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1.0 Introduction and Background 

 

On behalf of the North Carolina Department of Environment and Natural Resources (DENR) 

Dry-Cleaning Solvent Cleanup Act (DSCA) Program, Hart & Hickman, PC (H&H) is submitting 

this Interim Action Completion Report to document soil excavation activities conducted at the 

Stadium Cleaners site (DSCA ID No. 74-0008) located at 205 East Tenth Street in Greenville, 

Pitt County, North Carolina.  A site location map is included as Figure 1.   

 

The site property is currently owned by East Carolina University (ECU).  Dry-cleaning 

operations were previously conducted on the site property using the dry-cleaning solvent 

tetrachloroethylene (PCE).  The dry-cleaning facility building was demolished in May 2013.  

Asphalt paving and the former dry-cleaning facility building’s concrete pad were in place at the 

site prior to the start of the excavation activities.  ECU plans to utilize the property as green 

space in the near term with long-term plans to construct student housing. 

 

PCE and its degradation compounds (e.g., trichloroethylene and cis-1,2-dichloroethylene) have 

been detected in soil and groundwater at the site as a result of historical releases from dry-

cleaning operations.  Previous assessment activities identified PCE in site soil at concentrations 

up to 47.5 mg/kg.  Because of the site redevelopment activities, the DSCA Program decided to 

perform an interim action to address source area soil impacts.   

 

To evaluate a clean-up goal for on-site soil impacts, H&H used the Groundwater Services, Inc. 

(GSI) RBCA Tool Kit for Chemical Releases model.  The primary exposure pathway of concern 

is future residential indoor inhalation.  H&H modeled this pathway as soil leaching to 

groundwater with 0 ft to the point of exposure and set the groundwater target level as the vapor 

intrusion, residential, groundwater to indoor air screening level (11.6 µg/L for PCE).  For the 

model inputs, H&H used site-specific data for the soil source zone dimensions, the infiltration 

rate (45% of annual rainfall), and the pH.  The remaining model inputs were all default values.  

The GSI model calculated a site-specific target level (SSTL) for soil of 0.035 mg/kg.  A copy of 

the model documentation is provided in Appendix A.   
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Interim action activities were conducted at the site in May and June 2013 to remove unsaturated 

zone soil (0 to 8 ft below ground surface – bgs) impacted with concentrations of PCE above the 

calculated SSTL of 0.035 mg/kg.  The interim action activities consisted of:   

 

• Removal and disposal of the portion of concrete underlying the former dry-cleaning 

operations area  

• Excavation of PCE-impacted unsaturated zone soil  

• Collection of confirmation samples from the base and sidewalls of the excavation area 

• Placement of excavated soil in roll-off boxes 

• “Contained-out” characterization sampling of the roll-off boxes 

• Disposal of the excavated soil 

• Backfilling and site restoration 

 

This report documents the interim action activities and provides records related to remediation 

waste management and analytical results.   
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2.0 Interim Action Activities 

 

The selected interim action approach to address source area PCE soil impacts at the Stadium 

Cleaners site was soil excavation.  The interim action plan was based on soil analytical data from 

previous assessment work shown in Figures 2A and 2B.  Prior to implementation, concrete pre-

characterization samples were collected in December 2012.  Excavation, waste disposal, and site 

restoration were completed in May and June 2013.  The following sections further describe the 

interim action activities. 

 

2.1 Concrete Characterization and Removal 

 

Due to historical dry-cleaning activities, the concrete floor slab beneath the former dry-cleaning 

operations area had the potential to be impacted with PCE.  To allow for quick removal and 

disposal of the concrete during the interim action field work, H&H pre-characterized the 

concrete and obtained pre-approval for disposal of the concrete.   

 

On December 13, 2012, H&H collected four samples of the concrete from the dry-cleaning 

operations area (SB-9 concrete through SB-12 concrete).  The sample locations correspond to 

soil samples SB-9 through SB-12 shown on Figures 2A and 2B.  The samples were placed in 

laboratory-supplied containers, placed on ice in an insulated cooler, and submitted under chain-

of-custody (COC) to Test America of Nashville, Tennessee for analysis of volatile organic 

compounds (VOCs) by EPA Method 8260B.   

 

Low levels of PCE were detected in three of the four concrete samples at concentrations ranging 

from 0.00632 to 0.0155 mg/kg.  Low concentrations of acetone, toluene, and 1,2-dichloroethane 

were also detected in the samples.  The sample results are summarized in Table 1, and the 

analytical laboratory report is provided in Appendix B. 

 

On April 30, 2013, H&H provided the concrete sample results to Ms. Robin Proctor with the 

DENR Hazardous Waste Section.  Ms. Proctor approved disposal of the concrete in a Subtitle D 

landfill via e-mail on May 7, 2013.   
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The concrete was excavated from the site in May 2013.  The majority of the concrete was loaded 

into three dump trucks on May 20 and 21, 2013 and transported directly to East Carolina 

Environmental landfill in Aulander, NC for disposal.  Additional concrete was placed in a roll-

off container, which was transported to East Carolina Environmental landfill on June 4, 2013.  A 

total of 49.31 tons of concrete was removed and disposed off-site.  The waste manifests and 

weight tickets are provided in Appendix C. 

