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Mail completed Voluntary Remediation Plan 
Application Form and Checklist, Voluntary 
Remediation Plan, and $5,000 Application Fee 
to: 
 

Georgia Hazardous Sites Response Program 
VRP Coordinator, Suite 1462 
2 Martin Luther King Jr. Drive, SE 
Atlanta, GA  30334 

 
QUALIFYING PROPERTY INFORMATION –PROPERTY #1 

TAX PARCEL ID 15 224 03 005 PROPERTY SIZE (ACRES) 7.58 acres 
PROPERTY ADDRESS 4800 Redan Road 
CITY Stone Mountain COUNTY Dekalb 
LATITUDE 33 45’ 41.0” N LONGITUDE 84 11’ 42.1” W 
PROPERTY OWNER(S) Lachman G. Vaswani and Manju L. Vaswani PHONE # (770) 493-6515 
MAILING ADDRESS 2910 Mountain Industrial Boulevard 
CITY Tucker STATE/ZIP GA, 30084 

QUALIFYING PROPERTY INFORMATION –PROPERTY #2 
TAX PARCEL ID  PROPERTY SIZE (ACRES)  
PROPERTY ADDRESS  
CITY  COUNTY  
LATITUDE  LONGITUDE  
PROPERTY OWNER(S)  PHONE #  
MAILING ADDRESS  
CITY  STATE/ZIP  

QUALIFYING PROPERTY INFORMATION –PROPERTY #3 
TAX PARCEL ID  PROPERTY SIZE (ACRES)  
PROPERTY ADDRESS  
CITY  COUNTY  
LATITUDE  LONGITUDE  
PROPERTY OWNER(S)  PHONE #  
MAILING ADDRESS  
CITY  STATE/ZIP  

QUALIFYING PROPERTY INFORMATION –PROPERTY #4 
TAX PARCEL ID  PROPERTY SIZE (ACRES)  
PROPERTY ADDRESS  
CITY  COUNTY  
LATITUDE  LONGITUDE  
PROPERTY OWNER(S)  PHONE #  
MAILING ADDRESS  
CITY  STATE/ZIP  

 
Please add additional sheets as necessary to include all qualifying properties. 
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ITEM # DESCRIPTION OF REQUIREMENT 
Location in VRP 
(i.e. pg., Table #, 

Figure #, etc.) 

For EPD Comment 
Only (leave Blank) 

1   $5,000 APPLICATION FEE IN THE FORM OF A CHECK PAYABLE TO THE GEORGIA 
DEPARTMENT OF NATURAL RESOURCES. 

 
Attached to VRP 
Application 

 

2   WARRANTY DEED(S) FOR EACH QUALIFYING PROPERTY(IES).  
Appendix VI  

3   
TAX PLAT OR OTHER FIGURE INCLUDING QUALIFYING PROPERTY(IES) 
BOUNDARIES, ABUTTING PROPERTIES, AND TAX PARCEL IDENTIFICATION 
NUMBERS. 

Figure 3 
  

4   
ONE (1) PAPER COPY AND TWO (2) COMPACT DISC (CD) COPIES OF THE 
VOLUNTARY REMEDIATION PLAN IN A SEARCHABLE PORTABLE DOCUMENT 
FORMAT (PDF). 

Included 
  

 a  TABLE OF REGULATED SUBSTANCES RELEASED AT THE QUALIFYING PROPERTY. Tables 1-2 
  

 b  

TABLE OF SITE DELINEATION CONCENTRATION FOR EACH REGULATED 
SUBSTANCE ALONG WITH A REFERENCE TO THE SPECIFIC DELINEATION 
CRITERIA USED [i.e. 12-8-108(1)(A), 12-8-108(1)(B), 12-8-108(1)(C), 12-8-108(1)(D), OR 
12-8-108(1)(E) FOR EACH REGULATED SUBSTANCE.  CALCULATIONS FOR 12-8-
108(1)(E) MUST BE INCLUDED TO DEMONSTRATE OTHER CRITERIA DO NOT 
EXCEED 12-8-108(1)(E)]. 

Soil – Table 1; 
Groundwater – 
Table 2; RRS 
Calculations 
Appendix V 

 

  i 
SITE DELINEATION MAP OF MINIMUM SCALE OF 1”= 200’ AND VERTICAL CROSS-
SECTIONS SHOWING DELINEATION OF REGULATED SUBSTANCES TO SITE 
DELINEATION CONCENTRATIONS HORIZONTALLY AND VERTICALLY, INCLUDING 
PROPERTY BOUNDARIES.  SITE DELINEATION MAY NOT BE EXTRAPOLATED. 

Site delineation  
has not been 
completed 

 

 c  

TABLE OF CLEANUP STANDARDS FOR EACH REGULATED SUBSTANCE AND EACH 
MEDIA LISTED BELOW ALONG WITH A REFERENCE TO THE SPECIFIC CLEANUP 
STANDARD USED [i.e. DEFAULT TYPE 1 RRS, SITE SPECIFIC TYPE 2 RRS, DEFAULT 
TYPE 3 RRS, SITE SPECIFIC TYPE 4 RRS, OR TYPE 5 RRS].  COMPLETE 
CALCULATIONS MUST BE PROVIDED FOR EACH REGULATED SUBSTANCE IN EACH 
MEDIA. 

