.3 mg/kg in the 10 

background samples collected. The detected target area arsenic concentrations are above the 

health-based SRG and background levels.  The concentration of arsenic detected in soil sample 

BFW-5-2 (27 mg/kg) is slightly above the DENR IHSB POGSRG (26.2 mg/kg) and the IHSB 

health-based SRG of 22 mg/kg.  The concentration of arsenic detected in soil sample BFW-5-0.5 

(29 mg/kg) is slightly above the POGSRG, health-based SRG, and the EPA screening level for 

industrial site use (27 mg/kg).  No other concentrations of arsenic were detected above screening 

levels in the VCC area. 

 

Low concentrations of lead were detected in the VCC area ranging from 16 mg/kg to 310 mg/kg 

on Parcel 8 and from 40 mg/kg to 250 mg/kg at the proposed Bridge Foundation Wall.  Site-

specific background lead levels ranged from 9.3 mg/kg to 30 mg/kg in the 10 background 

samples.  Although certain lead concentrations exceed background levels, no concentrations of 

lead are above the SRG (400 mg/kg) in the VCC area.  Only the concentration of lead detected 

sample 8-3-0.5 (310 mg/kg) is above the default IHSB POGSRG (270 mg/kg).  No other 

concentrations of lead were detected above the POGSRG.  In addition, no concentrations of lead 

were detected above the EPA screening level for industrial site use (895 mg/kg).  

 

The pH values in the VCC area ranged from 4.72 to 5.53 on Parcel 8 and from 7.13 to 7.85 at the 

proposed Bridge Foundation Wall.  These pH values are similar to or higher than site-specific 

background levels and do not appear to be of significant environmental concern. 
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Arcadis Analytical Results - VCC Area 

In recent Arcadis soil samples, concentrations of arsenic were detected in the VCC area ranging 

from 6.5 mg/kg to 9.22 mg/kg on Parcel 8 and a concentration of arsenic (6.18 mg/kg) was 

detected on Parcel 9.  These concentrations are above site-specific background levels.  No 

concentrations of arsenic were detected above the POGSRG, health-based SRG, or the EPA 

screening levels in surface soil samples collected within the NC DOT right of way in the VCC 

area.   

 

Within proposed NC DOT right of way work areas, lead was not detected in Arcadis surface soil 

samples above the health-based SRG, POGSRG, or EPA screening level.   

 

The pH values detected in Arcadis surface soil samples collected in the VCC area ranged from 

4.4 to 7.0. These pH values are similar to those detected in soil samples collected by H&H as 

described above.     

 

Concentrations of lead were detected above the health-based SRG and the POGSRG in non-VCC 

area soil samples 8-15-3 (970 mg/kg), 8-16-2 (1,500 mg/kg), 8-16-7 (1,100 mg/kg) and 9-1-5 

Analytical Results non-VCC Area 

Low level concentrations of arsenic were detected in the non-VCC areas as follows: 

4.7 mg/kg to 5 mg/kg – Parcel 8,  

4.5 mg/kg to 47 mg/kg – Parcel 8 Proposed Drainage Piping Area,  

4.5 mg/kg to 67 mg/kg – Parcel 9 Proposed Drainage Piping Area, and  

4.7 mg/kg to 27 mg/kg - Parcel 10.   

 

A few of these concentrations are above the health-based SRG.  Concentrations of arsenic above 

the health-based SRG and published POGSRG were detected in soil samples 8-15-3 (47 mg/kg), 

9-1-5 (67 mg/kg), and 10-15-5 (27 mg/kg), which were collected from Parcel 8 piping area, 

Parcel 9 piping area, and Parcel 10, respectively.  The concentrations of arsenic detected in 

samples 8-15-3 and 9-1-5 are also above the EPA screening level.  As mentioned above, 

background arsenic concentrations ranged from 0.92 mg/kg to 3.3 mg/kg. 
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(860 mg/kg), which were collected from the Parcel 8 and Parcel 9 proposed drainage piping area.  

The concentrations of lead detected in soil samples 8-15-3, 8-16-2, and 8-16-7 are also above the 

EPA screening level.  Otherwise, lead concentrations (up to 140 mg/kg) did not exceed target 

levels in the non-VCC areas, although certain concentrations were elevated above background 

levels.  As mentioned above, site-specific background lead concentrations ranged from 9.3 

mg/kg to 30 mg/kg. 