 

2.2 Soil Excavation 

 

Soil with PCE concentrations greater than the calculated SSTL of 0.035 mg/kg was targeted for 

excavation.  The lateral extents of the excavation area are shown in Figure 3.  Prior to 

commencing excavation activities, H&H notified the North Carolina One-Call Center and 

retained a private utility locator to mark subsurface utility lines in the vicinity of the planned 

excavation area.   

 

H&H contracted EVO Corporation of Winston-Salem, NC (EVO) to perform the soil excavation, 

backfill, and off-site disposal activities.  Soil excavation was conducted using a track hoe and 

back hoe to excavate soils and transport the soils into roll-off containers.  In accordance with the 

DENR Hazardous Waste Section (HWS) “Contained-In” Policy for Soil Contaminated with 

Listed Hazardous Waste (Contained-In Policy), soil in each of the roll-off containers was 

sampled to determine the proper off-site management option for the soil.  Excavation soil 

management and off-site disposal activities are detailed in Section 2.3.   

 

Photographs taken during the excavation activities are included in Appendix D.   

 

2.3 Excavation Confirmation Sampling 

 

Sidewall and base samples were collected from the excavation to document VOC concentrations 

remaining in place and confirm that soils impacted at concentrations exceeding the SSTL had 
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been removed.  The excavation confirmation sampling procedures and results are discussed 

below. 

 

2.2.1  Sampling Procedures 

 

H&H collected at least one confirmation sample from each sidewall of the excavation and 

multiple samples from sidewalls that exceeded approximately 20 ft in length.  Sidewall samples 

SW-1 through SW-12 were collected at a depth of 4 ft bgs.  H&H also collected five base 

samples.  Base samples BS-1, BS-2, and BS-5 were collected at 4 ft bgs and base samples BS-3 

and BS-4 were collected at 8 ft bgs.  H&H screened the sidewalls and base of the excavation for 

VOC concentrations using a photoionization detector (PID), and no elevated PID readings were 

detected. 

 

Prior to collecting a confirmation sample for laboratory analysis, H&H personnel scraped 

approximately three inches of soil away from the face of the sidewall in the sample location.  A 

soil sample was then collected from the newly-exposed soil, placed directly into a laboratory-

supplied sample container, and submitted to Con-Test Analytical Laboratory (Con-Test), a North 

Carolina-certified laboratory, for analysis of VOCs by EPA Method 8260. 

 

2.2.2  Sampling Results 

 

The analytical results for the excavation sidewall samples and base samples were compared to 

the SSTL to confirm that PCE-impacted soil was adequately removed by the excavation 

activities.  There were no analytes detected above the SSTL in any of the sidewall or base 

samples.  Detectable concentrations of PCE, below the SSTL, were detected in four of the twelve 

sidewall samples and one of the five base samples at concentrations ranging from 0.0017 to 

0.0034 mg/kg.  Methylene chloride, a likely laboratory contaminant, was detected in four of the 

twelve sidewall samples and three of the five base samples at concentrations below the DSCA 

Tier 1 risk-based screening level (RBSL) of 0.060 mg/Kg.  The excavation sidewall and base 

sample analytical results are summarized in Table 2, and the sample locations are shown in 

Figure 3.  Laboratory analytical reports are included in Appendix B.   
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2.3 Excavation Soil Management and Off-Site Disposal 

 

Excavated soils were placed into roll-off boxes that were staged on the adjacent property, and 

samples were collected from each roll-off for waste characterization purposes in accordance with 

DENR’s Contained-In Policy.  Two samples were collected from each roll-off box and analyzed 

by Con-Test for total VOCs by EPA Method 8260.  The analytical results for the roll-off samples 

indicated concentrations below the NC “Contained-Out” levels for disposal in a municipal solid 

waste landfill (MSWLF).  The laboratory analytical reports for the roll-off samples are included 

in Appendix B.  The roll-off sample analytical results are summarized in Table 3. 

 

Based on the sampling results, the excavated soil was managed as non-hazardous waste.  The 

roll-off boxes were transported from the site to East Carolina Environmental landfill located in 

Aulander, NC for disposal.  A total of 363.60 tons of non-hazardous waste was transported to the 

facility.  The non-hazardous waste disposal manifests are included in Appendix C. 

 

2.4 Excavation Backfilling and Site Restoration 

 

Following completion of the excavation activities and sidewall confirmation sampling, the 

excavated area was backfilled with imported soil.  Prior to backfilling, H&H collected one 

sample of the backfill material (BF-1).  The sample was submitted to Con-Test for analysis of 

VOCs by EPA Method 8260.  There were no dry-cleaning related constituents detected in the 

backfill sample.  There was an estimated (J flagged) concentration of methylene chloride (0.019 

mg/Kg) detected in the sample.  Methylene chloride is a common laboratory contaminant.  The 

laboratory analytical report is included in Appendix B. 

 

The backfill soil was placed in the excavation and compacted using excavation and transport 

equipment in approximate 1-ft lifts.  Photographs of the backfilling activities are included in 

Appendix D.   