Section 1.1; 
Table 1  

  i SOURCE   
Section 1.3  

  ii SOIL (SOIL HORIZONS MUST BE SPECIFIED WHERE DEPTH-SPECIFIC SOIL 
CRITERIA ARE APPLIED)  

Sections 1.5 & 
1.5.2;  Table 1  

  iii 
GROUNDWATER  IF THE APPLICANT IS REQUESTING REMOVAL FROM THE 
HAZARDOUS SITE INVENTORY PURSUANT TO 12-8-107(g)(2), A NOTATION TO THAT 
EFFECT MUST BE INCLUDED IN THE TABLE. 

  

  iv VAPOR INTRUSION (PLEASE REFER TO THE FOLLOWING LINK: 
http://www.epa.gov/epawaste/hazard/correctiveaction/eis/vapor/complete.pdf) 

Section 3.3 
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ITEM # DESCRIPTION OF REQUIREMENT 
Location in VRP 
(i.e. pg., Table #, 

Figure #, etc.) 

For EPD Comment 
Only (leave Blank) 

  v SURFACE WATER (INCLUDING ECOLOGICAL RISK ASSESSMENT 
(http://www.gaepd.org/Documents/hsraguideCSRRRS.html - Ecological)) 

Will be 
addressed at a 
later date if 
necessary  

 

 d  CURRENT STATUS OF QUALIFYING PROPERTY(IES)  Active Retail 
Center  

  i 

NARRATIVE AND TABULAR SUMMARY OF ALL PERTINENT FIELD DATA AND THE 
RESULTS OF ALL FINAL LAB ANALYSES THAT ARE SUPPORTED BY SUFFICIENT 
QA/QC CONTROL DATA TO VALIDATE THE RESULTS. (NOTE: MOST RECENT 
GROUNDWATER DATA MUST HAVE BEEN COLLECTED WITHIN 6 MONTHS OF 
RECEIPT OF APPLICATION.) 

Sections 1.1 – 
1.5.2  

  ii 
MAPS AND VERTICAL CROSS-SECTIONS OF APPROPRIATE SCALE DEPICTING 
CONCENTRATIONS FOR ALL REGULATED SUBSTANCES SUPERIMPOSED UPON 
SITE STRATIGRAPHIC FEATURES AND MONITORING WELLS.  POINT OF 
DEMONSTRATION (POD) WELL MUST BE INCLUDED, IF APPLICABLE. 

Cross-Sections 
maps of the soil 
and  
Groundwater will 
be provided 
when delineation 
is complete 

 

  iii DESCRIPTION OF ANY HUMAN OR ENVIRONMENTAL RECEPTORS WHO MAY HAVE 
BEEN OR COULD POTENTIALLY BE EXPOSED TO A RELEASE AT THE SITE. 

No receptors; 
Site listed for 
On-site Exposure 
Pathway 

 

 e  MAP (MINIMUM SCALE OF 1" = 200') OR LESS DEPICTING THE POTENTIOMETRIC 
SURFACE OF GROUNDWATER.  POD WELL MUST BE INCLUDED, IF APPLICABLE. Figure 10  

 f  
FIGURE OF GROUNDWATER USAGE (DRINKING, IRRIGATION, ETC.) AND SURFACE 
WATER (RECREATIONAL, FISHING, ETC.) WITHIN THE AREA OF THE RELEASE AND 
1,000’ DOWNGRADIENT. 

Figure 11  

 g  

ENUMERATE AND DESCRIBE ACTIONS PLANNED TO BRING THE QUALIFYING 
PROPERTY(IES) INTO COMPLIANCE WITH THE CLEANUP STANDARDS SPECIFIED 
IN 4.c. ABOVE. IF UTILIZING REPRESENTATIVE CONCENTRATIONS, 
DOCUMENTATION REGARDING THE EXPOSURE UNIT, EXPOSURE DURATION, 
EXPOSURE POINT CONCENTRATION, ETC. MUST BE INCLUDED. 

Sections 4.1 – 
4.6  

 h  

MODEL FOR POINT OF EXPOSURE:  APPLICANT MUST EITHER PROVIDE A COPY 
OF THE MODEL OR LICENSE FOR USE, OR PURCHASING INFORMATION 
(PURCHASE OF A MODEL WILL BE BILLED TO THE APPLICANT BY EPD) ALONG 
WITH A TABLE OF ALL INPUT AND OUTPUT PARAMETERS AND SUPPORTING 
DOCUMENTATION.  A SENSITIVITY ANALYSIS MUST ALSO BE INCLUDED. 

Section 4.6; 
Modeling will be 
provided at a 
later date 

 

 i  MILESTONE SCHEDULE INLCUDING SEMI-ANNUAL REPORTING AND SUBMITTAL 
OF A FINAL COMPLIANCE STATUS REPORT.  GANTT CHART FORMAT PREFERRED. 