 

The pH values ranged from 4.03 to 7.43 in non-VCC areas, with most pH levels between 4 and 6.  

These pH values are similar to or higher than the pH values detected in the background samples and 

do not appear to be of significant environmental concern. 

 

2.2  TCLP RCRA Metals 

Arsenic and Lead Summary 

Based on soil analytical results, there are scattered low level arsenic impacts above screening 

levels in both the VCC and the non-VCC areas.  Lead impacted areas above screening levels are 

limited to the proposed drainage piping areas on Parcels 8 and 9 (which is the southside of the 

former Carolina Ore site) and a single location to the west of the proposed Southbound Detour 

Lane on Parcel 8.  Ten site-specific background samples were collected on Parcel 11 at a 

location away from the former fertilizer plants and Carolina Ore.   When the target data are 

compared to background metals concentrations, the arsenic and lead concentrations detected 

above screening levels (and other lead and arsenic concentrations below screening levels) exceed 

background levels.  Based on these data, the arsenic and lead detections do not appear to be 

naturally occurring.   

 

 

Although certain arsenic impacted soil concentrations are above the health-based SRG, the soils 

will not be hazardous waste if generated by applying the 20:1 rule, using total arsenic 

concentrations and the Toxicity Characteristic Leaching Procedure (TCLP) regulatory level for 

arsenic.  H&H compared the highest detection of arsenic (67 mg/kg) to the TCLP regulatory 

level (5.0 mg/L).  Based on the 20:1 rule, the detected total concentration of arsenic is less than 

100 mg/kg (20*5.0), and the soil is non-hazardous.  To confirm that arsenic impacted soils are 
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non-hazardous, eight of H&H collected soil samples with highest arsenic detections were 

analyzed for TCLP RCRA metals.     

 

Because concentrations of lead detected in soil samples from the non-VCC area samples 8-15-3 

(970 mg/kg), 8-16-2 (1,500 mg/kg), 8-16-7 (1,100 mg/kg), and 9-1-5 (860 mg/kg) are above 

DENR and/or EPA screening levels for lead and exceed the 20:1 rule concentration for lead of 

100 mg/kg (20*5.0), H&H collected soil samples to confirm that lead impacted soils are not 

hazardous using TCLP analysis based on composite samples.  H&H collected one composite soil 

sample on the west side of Highway 52 near soil borings 8-15 and 8-16 and one composite soil 

sample on the east side of Highway 52 near soil boring 9-1.  The composite sample on the west 

side of Highway 52 consisted of aliquots collected from the three soil borings at depths 1 ft and 3 

ft near boring 8-15, 2 ft and 7 ft near boring 8-16, and 2 ft and 7 ft from a soil boring advanced 

closer to Highway 52.   The composite sample on the east side of Highway 52 consisted of 

aliquots collected at depths of 1 ft and 5 ft near boring 9-1 and 1 ft and 5 ft from a soil boring 

advanced closer to Highway 52.  Composite sample locations are shown on Figures 3 and 6. 

 

At each of the composite sample locations, aliquots of soil were collected utilizing a stainless 

steel hand auger.  The hand auger was decontaminated between each sampling point.  Equal 

amounts of each of the aliquots were placed in a Pyrex bowl and mixed with a nitrile gloved 

hand until homogenized.  The Pyrex bowl was decontaminated between each composite sample. 

 

After the samples were homogenized at each composite sample location, a composite sample 

was placed in laboratory supplied containers and transferred to Prism using standard chain-of-

custody procedures.  The two composite soil samples were analyzed for TCLP RCRA metals.  

 

No Arcadis soil samples collected within the NC DOT right of way in the VCC area were 

analyzed for TCLP RCRA metals.  

 

TCLP RCRA metals were not detected above RCRA characteristic levels in VCC and non-VCC 

areas based on the eight grab sample and two composite samples (Table 6).  Arsenic was not 

TCLP Analytical Results  
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detected in the leachate of any of the samples with a reporting limit of 50 µg/l.  Lead was detected at 

low levels in five of the samples analyzed for TCLP metals as described below. 