 



 

7 
 
S:\AAA-Master Projects\DSCA - DS0\DS0-71 Stadium Cleaners\Reports\Excavation Report\DC740008_20130829_InterimActionRpt.doc   

3.0 Summary  

 

An interim action was conducted at Stadium Cleaners (DSCA ID No. 74-0008) to remove 

unsaturated zone soil impacted with PCE at concentrations above the calculated SSTL of 0.035 

mg/kg.  Interim action soil excavation and backfill/site restoration activities were conducted at 

the site between May 20, 2013 and May 31, 2013.  Removal of the roll-off boxes from the site 

was completed on June 3, 2013.  The following is a summary of the interim action activities: 

 

• A total of 49.31 tons of PCE-impacted concrete and 363.60 tons of PCE-impacted soil 

were removed and disposed of off-site.  Excavation sidewall and base sample results 

confirm that soils with PCE concentrations above the SSTL were successfully removed 

from the site.  

 

• Excavated soils were managed in accordance with DENR’s Contained-In Policy.  

Analytical results of soil samples collected from the roll-off boxes were below the NC 

“Contained-Out” levels for disposal in a MSWLF indicating the soil could be managed as 

non-hazardous waste.  The soil was transported to the East Carolina Environmental 

Landfill located at 1922 Republican Road, Aulander, NC for disposal.   

 

• The excavation area was backfilled after completion of soil excavation activities.   

 

The interim action activities have successfully removed PCE-impacted soil from the site. 
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SB-9 Concrete 05/21/13 0.0868 <0.00172 0.00632 0.00172

SB-10 Concrete 05/21/13 <0.0443 0.00261 <0.00177 <0.00177

SB-11 Concrete 05/21/13 <0.0426 0.00238 0.00869 <0.00170

SB-12 Concrete 05/21/13 0.0548 0.00203 0.0155 <0.00170

Note:
1.  Only constituents detected in at least one sample are shown in table.

Table 1
Analytical Data for Concrete Samples

Stadium Cleaners DSCA ID No. 74-0008
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SW-1 4 05/21/13 <0.0025 <0.0025
SW-2 4 05/21/13 <0.0026 <0.0026
SW-3 4 05/21/13 <0.0019 <0.019
SW-4 4 05/21/13 0.0017 J <0.0022
SW-5 4 05/24/13 <0.0022 <0.0022
SW-6 4 05/24/13 <0.0021 <0.0021
SW-7 4 05/24/13 0.0026 <0.0020
SW-8 4 05/24/13 <0.0018 <0.0018
SW-9 4 05/24/13 0.0021 0.0081 J

SW-10 4 05/28/13 0.0024 0.010 J
SW-11 4 05/28/13 <0.0019 0.0091 J
SW-12 4 05/28/13 <0.0020 0.0091 J
BS-1 4 05/24/13 <0.0021 <0.0021
BS-2 4 05/24/13 <0.0020 <0.0020
BS-3 8 05/28/13 0.0034 0.015 J
BS-4 8 05/28/13 <0.0028 0.017 J
BS-5 4 05/28/13 <0.0021 0.0096 J

Notes:

2.  Only constituents detected in at least one sample are shown in table.
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Table 2
Analytical Data for Confirmation Soil Samples

Stadium Cleaners DSCA ID No. 74-0008

mg/Kg

1.  J = detected but below the Reporting Limit (lowest calibration standard); therefore, result is an 
estimated concentration.
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R-18303-RT-1 5/20/2013 <0.0016 <0.0016 0.0091 0.0087J <0.0016
R-18303-RT-2 5/20/2013 <0.0017 <0.0017 <0.0017 0.0073J <0.0017

R-18303-RT-1-52413 5/24/2013 <0.0017 <0.0017 0.027 <0.017 <0.0017
R-18303-RT-2-52413 5/24/2013 <0.0023 <0.0023 0.026 <0.023 <0.0023

EVO-906-1 5/20/2013 <0.0015 <0.0015 <0.0015 0.0068J <0.0015
EVO-906-2 5/20/2013 <0.0018 <0.0018 0.011 0.0089J <0.0018

EVO-906-1-52413 5/24/2013 <0.0018 <0.0018 0.0068 <0.0036 <0.0018
EVO-906-2-52413 5/24/2013 <0.0019 <0.0019 0.041 <0.019 <0.0019

EVO-910-1 5/20/2013 <0.0021 <0.0021 0.031 0.010J <0.0021
EVO-910-2 5/20/2013 <0.0022 <0.0022 0.0041 0.0090J <0.0022

EVO-910-1-52413 5/24/2013 <0.0020 <0.0020 0.013 <0.020 <0.0020
EVO-910-2-52413 5/24/2013 <0.0024 <0.0024 0.020 0.011J <0.0024

RB-37386-1 5/20/2013 <0.0022 <0.0022 0.0049 0.0099J <0.0022
RB-37386-2 5/20/2013 0.0010J <0.0021 0.052 <0.021 <0.0021

RB-37386-1-52413 5/24/2013 <0.0021 <0.0021 0.016 <0.021 <0.0021
RB-37386-2-52413 5/24/2013 <0.0022 <0.0022 0.024 <0.022 <0.0022

EVO-904-1 5/20/2013 <0.0021 <0.0021 0.0064 <0.021 <0.0021
EVO-904-2 5/20/2013 <0.0022 <0.0022 0.028 <0.022 <0.0022

EVO-904-1-52413 5/24/2013 <0.0024 <0.0024 0.031 <0.024 <0.0024
EVO-904-2-52413 5/24/2013 <0.0021 <0.0021 0.028 <0.021 <0.0021