Section 5.3.2 
  

 j  COST ESTIMATE FOR IMPLEMENTING THE CORRECTIVE ACTION AND ANY 
CONTINUING ACTIONS SPECIFED IN THE VOLUNTARY REMEDIATION PLAN. Section 5.3.3  
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Professional Dry Cleaners 

4800 Redan Road, 
Stone Mountain, Georgia  

 
February 2010 

 
PREFACE 

      
Environmental Consulting & Technology, Inc. (ECT) has prepared this Voluntary Remediation 
Program (VRP) Application for the Professional Dry Cleaners (Subject Site) Hazardous Site 
Inventory (HSI) site number 10884 located in the Redan Village Shopping Center in Stone 
Mountain, Dekalb County, Georgia.  This application is submitted on behalf of JNV 
Investments Group (JNV) and Mr. and Mrs. Lachman Vaswani the current property owner.  
This application is based in part on data resulting from prior investigations conducted at the 
subject site and ECT’s September 2009 investigation.  The Site is comprised of tax parcel I.D. 
15 224 03 005. 
  
This VRP Application is prepared to address volatile organic compounds (VOCs) in subject site 
soils and groundwater that exceed the applicable Risk Reduction Standards (RSS) as required 
by Article 3 of Chapter 8 of Title 12 of the Official Code of Georgia Annotated.  The Subject 
Site was listed on the Hazardous Site Inventory in December 2007 due to On-site Exposure 
Pathway.  Based on review of historical environmental investigations, as well as more recent 
investigations conducted by ECT, the primary chemicals of interest are tetrachloroethene (PCE) 
in soil and PCE and its degradation product trichloroethene (TCE) in groundwater. 
 
Several investigations have been performed at the Site since 2000 to identify the source and  
extent of soil and groundwater contaminants.  In 2009, ECT was contracted by JNV to conduct 
investigations at the site and evaluate alternative remedial options.  Based on the history and 
site conditions, ECT proposes excavation and disposal of all site soils that exceed Type 4 RRS 
and delineation and numerical modeling of VOCs impacted groundwater to illustrate that no 
human or environmental receptors will be impacted by this release.  
 
This VRP Application relies on reports and data from past activities at the Subject Site and the 
information contained in those reports, and are not based on any first hand observations by JNV 
or ECT.  By submitting this report, JNV makes no admission of fact or law of any kind 
regarding liability in connection with contamination at the facility or surrounding properties.   
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Voluntary Remediation Application 

(HSI # 10884) 
    

Professional Dry Cleaners 
4800 Redan Road, 

Stone Mountain, Georgia  
 

February 2010 
 

1.0 INTRODUCTION 

Environmental Consulting & Technology, Inc. (ECT) has prepared this Voluntary Remediation 
Program (VRP) Application for the Professional Dry Cleaners (Subject Site) Hazardous Site 
Inventory (HSI) site number 10884 located in the Redan Village Shopping Center in Stone 
Mountain, Dekalb County, Georgia.  This application is submitted on behalf of JNV 
Investments Group (JNV) and Mr. and Mrs. Lachman Vaswani the current property owner.  
This application is based in part on data resulting from prior investigations conducted at the 
subject site and ECT’s September 2009 investigation.  The Site is comprised of tax parcel I.D. 
15 224 03 005. 
  
This VRP Application is prepared to address volatile organic compounds (VOCs) in subject site 
soils and groundwater that exceed the applicable Risk Reduction Standards (RSS) as required 
by Article 3 of Chapter 8 of Title 12 of the Official Code of Georgia Annotated.  No receptors 
were identified downgradient of the Subject Site in a Supplemental Release Notification 
submitted to Georgia EDP by GLE Associates in November 2007.  The Subject Site was listed 
on the Hazardous Site Inventory in December 2007 due to On-site Exposure Pathway.  Based 
on review of historical environmental investigations, as well as more recent investigations 
conducted by ECT, the primary chemicals of interest are tetrachloroethene (PCE) in soil and 
PCE and its degradation product trichloroethene (TCE) in groundwater. 
 
Several investigations have been performed at the Site since 2000 to identify the source and  
extent of soil and groundwater contaminants.  In 2009, ECT was contracted by JNV to conduct 
investigations at the site and evaluate alternative remedial options.  Based on the history and 
site conditions, ECT proposes excavation and disposal of all site soils that exceed Type 4 RRS 
and delineation and numerical modeling of VOC impacted groundwater to illustrate that no 
human or environmental receptors will be impacted by this release. 
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1.1 Purpose 

This VRP Application has been prepared in order to provide for voluntary and timely 
investigation and remediation of VOC impacted soil and groundwater at the Subject Site.  The 
goals of the remedial approach will be to remove contaminant concentrations in soil that exceed 
their respective Type 4 RRS and conduct numerical groundwater modeling to illustrate that no 
human or environmental receptors will be impacted by this release. 
 

1.2 Site Description  

The Subject Site is located at 4800 Redan Road in the City of Stone Mountain, Dekalb County, 
Georgia. The subject property is described as a single parcel encompassing approximately 7.58 
acres listed in the Dekalb County, Georgia tax registry as Parcel 15 224 03 005.  The property is 
currently improved with one single story block construction buildings used for 
retail/commercial shopping and referred to as Redan Village Shopping Center.  The property is 
currently owned and operated by JNV Investments Group (JNV).  The shopping center is 
bordered by residences to the north and east and retail stores to the south and west.  Its general 
location is shown of Figure 1.  The Professional Dry Cleaners has been located in the western 
most tenant space in the main building on the property since the mid 1990s.  The dry cleaner 
and adjacent properties are illustrated on Figures 2 and 3.  The dry cleaner used a 55-gallon 
steel drum for storing spent filters from the on-site dry cleaning machine immediately north the 
Professional Dry Cleaners tenant space. 