 

Concentrations of TCLP lead were detected in soil samples 8-3-0.5 (0.11 mg/L), 8-15-3 (0.26 

mg/L), 9-1-5 (0.16 mg/L) which were collected from Parcel 8, Parcel 8 piping area, and Parcel 9 

piping area, respectively.  Concentrations of TCLP lead were also detected in composite sample 

Comp-1 (0.027J mg/L) collected near the proposed piping area on Parcel 8 and composite sample 

Comp-2 (0.0071J mg/L) collected near the proposed piping on Parcel 9. 

 

POGSRG Discussion 

As noted above, arsenic was not detected in TCLP leachate in the ten samples analyzed.  These ten 

samples contained the highest total arsenic concentrations.  Therefore, arsenic in proposed DOT 

work areas does not appear to be a threat to ground water. 

 

Lead concentrations were detected above the POGSRG in five samples, and there are low level 

TCLP lead detections.  H&H evaluated the potential for the detected lead leachate concentrations to 

impact ground water.  The highest detected TCLP lead concentration (0.26 mg/l) exceeds the 2L 

ground water standard of 0.015 mg/l.  If the low lead leachate concentrations were to reach the 

water table, it would be further diluted in ground water.  This effect is described in EPA’s 1996 Soil 

Screening Guidance and is the basis for using the dilution-attenuation factor.  After applying a 

default ground water dilution-attenuation factor of 20, the resulting potential lead concentration in 

ground water (0.013 mg/l) is lower than the ground water standard.  Based on these considerations, 

the lead impacts in proposed DOT work areas do not appear to be a threat to ground water.  In 

addition, with the exception of the soil detected at 8-3-0.5 which only contained 310 mg/kg lead and 

for which lead was not detected in the TCLP leachate, DOT is planning to remove excavated soil 

where lead is present above the POGSRG and dispose of these soils off-site at a permitted facility.  

The impacted soils to be disposed off-site are located along proposed drainage piping on the south 

side of the former Carolina Ore site. 
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2.3  Evaluation of Results and DOT Road Plans 
 

DOT is planning cut and fill operations and drainage piping work for proposed road improvements 

on Highway 52.  Based on soil analytical results, there are scattered concentrations of arsenic above 

the health-based SRG present in proposed DOT work areas.  Data indicate that the soils to be 

disturbed in proposed NC DOT work areas are not characteristically hazardous waste and do not 

pose a significant threat to ground water.  Concentrations of arsenic above the health-based SRG 

and EPA industrial screening level are limited to a small area near the bridge foundation wall, a 

sample on Parcel 10, and along the proposed drainage piping on the south side of the former 

Carolina Ore site.  Lead impacts above the IHSB health-based SRG and EPA’s industrial screening 

level are limited to the area along the proposed drainage piping on the south side of the former 

Carolina Ore site.  As mentioned above, soils excavated by DOT work for this proposed drainage 

piping will be disposed off-site at a permitted facility.   

 

With the exception of the above-mentioned soil along the proposed drainage piping which will be 

disposed off-site, NC DOT is seeking approval from both EPA and DENR IHSB to allow impacted 

soil that is disturbed for road work to be utilized as beneficial fill soil in the nearby proposed 

Southbound Detour Lane and the proposed northbound and southbound travel lanes, which are 

within the proposed NC DOT right of way.  NC DOT would like to place impacted soil under the 

Southbound Detour Lane and the proposed northbound and southbound travel lanes road beds and 

road banks.  Although these soils will not be placed under asphalt in perpetuity because the detour 

lane is temporary, NC DOT is proposing to place at least 2 ft of clean fill on the impacted soil road 

fill areas.  In the event that DOT removes the asphalt from the detour lane, the road bed will still be 

left in place.  In addition, the proposed soil placement areas  will be located in a controlled access 

area (fenced area), which will prevent public access to the impacted soils.   