EVO-907-1 5/20/2013 <0.0018 <0.0018 0.027 <0.018 <0.0018
EVO-907-2 5/20/2013 <0.0021 <0.0021 0.029 0.0078J <0.0021

EVO-907-1-52413 5/24/2013 <0.0024 <0.0024 0.055 <0.024 <0.0024
EVO-907-2-52413 5/24/2013 0.0013J 0.0014J 0.084 <0.020 <0.0020
RB-37390-RT-1 5/20/2013 <0.0022 <0.0022 0.024 0.0081J <0.0022
RB-37390-RT-2 5/20/2013 <0.0020 <0.0020 0.013 0.0075J <0.0020

RB-37390-RT-1-52413 5/24/2013 0.0051 0.0018J 0.086 <0.020 0.0051
RB-37390-RT-2-52413 5/24/2013 <0.0021 <0.0021 0.076 <0.021 <0.0021

RB-37391-RT-1 5/20/2013 <0.0014 <0.0014 0.013 0.0052J <0.0014
RB-37391-RT-2 5/20/2013 <0.0020 <0.0020 0.020 0.0074J <0.0020

RB-37391-RT-1-52413 5/24/2013 <0.0020 <0.0020 0.026 0.010J <0.0020
RB-37391-RT-2-52413 5/24/2013 <0.0020 <0.0020 0.047 <0.020 <0.0020

EVO-903-1 5/21/2013 <0.0021 <0.0021 0.030 <0.021 <0.0021
EVO-903-2 5/21/2013 <0.0022 <0.0022 0.075 <0.022 <0.0022

Table 3
Analytical Data for Waste Characterization Soil Samples

Stadium Cleaners DSCA ID No. 74-0008
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Table 3
Analytical Data for Waste Characterization Soil Samples

Stadium Cleaners DSCA ID No. 74-0008
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"Contained-Out" Levels for Disposal in MSWLF
EVO-903-1-52813 5/28/2013 <0.0024 <0.0024 0.023 0.011J <0.0024
EVO-903-2-52813 5/28/2013 <0.0023 <0.0023 0.026 0.011J <0.0023
BKRU-025917-1 5/21/2013 <0.0021 <0.0021 0.022 <0.021 <0.0021
BKRU-025917-2 5/21/2013 <0.0026 <0.0026 0.030 <0.026 <0.0026
BKRU-025917-1 5/28/2013 <0.0027 <0.0027 0.014 0.011J <0.0027
BKRU-025917-2 5/28/2013 <0.0023 <0.0023 0.022 0.0092J <0.0023
BKRU-026512-1 5/21/2013 <0.0023 <0.0023 0.010 <0.023 <0.0023
BKRU-026512-2 5/21/2013 <0.0026 <0.0026 0.054 <0.026 <0.0026

BKRU-026512-1-52813 5/28/2013 <0.0023 <0.0023 0.0057 0.014J <0.0023
BKRU-026512-2-52813 5/28/2013 <0.0021 <0.0021 0.0025 0.012J <0.0021

RB-37389-RT-1 5/21/2013 <0.0021 <0.0021 0.094 <0.021 <0.0021
RB-37389-RT-2 5/21/2013 0.0021J 0.0021J 0.14 <0.029 <0.0029

RB-37389-RT-1-52813 5/28/2013 <0.0024 <0.0024 0.030 0.012J <0.0024
RB-37389-RT-2-52813 5/28/2013 <0.0025 <0.0025 0.024 0.020J <0.0025

BKRU-026526-1 5/21/2013 <0.0024 <0.0024 0.10 <0.024 <0.0024
BKRU-026526-2 5/21/2013 0.0033 0.0029 0.20 <0.028 0.0029
RB-37387-RT-1 5/21/2013 <0.0028 <0.0028 0.047 <0.028 <0.0028
RB-37387-RT-2 5/21/2013 <0.0026 <0.0026 0.031 <0.026 <0.0026
RB-12665-RT-1 5/21/2013 0.0032 0.0017J 0.092 <0.022 0.0026
RB-12665-RT-2 5/21/2013 <0.0022 <0.0022 0.049 <0.022 <0.0022

RB-12665-RT-1-52813 5/28/2013 <0.0025 <0.0025 0.0050 0.014J <0.0025
RB-12665-RT-2-52813 5/28/2013 <0.0027 <0.0027 0.0031 0.016J <0.0027

EVO-908-1 5/21/2013 0.0013 0.0012J 0.078 <0.022 <0.0022
EVO-908-2 5/21/2013 <0.0026 <0.0026 0.065 <0.026 <0.0026

Notes:
1.  J = detected but below the Reporting Limit (lowest calibration standard); therefore, result is an estimated concentration.
2.  Only constituents detected in at least one sample are shown in table.
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RBCA Tool Kit for Chemical Releases, Version 2.6

## 4.  RBCA Evaluation Process
1.  Project Information

Site Name:
Location:

Completed By:
Date: 22-Mar-13 Job ID: DS0-71

2.  Which Type of RBCA Analysis?
####

####

####
3.  Calculation Options

###

###
               Individual Constituent Risk Goals Only
               Individual and Cumulative Risk Goals 5.  Commands and Options

               Apply Source Depletion Algorithm
               Time to Future Exposure 0  (yr)

Hart & Hickman
205 E Tenth St. Greenville, Pitt County
Stadium Cleaners, DSCA ID 74-0008

Baseline Risks (Forward mode)

RBCA Cleanup Levels (Backward mode)

Main Screen

Affects which input data are required

Prepare Input Data Review Output
Data Complete? (     = yes,        = no)

Site-Specific
Target Levels

Risk-Based
Screening

Levels

Tier 1 Tier 2/3

RBCA Tool Kit for Chemical Releases
© 2011 GSI Environmental Inc.Version 2.6

User Chemical 
Database

?