 
1.3 Source Description 

This section of the report provides a description of each known source which is suspected to 
have contributed to a release as required.  The facility has operated as a dry cleaner utilizing 
PCE since it began operation.  Based on historical operations at the site, areas were investigated 
where solvents were stored or handled and where spent solvents and filters may have been 
staged or disposed. The suspected source areas of the PCE, based on historical subsurface 
investigation results, include: soil beneath the former dry cleaner and soil in the vicinity of the 
area where spent filters were staged (immediately north of the tenant space).  
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1.4 Site History 

Since 2000, several environmental investigations have been conducted at the subject site by 
several consultants.  A brief summary of the dates, investigations, reports, and consultants is 
included below. 
 
Sailors Engineering, October 2000 

• Prepared a Phase II environmental investigation - October 1997 
  
Aerostar Environmental Services, Inc., July 2007 

• Prepared a Phase I environmental investigation – July 2007 
• Prepared a Phase II environmental investigation – July 2007 

.  
GLE Associates, October 2007 

• Conducted soil and groundwater sampling – October 2007 
• Submitted Release Notification to Georgia EPD 

 
ECT, 2009 

• Advanced soil borings in and around the dry cleaners for delineating the VOCs in soil 
and groundwater; 

• Installed shallow rock monitoring wells to horizontally delineate VOCs in groundwater; 
• Evaluated remedial technologies and prepare a VRP Application. 

 
ECT’s soil and groundwater results and evaluation of remedial technologies are discussed in 
further detail below. 
 

1.5 Previous Soil and Groundwater Sampling 

Initial environmental investigations started at the site in October 2000 when a previous 
consultant conducted a Phase II ESA at the former Professional Cleaners.  This investigation 
included the installation of two temporary monitoring wells and two soil borings by hand auger.  
The monitoring wells (TMW-1 and TMW-2) were advanced in the front and rear of the cleaners 
for groundwater sampling.  One soil boring was advanced inside the cleaners adjacent to the 
machine (HA-1), and the other boring outside adjacent to the back door (HA-2) where waste 
tetrachloroethylene (PCE) solvent drums where stored.  Groundwater samples were collected 
from each well and analyzed for Volatile Organic Compounds (VOCs) by EPA Method 8260B.  
Soils samples were collected from 2 feet below ground surface (ft-bgs) and analyzed for VOCs 
as well.  Analytical results for the groundwater samples collected from TW-1 and TW-2 
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indicated the presence of PCE at 67 micrograms per liter (ug/L) and 1,920 ug/L, respectively.  
Analytical results for the soil samples collected from HA-2 indicated the presence of PCE at 
633 micrograms per kilogram (ug/kg), trichloroethylene (TCE) at 0.232 ug/kg, and cis-1,2 
dichloroethylene (DCE) at 0.006 mg/kg.  Based on the presence of the VOCs in the 
groundwater and soil, a Hazardous Site Response Program Release Notification was submitted 
to GA EPD in November 2000 detailing the investigation.  Additionally, a receptor survey was 
conducted as part of the notification.  Two water wells were identified from one to two miles of 
the site and the nearest residential structure at 300 feet to 1,000 feet from the edge of the plume.  
Based on the criteria from the receptor survey and the Phase II investigation the groundwater 
and on-site pathway score was below the GA EPD threshold for listing the site on the 
Hazardous Site Inventory (HSI).  GA EPD issued a No HSI Listing Letter on February 8, 2001. 

In July 2007, a phase I environmental assessment was conducted on the subject site by Aerostar 
Environmental Services, Inc. of Atlanta, Georgia (Aerostar) as part of a potential real estate 
transaction.  Based on the information obtained in the report, the consultant recommended a 
subsurface investigation for off-site and on-site recognized environmental concerns (RECs).  
The offsite concerns included a gasoline station, a dry cleaning facility, and an auto repair 
facility.  The on-site concern identified was the former dry cleaning operation, Professional 
Cleaners. 

Based on the recommendations of the Phase I ESA, Aerostar was contracted to perform a 
Limited Phase II ESA.  On July 20, 2007, Aerostar collected a groundwater sample from 
temporary monitoring well TW-2.  The sample was analyzed for PCE, TCE, 1,1-dichloroethene, 
cis-DCE, trans-DCE, and vinyl chloride (VC) with analytical results indicating PCE at 5,600 
ug/L, TCE at 320 ug/L, and cis-DCE at 69 ug/L.  Additionally, the dry cleaning equipment was 
inspected during the site visit for compliance.  Based on the results of the groundwater 
sampling, Aerostar stated that an additional release of dry cleaning solvent may have occurred 
and additional assessment activities may be warranted to delineate the dissolved chlorinate 
solves in the groundwater.  Aerostar also stated that the dry cleaning equipment was in 
compliance. 