 

If impacted soils above the IHSB health-based SRG or EPA industrial screening levels will be re-

used as fill for this project, NC DOT will place a land use restriction on the DOT right of way in this 

area to allow the beneficial reuse of the impacted soil.  Alternatively, DOT reserves the right to 

remove soil impacted above the health-based SRG or EPA industrial screening levels from the site 

for disposal at an off-site permitted facility to avoid the land use restriction. 
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Most of the impacted soil to be cut during proposed DOT road work will be removed from the 

area of Parcel 10 (former Royster Clark), although surface grubbing may also generate impacted 

soil.  A sketch showing the overall cut and fill placement areas is provided as Figure 12. 

 

NC DOT understands that deeper soils that may be impacted by arsenic and/or lead may be close 

to the surface following soil cuts near Parcel 10.  DOT will sample the soil surface near Parcel 

10 after the cut is made to determine if arsenic or lead impacts remain above IHSB health-based 

SRGs.  If soil impacts are found on the new soil surface above these SRGs, DOT will cut an 

additional 2 ft of impacted soil for placement under at least 2 ft of clean fill in road beds or road 

banks. 

 

2.4  Other  Considerations 
 

Health and Safety 

NC DOT is aware of arsenic and lead impacted soils in the proposed work areas which could 

pose a health and safety concern to construction workers.  NC DOT will require that their 

contractors prepare a site-specific health and safety plan to use during road improvement 

activities in this area. 

 

Slag and Magenta Colored Soil 

NC DOT will make their contractors aware of the potential presence of metal slag and magenta 

colored soil.  If suspected metal slag or magenta colored soils are encountered during grading or 

other construction activities, NC DOT will notified by the contractor and these materials will be 

properly managed and disposed at a permitted off-site facility, as approriate. 

 

Seven monitoring wells were identified within the DOT work areas during H&H field activities.  

Because cut and fill activities will be conducted in these areas, the wells should be properly 

abandoned prior to DOT road improvements.  These wells will be abandoned by NCDOT  and 

any well that was present in newly acquired right of way will be reinstalled by NCDOT at a later 

Monitoring Wells 
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date.  Monitoring well locations are shown on Figure 2.  H&H also located the monitoring wells 

using GPS.  The GPS coordinates are as follows: 

 

     Latitude      Longitude 

MW-23  36.12878083330    80.23508361110 

MW-31  36.12870083330    80.23502277780 

MW-4   36.13070683330    80.23720383330 

MW-5   36.13028933330    80.23661283330 

MW-9   36.12993733330    80.23624466670 

MW-8   36.13167333330    80.23754383330 

MW-A   36.12965766670    80.23469566670 

 

Carolina Ore Ruins 

H&H observed metal slag near the Carolina Ore ruins.  The metal slag was observed near 

concrete foundations.  In addition, it was reported that magenta-colored impacted may be present 

near the ruins.  NC DOT plans include a right of way fence line which crosses these ruins.  DOT 

may remove portions of the concrete foundations to install the fence.  However, DOT will direct 

its contractors to avoid disturbing surface soil and slag in this area. 
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3.0  Petroleum Impacted Soil Assessment - Parcel 11 
 
Parcel 11 

Soil borings 11-1 through 11-3 and 11-9 were advanced in the DOT target area on Parcel 11 near 

a suspected surface release area from diesel above-ground tanks that was identified by H&H 

during our site visit.   Soil borings 11-4 through 11-7 (advanced on Parcel 11) and 11-8 

(advanced on Parcel 9) were advanced near the DOT proposed piping area where a surface 

release of diesel fuel occurred in August 2006.  Because soil samples were collected to 

investigate surface releases and the DOT work area on Parcel 11 is a proposed cut area near the 

suspected surface release identified by H&H transitioning to a fill area near the proposed piping 

area, soil samples were collected from a depth of 0 ft to 4 ft.  Soil sample locations are shown on 

Figure 13.  Soil boring logs are included in Appendix A. 

 

To facilitate the selection of soil samples for laboratory analysis from these borings, soil was 

screened continuously for the presence of volatile organic compounds (VOCs) with a photo 

ionization detector (PID).  Additionally, H&H observed the soil for visual and olfactory 

indications of petroleum impacts.  In general, a soil sample from each boring that exhibited the 

highest reading on the PID was selected for laboratory analysis.   