Print Sheet

New Site

QuitHelp

Save Data As...

?

Set Units Print Report

Load Data...

Exposure Pathways

Air Parameters

GW Parameters

Soil Parameters

Transport Models

   Constituents of Concern 
(COCs)

Exposure Flowchart

COC Chem. Parameters

Input Data Summary

User-Spec. COC Data...

Transient Domenico Analysis...Transient Domenico Analysis...

Baseline Risks...

Cleanup Levels...



RBCA Tool Kit for Chemical Releases, Version 2.6

# Site Name:  Stadium Cleaners, DSCA ID 74-0008
Location:  205 E Tenth St. Greenville, Pitt County

   1.  Groundwater Exposure Compl. By:  Hart & Hickman
Groundwater Ingestion/ Job ID:  DS0-71 Date:  22-Mar-13
Surface Water Impact 3.  Air Exposure

Receptor:        to Outdoor Air Inhalation
On-site Off-site1 Off-site2 Receptor:

Distance: 0 0 0 (cm) On-site Off-site1 Off-site2
Source Media: Distance: 0 0 0 (cm)

Affected Groundwater Source Media: Construction worker           
Affected Soils Leaching to Groundwater Affected Soils--Volatilization to Ambient Outdoor Air

Option: Affected Groundwater--Volatilization to Ambient Outdoor Air
Apply MCL value as ingestion RBEL (backward mode only) Affected Surface Soils--Particulates to Ambient Outdoor Air

GW Discharge to Surface Water Exposure Volatilization to Indoor Air Inhalation
Swimming Receptor:
Fish Consumption On-site Off-site1 Off-site2
Specified Water Quality Criteria Source Media: Distance: 0 0 0 (cm)

Affected Soils--Volatilization to Enclosed Space
Affected Soils Leaching to GW--Volatilization to Enclosed Space

   2.  Surface Soil Exposure Affected Groundwater--Volatilization to Enclosed Space
Source Media:

Receptor:           Direct Ingestion 4.  Commands and Options
On-site           Dermal Contact

Construction Worker                          Inhalation (vol+part)
   Option:           Vegetable Ingestion

Apply UK (CLEA) SGV as soil concentration limit

Combined Exposure

Volatilization and Particulates

Exposure Pathway Identification

Main Screen Print Sheet Help

?

?

?

Exposure Flowchart

Set Units

MCL None

None

Res.

None None

None

None

None None

?

Veg OptionsVeg Options

Bldg OptionsBldg Options

Exposure Factors & Target Risks

Enter CriteriaEnter Criteria



RBCA Tool Kit for Chemical Releases, Version 2.6

Site Name:  Stadium Cleaners, DSCA ID 74-0008
Location:  205 E Tenth St. Greenville, Pitt County

1.  Exposure Parameters Residential Receptors Commerical Receptors User Compl. By:  Hart & Hickman
Child Adolescent Adult Adult Construc. Defined Job ID:  DS0-71 Date:  22-Mar-13

Averaging time, carcinogens (yr) - 2.  Age Adjustment for Carcinogens
Averaging time, non-carcinogens (yr) 6 12 30 25 1 -   (residential receptor only) Adjustment Factor

Body weight (kg) 15 35 70 70 70 -         Seasonal skin surface area, soil contact 1022.26 (cm2-yr/kg)

Exposure duration (yr) 6 12 30 25 1 -         Water ingestion 1.08571 (mg-yr/L-day)

Averaging Time for Vapor Flux (yr) 30 30 -         Soil ingestion 165.714 (mg-yr/kg-day)

Exposure frequency (d/yr) 250 180 -         Swimming water ingestion 4.56 (L/kg)

Dermal exposure freq. (d/yr) 250 180 -         Skin surface area, swimming 80640 (cm2-yr/kg)
Seasonal-avg skin surface area (cm 2/d) 2023 2023 3160 3160 3160 -         Fish consumption 0.02286 (kg-yr/kg-day)
Soil dermal adherence factor (mg/cm 2) 0.5 0.5 0.5 0.5 0.5 -         Below-ground vegetable ingestion 0.38 (kg-yr/kg-day)

Water ingestion rate (L/d) 1 1 2 1 1 -         Above-ground vegetable ingestion 0.88 (kg-yr/kg-day)

Soil ingestion rate (mg/d) 200 200 100 50 100 - 3. Non-Carcinogenic Receptor
Swimming exposure time (hr/event) 1 3 3   (residential receptor only)

Swimming event frequency (events/yr) 12 12 12 4.  Target Health Risk Limits Individual Cumulative