Based on the results of the Aerostar Limited Phase II ESA, GLE Associates of Atlanta, Georgia 
was contracted to perform an additional subsurface investigation and a Hazardous Site 
Response Program Release Notification for the subject site.  On October 12 and 15, 2007, GLE 
advanced 31 direct push soil borings from 2 ft-bgs to 29 ft-bgs and collected select soil samples 
for laboratory analysis of dry PCE and breakdown constituents.  Additionally, a groundwater 
sample was collected from TW-2 to confirm the previously identified groundwater 
contamination level at the site.  Based on the PCE concentrations identified in the soil samples 
above the HSRA notification concentrations, and the confirmation of the PCE and breakdown 
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constituent sin the groundwater, a PCE release to the soil and PCE, TCE, and cis-DCE release 
to groundwater was reported to the Georgia EPD on November 13, 2007.  On December 27, 
2007, GA EPD listed the site on the HSI.  

Based on the listing of the site, GLE proposed to perform additional soil assessment to 
determine the magnitude ad extent of soil contamination at the site.  The first phase proposed 
fifteen (15) soil borings to bedrock refusal collecting up to 10 soil samples for laboratory 
analysis.  The second phase included an unidentified number of borings (based on the first 
phase) with a maximum of eight (8) soil samples collected for laboratory analysis.  Based on the 
soil sample results from the two investigations, GLE proposed to prepare a remedial strategy.  

On November 12, 2008, GLE submitted a request to GA EPD to provide the property owner 
with site specific clean-up levels for PCE in soil.  GLE proposed a clean-up level of 0.1 mg/Kg 
PCE be the established clean-up level established for this property.   

 
1.5.1 September 9, 2009 Groundwater Sampling 

In September 2009, ECT installed three monitoring wells for horizontal delineation of 
groundwater contaminants.  Well installation procedures followed US EPA Region 4 SESD 
guidance.  The borings were installed utilizing a CME-75 drill rig and air compressor advancing 
a four-inch diameter air rotary hammer.  MW-4 was advanced to 39 ft-bgs and MW-5 and MW-
6 to 44 ft-bgs.  During drilling, soil and bedrock cuttings were recovered from the borings and 
drummed for disposal.  After boring completion, a two-inch diameter PVC monitoring well was 
placed in each boring.  The well for MW-4 was constructed with a 19 foot of solid 2-inch PVC 
riser and 25 feet of 0.01 inch slotted screen.  Eight-inch well vaults were secured to the top of 
each boring with 1½ foot by 1½ foot concrete well pads for protection.  After completion of the 
construction of the new wells, the wells were surveyed for top of casing elevations to assess the 
groundwater flow at the site.  The well elevations were set relative with an arbitrary elevation of 
100 feet at MW-1.   

Prior to sampling the monitoring wells, all wells were gauged for the presence of groundwater.  
The groundwater elevations were used to assess the groundwater flow direction at the site.  Due 
to the wells being installed in bedrock, water levels appear to have been influenced and a 
potentiometric map and groundwater gradient could not be accurately be assessed. The 
elevations are shown on Table 3 and Figure 9.  Note, during previous investigations conducted 
by other consultants, three wells, MW-1 through MW-3 were installed and subsequently gauged 
and determined to be dry.  During the September 2009 gauging event, groundwater was present 
in all wells.  The previously installed wells, MW-1 through MW-3, and the three newly 
installed monitoring wells, MW-4 through MW-6, were developed utilizing a submersible 
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pump.  Based on the previous consultants boring logs and ECT’s observation during the 
installation of MW-4 through MW-6, all wells were installed in competent bedrock.  During 
development of the wells, the pump rate exceeded the recharge rate for each well.  The wells 
were pumped until dry several times until the turbidity of each well was minimized.  
Development volumes for each well were as follows:  MW-1 (15 gallons), MW-2 (12 gallons), 
MW-3 (10 gallons), MW-4 (15 gallons), MW-5 (5 gallons), and MW-6 (10 gallons).   

After monitoring well development and groundwater gauging, all monitoring wells were 
sampled.  Monitoring well TW-2 was purged and sampled utilizing a peristaltic pump with 
monitoring wells MW-1 through MW-6 being purged and sampled utilizing a bladder pump. 
All well purging and sampling was conducted following US EPA Region 4 SESD sampling 
procedures.  The collected groundwater samples were submitted for laboratory analysis of 
VOCs by 8260B.  One sample, MW-6 was also submitted for analysis of PAHs by EPA Method 
8270B.  The groundwater sample collected from MW-2 was collected for PAHs, but held 
pending PAH analysis of the soil sample collected from SB-37.  No PAHs were detected in the 
SB-37 soil samples; therefore, the groundwater sample from MW-2 was not analyzed for PAHs.  

Analytical results for the groundwater samples collected indicated the presence of PCE in TW-
2, MW-2, MW-3, MW-4, and MW-6.  Additional constituents detected from groundwater 
samples collected in September 2009 include TCE, cis-DCE, and VC.  No PAHs were detected 
in the sample collected from MW-6.  A summary of the analytical results is included in Table 2 
and on Figures 7 and 8.   Analytical laboratory reports are provided in Appendix IV.   