 

Soil samples were placed into laboratory supplied bottles upon collection, properly labeled, 

placed in a cooler with ice, and sent to Prism under standard chain-of-custody protocol for 

laboratory analysis.  Soil samples were analyzed for total petroleum hydrocarbons (TPH) using 

EPA Method 8015B for gasoline range organics (GRO) and diesel range organics (DRO). 

Laboratory analytical data sheets for soil samples and chain-of-custody documentation for this 

site are provided in Appendix B. 

 

A concentration of TPH GRO (11 mg/kg) detected in soil sample 11-3-3 exceeds the NC DENR 

Action Level of 10 mg/kg.  No other concentrations TPH DRO of TPH GRO were detected in soil 

samples collected from Parcel 11 above the NC DENR Action Level of 10 mg/kg.  TPH DRO and 

GRO analytical results are presented in Table 7. 

Analytical Results 
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Based on laboratory analytical results, TPH-GRO concentrations are present on Parcel 11 near the 

suspected surface release identified by H&H (near boring 11-3-3).   Based on PID readings and 

analytical results, H&H estimates that there are up to a total of 150 cubic yards (225 tons) of 

petroleum impacted soil between the surface and 4 ft near boring 11-3-3.  DOT plans indicate a 

proposed cut transitioning to fill in the area of impacted soil; therefore, it is likely the impacted soils 

will be disturbed.  Petroleum impacted soil that is removed will be properly managed and disposed 

at a permitted facility, unless written permission is obtained from the DENR UST Section to re-use 

this soil on-site. 
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4.0  Conclusions  
 

H&H has completed additional assessment activities in proposed NC DOT right of ways on Parcel 8 

to Parcel 11. Soil analytical results indicate there are scattered concentrations of arsenic above EPA 

and DENR screening levels and concentrations of lead above screening levels along proposed 

drainage piping on the south side of the former Carolina Ore site within proposed DOT work areas.  

TCLP analytical results confirm that these soils are not characteristically hazardous wastes and are 

not a significant threat to ground water.  Impacted soil generated by excavation activities for the 

proposed drainage piping on the south side of the former Carolina Ore site will be removed and 

disposed off-site at a permitted facility. 

 

With the exception of the above-mentioned soil along the proposed drainage piping which will 

be disposed off-site, NC DOT is seeking approval from both EPA and DENR to allow impacted 

soil that is disturbed for road work to be utilized as beneficial fill soil in the nearby proposed 

Southbound Detour Lane and the proposed northbound and southbound travel lanes, which are  

within the proposed NC DOT right of way.  DENR’s recent IHSB letter approves NC DOT’s 

plans if certain conditions are met.  NC DOT would like to place impacted soil under the 

Southbound Detour Lane and the proposed northbound and southbound travel lanes road beds 

and road banks.  Although these soils will not be placed under asphalt in perpetuity because the 

detour lane is temporary, NC DOT is proposing to place at least 2 ft of clean fill on the impacted 

soil road fill areas.  In the event that DOT removes the asphalt from the detour lane, the road bed 

will still be left in place.  In addition, the proposed fill areas  will be located in a controlled 

access area (fenced area), which will prevent public access to the impacted soils.   

 
If impacted soils above the IHSB health-based SRG or EPA industrial screening levels will be re-

used as fill for this project, NC DOT will place a land use restriction on the DOT right of way in this 

area to allow the beneficial reuse of the impacted soil.  Alternatively, DOT reserves the right to 

remove soil impacted above the health-based SRG or EPA industrial screening levels from the site 

for disposal at an off-site permitted facility to avoid the land use restriction. 

 
Analytical results of soil samples collected by H&H indicate TPH-GRO concentrations are present 

on Parcel 11 near the suspected surface release identified by H&H.  H&H estimates that there are up 
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to a total of 150 cubic yards (225 tons) of petroleum impacted soil between the surface and 4 ft near 

boring 11-3-3.  DOT plans indicate a proposed cut transitioning to fill in the area of impacted soil; 

therefore, it is likely the impacted soils will be disturbed.  Petroleum impacted soil that is removed 

will be properly managed and disposed at a permitted facility, unless written permission is obtained 

from the DENR UST Section to re-use this soil on-site. 