Swimming water ingestion rate (L/hr) 0.5 0.5 0.05 Target Cancer Risk (Carcinogens) 1.0E-5 1.0E-5
Skin surface area, swimming (cm 2) 3500 8100 23000 Target Hazard Quotient/Index (non-Carc.) 1.0E+0 1.0E+0
Fish consumption rate (kg/d) 0.025 0.025 0.025 5. Commands and Options
Vegetable ingestion rate (kg/d)

     Above-ground vegetables 0.002 0.002 0.006
     Below-ground vegetables 0.001 0.001 0.002
Contaminated fish fraction (-)

70

1

350
350

30

Exposure Factors and Target Risk Limits

Use/Set Default
Values

Print Sheet

Help

Return to Exposure Pathways

Child



RBCA Tool Kit for Chemical Releases, Version 2.6

# Site Name:  Stadium Cleaners, DSCA ID 74-0008 Job ID:  DS0-71 Commands and Options
Location:  205 E Tenth St. Greenville, Pitt County Date:  22-Mar-13
Compl. By:  Hart & Hickman

Selected COCs Representative COC Concentration
Groundwater Source Zone Soil Source Zone Mole Fraction

n o in Source
o n Material

(mg/L) note (mg/kg) note (-)

Tetrachloroethylene 4.8E+1 Maximum concentration

Chemicals in yellow have parameters that differ from the default RBCA Tool Kit chemical database.

Apply 
Raoult's 
Law

Source Media Constituents of Concern (COCs)

COC Select: Sort List:

Top

Bottom

MoveUpAdd/Insert

Delete MoveDown

Main Screen Print Sheet Help

?

? ?

Enter Directly Enter Directly

View Chemical Parameters

Enter Site DataEnter Site Data Enter Site DataEnter Site Data



RBCA Tool Kit for Chemical Releases, Version 2.6

## Site Name:  Stadium Cleaners, DSCA ID 74-0008 Job ID:  DS0-71
Location:  205 E Tenth St. Greenville, Pitt County Date:  22-Mar-13

   1. Vertical Transport, Surface Soil Column Compl. By:  Hart & Hickman

Outdoor Air Volatilization Factors    3. Groundwater Dilution Attenuation Factor
Surface soil volatilization model only
Combination surface soil/Johnson & Ettinger models
    Thickness of surface soil zone 91.44 (cm) Calculate DAF using Domenico Model
User-specified VF from other model

Domenico equation with dispersion only (no biodegradation)
Indoor Air Volatilization Factors Domenico equation first-order decay

Johnson & Ettinger model for soil and groundwater volatilization Modified Domenico equation using
Johnson & Ettinger for soil, Mass Flux model for groundwater electron acceptor superposition

User-specified VF from other model Biodegradation Capacity NC (mg/L)

Soil-to-Groundwater Leaching Factor          — or —

ASTM Model User-Specified DAF Values
       Apply Soil Attenuation Model (SAM) DAF values from other model or site data
       Allow first-order biodecay

User-specified LF from other model    4. Chemical Decay and Source Depletion
Modeling Options
       Disable Mass Balance Limit

       Apply Dual Equilibrium Desorption Model

   2.  Lateral Air Dispersion Factor   5.  Commands and Options
3-D Gaussian dispersion model Off-site 1 Off-site 2

User-Specified ADF 1.00E+0 1.00E+0 (-)

Transport Modeling Options

C

Enter VF ValuesEnter VF Values

Print SheetMain Screen Help

?

?

ASTM ModelASTM Model

?

Enter Source MassEnter Source Mass

Enter Decay RatesEnter Decay Rates

Enter DAF ValuesEnter DAF Values

Enter Site DataEnter Site Data

Enter Decay RatesEnter Decay Rates

Enter Decay RatesEnter Decay Rates

Enter LF ValuesEnter LF Values

Enter VF ValuesEnter VF Values

?

?

?

?

C



RBCA Tool Kit for Chemical Releases, Version 2.6

# Site Name:  Stadium Cleaners, DSCA ID 74-0008 Job ID:  DS0-71
Location:  205 E Tenth St. Greenville, Pitt County Date:  22-Mar-13

    1.  Soil Source Zone Characteristics Compl. By:  Hart & Hickman
Hydrogeology 2.  Surface Soil Column

Depth to water-bearing unit (cm) Predominant USCS Soil Type
Capillary zone thickness (cm) Vadose Zone Capillary Fringe

Soil column thickness (cm)     Volumetric water content 0.12 0.342 (-)
Affected Soil Zone     Volumetric air content 0.26 0.038 (-)

Depth to top of affected soils (cm)     Total porosity (-)
Depth to base of affected soils (cm)     Dry bulk density (kg/L)
Length of affected soil parallel to (cm)     Vertical hydraulic conductivity (cm/d)
          assumed GW flow direction     Vapor permeability (cm^2)

Res/Com Construction     Capillary zone thickness (cm)
Affected soil area (cm^2) Net Rainfall Infiltration
Length of affected soil parallel to 45 45 (cm) Net infiltration estimate (in/yr)
          assumed wind direction                or

Average annual precipitation (in/yr)
Partitioning Parameters

Fraction organic carbon - entire soil column (-)
Fraction organic carbon - root zone (-)
Soil/water pH (-)

3.  Commands and Options
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RBCA Tool Kit for Chemical Releases, Version 2.6

# Site Name:  Stadium Cleaners, DSCA ID 74-0008 Job ID:  DS0-71
Location:  205 E Tenth St. Greenville, Pitt County Date:  22-Mar-13