 
1.5.2 September 9, 2009 Soil Sampling 

On September 9, 2009, ECT installed nine soil borings to a maximum depth of 10 ft-bgs 
utilizing direct push technology on the exterior of the Professional Cleaners and three soil 
borings by hand auger in the interior of the drycleaners.  Soil sampling was conducted 
following US EPA Region 4 Science and Ecosystem Support Division’s (SESD) sampling 
procedures.  Soil samples were collected at depths of 2 ft-bgs, 7 ft-bgs, and 10 ft-bgs where 
accessible.  Note, competent bedrock refusal was encountered during the advancement of these 
borings as shallow as 2 ft-bgs.   

Exterior Borings 

On September 9, 2009, nine soil borings (SB-35 through SB-39 and MW-4 through MW-6) 
were advanced by direct push technology on the exterior of the dry cleaners.  Soil samples were 
collected at the predetermined depths utilizing a macrocore sampling tube with a sterile acetate 
liner following SESD sampling procedures.  The soil sample lithology was noted and the 
sample split for field screening and laboratory analysis. Soil samples collected were field 
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screened for VOCs using a Photo Ionization detector (PID).  The collected soil samples were 
submitted for laboratory analysis of VOCs by EPA Method 8260B.   

During field screening, no significant VOC detections were identified with the PID, with all 
concentrations being below 10 parts per million (ppm).  Laboratory results indicated the 
presence of PCE above laboratory detection limits in all samples except MW-4 at 2 ft-bgs, 
MW-5 at 7 ft-bgs, and MW-6 at 10 ft-bgs.  The soil laboratory results are included in Table 1 of 
the Tables Appendix, (Appendix 1).  Additionally, the laboratory results relative to the boring 
location are included in Figures 5 through 7of the Figures Appendix (Appendix 2).  PCE 
concentrations were highest in the immediate area adjacent to the back door of the dry cleaners 
and downgradient.  Elevated concentrations were detected at all three depths (5 ft-bgs, 7 ft-bgs, 
and 10 ft-bgs).  The suspected source area for the PCE appears to be immediately adjacent to 
the back door where PCE drums have historically been stored. All Soil Laboratory Reports are 
included in the Appendix IV. 

Interior Soil Borings 

On September 9, 2009, three additional soil borings were advanced indoors utilizing a hand 
auger (SB-32 through SB-34).  The borings were advanced by hand auger following SESD 
sampling procedures.  Borings SB-32, SB-33, and SB-34 were advanced to refusal depths of 2 
ft-bgs, 8 ft-bgs, and 5 ft-bgs, respectively.  The samples were collected from SB-32 and SB-34 
at 2 ft-bgs and SB-33 at 2 ft-bgs and 7 ft-bgs. The samples were lithologically described, and 
split for field screening and laboratory analysis.  Soil samples were field screened for VOCs 
with a PID.  The collected soil samples were submitted for laboratory analysis of VOCs by EPA 
Method 8260B.  Additionally, the soil samples collected from SB-37 were analyzed for 
polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8270B.   

During field screening, no significant VOC detections were identified with the PID, with all 
concentrations being below 10 ppm.  Laboratory results indicated the presence of PCE above 
laboratory detection limits in all samples collected.   The laboratory results are included in 
Table 1.  Additionally, the laboratory results relative to the boring location are included in 
Figures 4 through 6.  Based on the shallow refusal indoors, only shallow samples could be 
collected.  Accordingly, only horizontal delineation of the shallow soil profile was evaluated.  
Based on the results of the soil sampling, it appears that slightly elevated PCE concentrations 
were detected in the front of the dry cleaner and adjacent to the dry cleaning machine.  No 
PAHs were detected in the samples collected from SB-37.  All Soil Laboratory Reports are 
included in the Appendix IV. 
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2.0 SUBJECT SITE ENVIRONMENTAL SETTING  

Site geology has been investigated extensively at the Subject Site and was assessed during ECTs 
investigation.  Geologically, this site resides in the Piedmont Physiographic Province of the 
United States, which is characterized by Precambrian to early Paleozoic (700 million to 500 
million year old) crystalline metamorphic rock.  The local geology in the area of the site consists 
of hard but fractured bedrock overlain by approximately 15 feet of unconsolidated, highly 
weathered sediments and soils. 
 
The local bedrock is composed of a slightly metamorphic granite related to the Stone Mountain 
Complex, and a highly metamorphic mica schist that contains biotite and muscovite minerals. 
Both bedrock types are variably fractured. 
 
The metamorphic bedrock is overlain by a variable thickness of sediment and soil.  Thicknesses 
can vary but are estimated to between 12 to 18 feet in the area of the site.  The unconsolidated 
sediment is a weathered saprolite composed of red silty sands to silty clays.  Clay mineralogy is 
variable but the dominant clay type can be kaolin.  The water table is found at approximately 25-
30 feet below grade, within the fractured bedrock. 
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3.0 RISK ASSESSMENT 

This section presents a summary of RRS and applicability to the site and surrounding properties.  
RRS were calculated for both soil and groundwater using the methods provided in 391-3-19-.07 
of the HSRA Rules.  The proposed RRS for soil and groundwater were calculated prior to ECT’s 
September 2009 investigation and have not been approved by Georgia EPD at the time of this 
submittal.  The calculated RRS values for soil and groundwater were compared to concentration 
data from samples collected at the Subject Site in order to determine current compliance with 
RRS.  RRS calculations were not performed for VOC constituents that were not detected above 
Release Notification Concentrations and substances not regulated under HSRA.  Based on the 
current and expected use of the site, non-residential, site specific Type 4 RRS are the accepted 
clean-up criteria.  A discussion of the RRS for soil and groundwater for the Subject Site is 
provided below to.  
 