 

 





Sample ID 8-1-0.5 8-2-0.5 8-3-0.5 8-4-0.5 8-5-0.5 8-6-0.5 8-7-0.5 8-8-0.5 8-10-0.5 8-11-0.5 8-12-0.5 8-13-0.5
Depth (feet) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Date 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009
Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Metals (6010B) 
Arsenic 4.5 9.5 8.8 8.3 4.8 5.2 4.3 4.7 5.0 3.0 1.2 <0.69 22 26.2 27
Lead 23 120 310 52 16 20 37 33 61 53 29 20 400 270 895

pH Value (9045C)
pH NA NA 5.53 NA 4.72 NA 4.81 NA NA 6.57 NA NA NS NS NS

Notes:
1. NC DENR Inactive Hazardous Sites Branch Soil Remediation Goals (SRGs) - October 2008; except higher arsenic level provided by DENR toxicologist because only one carcinogenic compound suspected at this site.
2. NC DENR Inactive Hazardous Sites Branch Protection of Groundwater (POG) Soil Remediation Goals - October 2008
3. EPA Screening Level for Industrial Site Use Developed for VCC Program
EPA Method number follows parameter in parenthesis
Bold indicates concentration exceeds SRG
NA = Not Analyzed; NS = Not Specified
VCC = Former Virginia Carolina Chemical Company Boundary

Inactive 
Hazardous 
Sites SRG 1

Table 1 
Soil Analytical Detections  

WBS Element 34871.1.1 (Parcel # 8)
Winston-Salem, North Carolina

Inactive 
Hazardous 

Sites POG 2

H&H Job No.ROW-204

EPA 
Screening 

Level 3

VCC Area Non-VCC Area
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Table 2
Soil Analytical Detections 

WBS Element 34871.1.1 (Bridge Foundation Wall)
Winston-Salem, North Carolina

H&H Job No.ROW-204

Sample ID BFW-1-0.5 BFW-1-2 BFW-2-0.5 BFW-2-2 BFW-3-0.5 BFW-3-2 BFW-4-0.5 BFW-4-2 BFW-5-0.5 BFW-5-2 BFW-6-0.5 BFW-6-2
Depth (feet) 0.5 2 0.5 2 0.5 2 0.5 2 0.5 2 0.5 2
Date 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009
Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Metals (6010B) 
Arsenic 7.4 6.6 11 6.2 6.1 7.9 5.6 12 29 27 8.1 6.8 22 26.2 27

Lead 87 170 70 45 74 40 120 76 250 170 89 160 400 270 895

pH Value (9045C)
pH 7.60 NA NA NA 7.13 NA 7.78 NA NA NA 7.85 NA NS NS NS

Notes:
1. NC DENR Inactive Hazardous Sites Branch Soil Remediation Goals (SRGs) - October 2008; except higher arsenic level provided by DENR toxicologist because only one carcinogenic compound suspected at this site.
2. NC DENR Inactive Hazardous Sites Branch Protection of Groundwater (POG) Soil Remediation Goals - October 2008
3. EPA Screening Level for Industrial Site Use Developed for VCC Program
EPA Method number follows parameter in parenthesis
Bold indicates concentration exceeds SRG
NS = Not Specified; NA = Not Analyzed
VCC = Former Virginia Carolina Chemical Company Boundary

VCC Area

Inactive 
Hazardous 
Sites SRG 1

EPA 
Screening 

Level 3

Inactive 
Hazardous 

Sites POG 2
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Table 3
Soil Analytical Detections 

WBS Element 34871.1.1 (Parcel # 8 and 9 - Proposed Piping Area)
Winston-Salem, North Carolina

H&H Job No.ROW-204

Sample ID 8-9-0.5 8-14-1 8-14-3 8-15-1 8-15-3 8-16-2 8-16-7 9-1-1 9-1-5 9-2-1 9-2-5
Depth (feet) 0.5 1 3 1 3 2 7 1 5 1 5
Date 3/23/2009 3/23/2009 3/23/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009
Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Metals (6010B) 
Arsenic 1.5 1.2 4.5 <0.61 47 7.6 8.6 6.5 67 4.6 4.5 22 26.2 27
Lead 50 23 62 13 970 1,500 1,100 100 860 30 86 400 270 895

pH Value (9045C)
pH NA 5.27 4.82 5.67 6.82 NA NA 4.77 7.43 4.92 4.58 NS NS NS

Notes:
1. NC DENR Inactive Hazardous Sites Branch Soil Remediation Goals (SRGs) - October 2008; except higher arsenic level provided by DENR toxicologist because only one carcinogenic compound suspected at this site.
2. NC DENR Inactive Hazardous Sites Branch Protection of Groundwater (POG) Soil Remediation Goals - October 2008
3. EPA Screening Level for Industrial Site Use Developed for VCC Program
EPA Method number follows parameter in parenthesis
Bold indicates concentration exceeds SRG