1.  Water-Bearing Unit Compl. By:  Hart & Hickman

Hydrogeology     3.  Groundwater Dispersion
Groundwater Darcy velocity 4.1E+0 (cm/d) Model: GW Ingestion GW to Indoor Air
Groundwater seepage velocity 1.1E+1 (cm/d) Off-site 1 Off-site 2 Off-site 1 Off-site 2

               or Distance to GW receptors 0 0 0 0 (cm)
      Hydraulic conductivity 6.9E+2 (cm/d)
      Hydraulic gradient 0.006 (-) Longitudinal dispersivity (cm)
      Effective porosity 0.38 (-) Transverse dispersivity (cm)

Sorption Vertical dispersivity (cm)
Fraction organic carbon--saturated zone 0.002 (-)    4.  Groundwater Discharge to Surface Water
Groundwater pH 6.2 (-)

2.  Groundwater Source Zone                                                                                               Off-site 2

Groundwater plume width at source 45 (cm) Distance to GW/SW disharge point NA (cm)
Plume (mixing zone) thickness at source 200 (cm)

Plume width at GW/SW discharge 0 (cm)
Saturated thickness 60.96 (cm) Plume thickness at GW/SW discharge 0 (cm)
Length of source zone 822.96 (cm)

Surface water flowrate at GW/SW discharge (cm^3/s)

5.  Commands and Options
0.0E+0

Site-Specific Groundwater Parameters

or

or

?

?

?

Main Screen
Use/Set Default

Values
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Print Sheet

Help

?

ASTM Default

Calculate

Enter Directly

Calculate



RBCA Tool Kit for Chemical Releases, Version 2.6

RBCA SITE ASSESSMENT

Site Name: Stadium Cleaners, DSCA ID 74-0008 Completed By: Hart & Hickman Job ID:  DS0-71

Site Location: 205 E Tenth St. Greenville, Pitt County Date Completed: 22-Mar-13 1 OF 1
Target Risk (Class A & B) 1.0E-5

SURFACE SOIL (0 - 91 cm) Target Hazard Quotient 1.0E+0 Groundwater DAF Option:

SSTL VALUES
SSTL Results For Complete Exposure Pathways (Checked if Pathway is Complete)

Soil Leaching to Groundwater              
Ingestion

Soil Leaching to Groundwater/             
Groundwater Volatilization to Indoor Air

Soil Vol. to 
Indoor Air

Soil Volatilization and Surface                          
Soil Particulates to Outdoor Air

Direct Contact Pathways: direct 
combined pathways Applicable SSTL

Required CRF

CONSTITUENTS OF CONCERN
Representative 
Concentration

On-site          
(0 cm)

Off-site 1         
(0 cm)

Off-site 2         
(0 cm)

On-site          
(0 cm)

Off-site 1       
(0 cm)

Off-site 2       
(0 cm)

On-site            
(0 cm) On-site (0 cm) Off-site 1         

(0 cm)
Off-site 2         

(0 cm) On-site (0 cm)
SSTL Exceeded ?

Only if “yes” 

CAS No. Name (mg/kg) MCL None None Residential None None None None Construction 
Worker None None None Construction 

Worker (mg/kg) " " if yes left

127-18-4 Tetrachloroethylene * 4.8E+1 3.5E-2 2.1E+1 3.5E-2 1.3E+3

* = Chemical with user-specified data
">"  indicates risk-based target concentration greater than constituent residual saturation value.        NA = Not applicable.        NC = Not calculated.



RBCA Tool Kit for Chemical Releases, Version 2.6

RBCA SITE ASSESSMENT Chemical-Specific Tier 2 Cleanup Summary

Site Name: Stadium Cleaners, DSCA ID 74-0008 Completed By: Hart & Hickman Job ID: DS0-71

Site Location: 205 E Tenth St. Greenville, Pitt County Date Completed: 22-Mar-13 1 of 3
Constituent:  Tetrachloroethylene * CAS No.:  127-18-4 Tetrachloroethylene * 1 12

Site-Specific Target Level (SSTL) Concentrations Chemical Parameters
On-site Off-site1 Off-site2 Units Value Reference

  Groundwater Ingestion   Physical Properties
Receptor Type / Distance (cm) None None None MW (g/mol) 1.7E+2 EPA-12

SSTLgw THQ = 1E+0 NA NA NA Sol (mg/L) 2.1E+2 EPA-12
(mg/L) TR = 1E-5 NA NA NA Pvap (mmHg) 1.8E+1 TX11

  Soil Leaching to Groundwater Ingestion H (L-wat/L-air) 7.2E-1 EPA-12
Receptor Type / Distance (cm) MCL / 0 None None 1 log(Koc) (log[L/kg]) 2.0E+0 EPA-12

SSTLs THQ = 1E+0 3.5E-2 NA NA log(Kow) (log[L/kg]) 3.0E+0 TX11
(mg/kg) TR = 1E-5 3.5E-2 NA NA Dair (cm2/sec) 5.0E-2 EPA-12

  Surface Soil Ingestion and Dermal Contact Dwat (cm2/sec) 9.5E-6 EPA-12
Receptor Type / Distance (cm) None No Off-site Receptors   Toxicity Data