3.1 Risk Reduction Standards for Soil 

PCE was the only COC detected in soil samples above its respective HSRA Notification 
Concentration.    The detected VOC concentrations in the soil were compared to Type 4 RRS as 
shown on Table 1.    Based on the current soil concentration data for the Subject Site, PCE was 
detected above its respective Type 4 RRS in three soil samples (SB-15 at 10’bls, SB-20 at 2’ bls, 
and SB-37 at 2’bls).   All concentrations exceeding the Type 4 RRSs are in bold included on 
Table 1.  Soil sampling locations are shown in Figures 4 through 6.   
 

Calculations for Type 3 and Type 4 RRSs for PCE, TCE, trans-DCE, cis-DCE, and VC in soil 
were performed for comparison of the laboratory detected concentrations.  The respective Type 3 
and 4 RRSs are shown at the bottom of Table 1.  A review of the laboratory results for all soil 
investigations indicate that PCE was detected in three samples exceeding the calculated Type 4 
RRSs (1,680 ug/kg).  The exceedances were found in the samples collected from SB-15 at 10 ft-
bgs (7,700 ug/kg), SB-20 at 2 ft-bgs (3,500 ug/kg), and SB-37 at 2 ft-bgs (1,700 ug/kg).  Based 
on the presence the elevated PCE in soil, it appears that a PCE release has occurred in the 
vicinity of the back door of the dry cleaning facility.  No PCE breakdown constituents exceeding 
their respective Type 4 RRS were detected in any of the samples collected. Based on the 
concentrations detected, it appears that horizontal delineation of all PCE and breakdown 
constituents to below Type 4 RRSs has been achieved.   
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In addition to the comparison of the laboratory results to RRSs, the results were compared to 
background concentrations, which would be laboratory detection limits.  A review of the PCE 
and breakdown detections indicates that PCE had been delineated north, east, and south of the 
suspected source area at the dry cleaner.  One sample, SB-10 collected at 2 ft-bgs, indicated the 
presence of trace PCE concentrations southeast of the suspected source area.  Samples west of 
the site at the property boundary also indicated that PCE was present above laboratory detection 
limits at 2 ft-bgs and 5 ft-bgs from SB-13.  PCE results are shown on Figures 5 through 7.  TCE 
and cis-DCE concentrations were delineated to the east, south, and west of the suspected source 
area to below laboratory detection limits.  The soil sample collected during the installation of 
MW-2 (SS-2) at 2 ft-bgs indicated the presence of TCE and cis-DCE at 8 ug/kg and 3.4 ug/kg; 
therefore, delineation to background was not complete to the north of the suspected source area.  
Note, that the previous consultant did not submit the perimeter samples for analysis of PCE 
breakdown constituents only PCE.  Trans-DCE and VC have not been detected in soil above 
laboratory detection limits at the site; therefore are delineated to background levels. 

Based on the PCE concentrations detected in soil in the immediate area north of the building on 
the subject site does not appear to be in compliance with the Type 4 RRS.  Laboratory results for 
soil samples collected from all other site borings horizontally delineate PCE to below Type 4 
RRS in all directions of the suspected source area.   
 
3.2 Risk Reduction Standards for Groundwater 

COCs detected in groundwater samples above HSRA Notification Concentrations include PCE 
and TCE.    The detected VOC concentrations in groundwater were compared to Type 4 RRS 
with concentrations exceeding the RRSs in bold as shown on Table 2.  Groundwater sampling 
locations are shown in Figures 7 and 8.  Specific data concerning the delineation of groundwater 
is discussed below. 
 
Calculations for Type 1/3 and Type 4 RRSs for PCE, TCE, trans-DCE, cis-DCE, and VC in 
groundwater were performed for comparison of the laboratory detected concentrations.  The 
respective Type 1/3 and 4 RRSs are shown at the bottom of Table 2.  A review of the laboratory 
results for the groundwater investigations indicate that PCE was detected in all samples except 
MW-1 and MW-5 above 5 ug/L, the calculated Type 4 RRS and laboratory detection limits.  
MW-1 and MW-5 are located northwest and west of the suspected source area.  TCE was 
detected above laboratory detection limits in three wells, TW-2, MW-3 and MW-4.  TCE was 
detected in TW-2 during three different events and exceeded Type 4 RRSs (34.5ug/L) for each.  
TCE concentrations detected in MW-3 and MW-4 were below Type 4 RRSs.  VC was detected 
in one sample, MW-2, at the laboratory detection limit (2 ug/L), but below the calculated Type 4 
RRSs (18.2ug/L).  Cis-DCE was detected in TW-2 during three sampling events and MW-1 
through MW-4 during the September 2009 sampling event.  All cis-DCE concentrations detected 
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were below the calculated Type 4 RRSs (1,020 ug/L).  Trans-DCE was not detected above 
laboratory detection limits in any of the groundwater samples collected at the subject site.  
Groundwater concentrations are shown in Table 2 and on Figures 1 through 3. Based on the 
concentrations detected, it appears that horizontal delineation of all PCE to below Type 4 RRS 
and laboratory detection limits to the west has been achieved.  TCE, cis-DCE, and VC have been 
delineated to below Type 4 RRS and laboratory detection limits to the south, east, and west.  No 
wells have been installed to assess the deeper aquifer at the site; therefore, vertical delineation 
has not been achieved. 
 