VCC = Former Virginia Carolina Chemical Company Boundary

Inactive 
Hazardous 
Sites SRG 1

NS = Not Specified; NA = Not Analyzed;

Inactive 
Hazardous 

Sites POG 2

EPA 
Screening 

Level 3

Non-VCC Area
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Table 4 (Page 1 of 2)
Soil Analytical Detections 

WBS Element 34871.1.1 (Parcel #10)
Winston-Salem, North Carolina

H&H Job No.ROW-204

Sample ID 10-1-1 10-1-5 10-2-1 10-2-5 10-3-1 10-3-5 10-4-1 10-4-5 10-5-1 10-5-5 10-6-1 10-6-5 10-7-1 10-7-5 10-8-1 10-8-5 10-9-1 10-9-5

Depth (feet) 1 5 1 5 1 5 1 5 1 5 1 5 1 5 1 5 1 5

Date 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009
Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Metals (6010B) 
Arsenic 5.4 4.9 7.7 5.6 12 9.6 16 4.9 11 5.9 11 18 <0.57 <0.56 0.70 <0.60 12 9.2 22 26.2 27

Lead 53 23 87 17 140 9.2 33 26 78 35 63 26 7.5 6.7 8.1 12 48 43 400 270 895

pH Value (9045C)
pH NA NA 4.39 NA NA NA NA NA NA NA 4.81 NA NA NA NA NA NA NA NS NS NS

Notes:
1. NC DENR Inactive Hazardous Sites Branch Soil Remediation Goals (SRGs) - October 2008; except higher arsenic level provided by DENR toxicologist because only one carcinogenic compound suspected at this site.
2. NC DENR Inactive Hazardous Sites Branch Protection of Groundwater (POG) Soil Remediation Goals - October 2008
3. EPA Screening Level for Industrial Site Use Developed for VCC Program
EPA Method number follows parameter in parenthesis
Bold indicates concentration exceeds SRG
NS = Not Specified; NA = Not Analyzed; 
VCC = Former Virginia Carolina Chemical Company Boundary

EPA 
Screening 

Level 3

Non-VCC Area

Inactive 
Hazardous 
Sites SRG 1

Inactive 
Hazardous 

Sites POG 2
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Table 4 (Page 2 of 2)
Soil Analytical Detections 

WBS Element 34871.1.1 (Parcel #10)
Winston-Salem, North Carolina

H&H Job No.ROW-204

Sample ID 10-10-1 10-10-5 10-11-1 10-11-5 10-12-1 10-12-5 10-13-1 10-13-5 10-14-1 10-14-5 10-15-1 10-15-5 10-16-1 10-16-5 10-17-1 10-17-5 10-18-1 10-18-8

Depth (feet) 1 5 1 5 1 5 1 5 1 5 1 5 1 5 1 5 1 8

Date 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/24/2009 3/24/2009
Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Metals (6010B) 
Arsenic 4.7 6.5 11 13 9.7 1.0 5.4 9.8 13 19 16 27 4.7 6.5 2.1 5.0 2.4 <0.55 22 26.2 27

Lead 57 19 24 62 46 27 18 15 66 67 26 57 22 28 9.3 15 17 6.7 400 270 895

pH Value (9045C)
pH NA NA NA NA NA NA 4.59 NA NA NA NA NA 4.03 NA NA NA NA NA NS NS NS

Notes:
1. NC DENR Inactive Hazardous Sites Branch Soil Remediation Goals (SRGs) - October 2008; except higher arsenic level provided by DENR toxicologist because only one carcinogenic compound suspected at this site.
2. NC DENR Inactive Hazardous Sites Branch Protection of Groundwater (POG) Soil Remediation Goals - October 2008
3. EPA Screening Level for Industrial Site Use Developed for VCC Program
EPA Method number follows parameter in parenthesis
Bold indicates concentration exceeds SRG
NS = Not Specified; NA = Not Analyzed; 
VCC = Former Virginia Carolina Chemical  Boundary