SSTLss THQ = 1E+0 NA SFo (1/[mg/kg/day]) 2.1E-3 EPA-12
(mg/kg) TR = 1E-5 NA SFd (1/[mg/kg/day]) 2.1E-3 EPA-12

  Outdoor Air Inhalation URFi (1/[µg/m3]) 2.6E-7 EPA-12
Receptor Type / Distance (cm) None None None RfDo (mg/kg/day) 6.0E-3 EPA-12

RBELair THQ = 1E+0 NA NA NA RfDd (mg/kg/day) 6.0E-3 EPA-12
(µg/m3) TR = 1E-5 NA NA NA RfCi (mg/m3) 4.0E-2 EPA-12

  Soil Volatilization/Particulates to Outdoor Air Inhalation BCF (-) 4.9E+1 LY
Receptor Type / Distance (cm) None None None RBAF (-) 1.0E+0 TX11

SSTLs THQ = 1E+0 NA NA NA   Dermal Exposure Parameters
(mg/kg) TR = 1E-5 NA NA NA RAFd (-) 0.0E+0 EPA-12

  Groundwater Volatilization to Outdoor Air Inhalation abs.d (-) 0.0E+0 EPA-12
Receptor Type / Distance (cm) None None None abs.gi (-) 1.0E+0 EPA-12

SSTLgw THQ = 1E+0 NA NA NA Kp (cm/hr) 3.3E-2 D
(mg/L) TR = 1E-5 NA NA NA taud (hr/event) 8.9E-1 D

  Indoor Air Inhalation tcrit (hr) 2.1E+0 D
Receptor Type / Distance (cm) Residential None None B (-) 1.7E-1 D

RBELair THQ = 1E+0 4.2E+1 NA NA   Regulatory Standards
(µg/m3) TR = 1E-5 9.4E+1 NA NA MCL (mg/L) 1.2E-2 *

  Soil Volatilization to Indoor Air Inhalation TWA (mg/m3) 6.9E+2 OS
Receptor Type / Distance (cm) None No Off-site Receptors SWQC (mg/L) -

SSTLs THQ = 1E+0 NA Br.Abg (-) - -
(mg/kg) TR = 1E-5 NA Br.bg (-) -

  Groundwater Volatilization to Indoor Air Inhalation   Miscellaneous Parameters
Receptor Type / Distance (cm) None None None ADLgw (mg/L) 5.0E-4 S

SSTLgw THQ = 1E+0 NA NA NA ADLs (mg/kg) - -
(mg/L) TR = 1E-5 NA NA NA t1/2,sat (d) 7.2E+2 H

  Soil Leaching to Groundwater to Indoor Air Inhalation t1/2,unsat (d) 7.2E+2 H

Receptor Type / Distance (cm) Residential / 0 None None
SSTLgw THQ = 1E+0 2.1E+1 NA NA
(mg/L) TR = 1E-5 4.8E+1 NA NA #

Units Value
Units Residential Commercial Construction   Derived Parameters

  Cross-Media Transfer Factors Ksw (L-wat/kg-soil) 2.5E+0
VFss (kg-soil/m3-air) NA NA NA Csat (mg/kg-soil) 8.1E+1
VFsamb (kg-soil/m3-air) NA NA NA Csat,vap (µg/m3-air) 1.7E+8
VFwamb (m3-wat/m3-air) NA NA NA Deff,s (cm2/sec) 3.9E-3
VFsesp (kg-soil/m3-air) NA NA NA Deff,crk (cm2/sec) 3.9E-3
VFwesp (m3-wat/m3-air) NA NA NA Deff,cap (cm2/sec) 9.1E-6
LF (kg-soil/L-wat) All exposures:  3.4E-1 NA Deff,ws (cm2/sec) 8.3E-4

Rsat (-) -
Units On-Site Off-Site1 Off-Site2 Runsat (-) -

  Lateral Transport Factors Z (cm/event) 1.6E-1
DAFgw (-) NA NA NA
DAFs/gw (-) 1.0E+0 NA NA

Notes:  1) NA = Not applicable;  NC = Not calculated.
2) Definitions and references presented on page 2 of 2.



 

  

Appendix C 

Non-Hazardous Waste Disposal Manifests and Weight Tickets 







































































































































 

  

Appendix D 

Photographs 



Photograph 2:  View of Stadium Cleaners prior to excavation. View is to the South. 
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Greenville, North Carolina 
DSCA ID: 074-0008 

2923 S. Tryon Street, Suite 100 
Charlotte, NC 28203 
704.586.0007(p) 704.586.0373(f) 

Photograph  1:  View of Stadium Cleaners prior to excavation. View is to the Southwest. 



Photograph 4:  View of  the Stadium Cleaners excavation in progress. View is to the Northeast. 
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Photograph  3:  View of the Stadium Cleaners excavation in progress. View is to the Southeast. 



Photograph 6:  View of  the Stadium Cleaners excavation in progress. View is to the Northeast. 
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Greenville, North Carolina 
DSCA ID: 074-0008 

2923 S. Tryon Street, Suite 100 
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704.586.0007(p) 704.586.0373(f) 

Photograph  5:  View of the Stadium Cleaners excavation in progress. View is to the West. 



Photograph 8:  View of  the backfilled excavation. View is to the South. 
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Photograph  7:  View of the backfilled excavation. View is to the Southwest. 
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