Inactive 
Hazardous 

Sites POG 2

EPA 
Screening 

Level 3

Non VCC Area

Inactive 
Hazardous 
Sites SRG 1
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Table 5
Soil Analytical Detections 

WBS Element 34871.1.1 (Background Metals)
Winston-Salem, North Carolina

H&H Job No.ROW-204

Sample ID BGM-1-2 BGM-1-5 BGM-2-2 BGM-2-5 BGM-3-2 BGM-3-5 BGM-4-2 BGM-4-5 BGM-5-2 BGM-5-5
Depth (feet) 2 5 2 5 2 5 2 5 2 5
Date 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009
Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Metals (6010B) 
Arsenic 1.8 0.92 1.8 1.6 3.3 1.7 1.8 1.7 2.2 1.5 0.92 to 3.3
Lead 9.3 18 15 27 21 25 16 18 19 30  9.3 to 30

pH Value (9045C)
pH 4.30 NA 4.48 NA NA NA 4.57 NA 4.51 NA 4.3 to 4.57

Notes:
EPA Method number follows parameter in parenthesis
NA = Not Analyzed
VCC = Former Virginia Carolina Chemical Company Boundary

Range

Non-VCC Area
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Table 6
Soil TCLP Analytical Detections 

WBS Element 34871.1.1 
Winston-Salem, North Carolina

H&H Job No.ROW-204

Sample ID BFW-5-0.5 BFW-5-2 8-2-0.5 8-3-0.5 8-4-0.5 8-15-3 9-1-5 10-15-5 Comp-1 Comp-2
Depth (feet) 0.5 2 0.5 0.5 0.5 3 5 5 (1) (2)
Date 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/24/2009 3/23/2009 5/5/2009 5/5/2009
Units (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

TCLP Metals (6010B)
Arsenic <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 5
Barium <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 0.51 J 0.83 J 100
Cadmium <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 0.002 J 0.0035 J 1
Chromium <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 0.0008 J 0.0046 J 5
Lead <0.05 <0.05 <0.05 0.11 <0.05 0.26 0.16 <0.05 0.027 J 0.0071 J 5

TCLP Mercury (7470A)
Mercury <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.00003 J 0.00002 J 0.2

Notes:
(1) Comp-1 - includes aliquot soil samples collected near sample locations 8-15 and 8-16.
(2) Comp-2 - includes aliquot soil samples collected near sample locations 9-1 and 9-2.
EPA Method number follows parameter in parenthesis
NA = Not Analyzed
VCC = Former Virginia Carolina Chemical Company Boundary
J = estimated value

RCRA 
Characteristic 

Level

VCC Area Non-VCC Area
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Table 7
Soil Analytical Detections 

WBS Element 34871.1.1 (Parcel #11)
Winston-Salem, North Carolina

H&H Job No.ROW-204

Sample ID 11-1-3 11-2-3 11-3-3 11-4-3 11-5-3 11-6-1 11-7-1 11-8-1 11-9-1
Depth (feet) 3 3 3 3 3 1 1 1 1
Date 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/23/2009 3/24/2009 3/24/2009 3/24/2009 3/23/2009
Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

TPH (G8015B)
DRO <8.5 <8.5 <8.8 <8.8 <8.5 <8.7 <8.2 <9.0 <8.3 40
GRO <6.1 <6.1 11 <6.3 <6.1 <6.2 <5.8 <6.5 <5.9 10

Notes:
EPA Method number follows parameter in parenthesis
Bold indicates concentration exceeds NCDENR Action Level
TPH = Total Petroleum Hydrocarbons; DRO = Diesel Range Organics; GRO = Gasoline Range Organics
GRO was prepared using EPA Method 5035
VCC = Former Virginia Carolina Chemical Company Boundary

Non-VCC Area

NCDENR 
Action Level
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