Based on the investigation results for the most recent sampling events conducted at the site by 
ECT in September 2009,  horizontal and vertical delineation of PCE and TCE to below Type 4 
RRS in groundwater is incomplete as shown on Figures 7 and 8. 
 
3.3 Vapor Intrusion 

Prior to remediation activities, ECT will conduct activities such as modeling or collection of site 
specific data to determine if the subsurface contamination identified on the Subject Site poses a 
threat for vapor intrusion exposure pathways and an unacceptable risk to human health.  These 
activities will be done following the guidance provided in EPA’s document “Draft Guidance for 
Evaluating the Vapor Intrusion from Indoor Pathways from Soils and Groundwater (Subsurface 
Vapor Intrusion Guidance).” Data from these activities will be utilized to properly address any 
site specific issues and will be provided to Georgia EPD in the VRP Application Addendum. 
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4.0 REMEDIAL DESIGN 
 

4.1 General Scope of Corrective Action  

 
The implementation of the corrective action program will consist of the following components:  
 
(a)  Source area remediation by excavation 

• TCLP sampling for VOCs and RCRA Metals, 
• Submittal of results to landfill for disposal approval,  
• Soil excavation, 
• Confirmation soil sampling, 
• Backfill with clean soil, 

 
(b) Groundwater Delineation and Modeling  

• Vertical and horizontal delineation of groundwater contamination 
• Numerical Modeling of VOC impacted groundwater 
• Routine Groundwater sampling 

 
4.2 Corrective Action Objectives 

The corrective action objectives for the site is limited to those substances/constituents present in 
the groundwater and soil, attributable to suspected releases from the release of PCE that are 
present at concentrations above Type 4 RRS.  The specific constituents are addressed by this 
VRP Application are: PCE and TCE. 
 

4.3 Professional Dry Cleaners Corrective Action Approach   

Prior sections of this document provided a brief historical overview of the Professional Dry 
Cleaners contaminant concentrations and a review of the selected remedial technologies.  This 
section provides the specific corrective action approaches that will be utilized at the Professional 
Dry Cleaners, excavation and groundwater modeling.  Additionally, details of the 
implementation of these technologies including permitting, excavation, sampling, and Health and 
Safety are included in the sections below.   
  

4.4 Permitting 

All necessary local permits required for the excavation will be obtained prior to performing the 
work.     
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4.5 Excavation 

 
Chlorinated VOC impacted soil has been identified in a source area immediately north of the 
building on the subject site.  ECT proposes to excavate the VOC impacted soils in this source 
area as shown on Figure 10.  Prior to excavation of soils, all monitoring wells in the area will be 
properly abandoned following Georgia Water Well Standards.  Additionally, utilities such as 
power, drainage, water, and sewer may have to be temporarily disconnected and rerouted around 
the excavation area.  Disconnection and handling of these utilities will be done at the direction of 
the respective utility company. 
 
Once the necessary utilities have been addressed, sheet piling may be installed along the 
southern side of the excavation area nearest the building to protect the foundation of the building.  
The sheet piling will be located along the entire southern wall of the excavation area 
(approximately 20 feet).  The sheet piles will be constructed of steel approximately ½ inches 
thick, 1 ½ feet wide, and 15 feet long.  Specifications for the sheet pilings were provided by the 
company that will install the sheet pilings.  Additionally, if the sheet piling is necessary a 
Georgia Professional Engineer will certify that the sheet pilings will be sufficient to protect the 
foundation of the building and keep the western wall of the excavation area from caving in.   
 
After the sheeting pilings are properly installed, excavation of soil down to bedrock will begin 
(approximately 10-12 feet below land surface).  Based on previous sampling events, soil in the 
excavation area contains PCE above its applicable RRS.  The estimated dimensions of the 
excavation area are 45 feet x 20 feet to a depth of 12 feet.  These dimension equate to 
approximately 400 cubic yards of impacted soil.  The VOC impacted soil will be removed from 
the excavation area using an excavator and will be live loaded in dump trucks that will transport 
the soil to an approved off-site facility.  It is anticipated that the impacted soil will be removed 
and disposed of at Eagle Point Landfill in Ball Ground, Georgia.  As previously discussed, soil 
samples will be collected from this area and analyzed for TCLP VOCs and RCRA Metals prior 
to the disposal of any soil.  Laboratory results will be provided to the landfill with a profile for 
acceptance.  If inclement weather occurs during excavation activities, real time decisions to 
continue or cease excavation activities will be made by the Site Manager based on site conditions 
and safety considerations 
 
ECT will collect soil samples for verification of removal of impacted soils above the applicable 
RRS.  The soil sampling regime will be discussed in further detail in the Performance 
Monitoring Plan Section below.  In general, soil samples will be collected for VOC analysis on 
the walls of the excavation every 25 linear foot at a depth of 8 ft. 
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Once confirmation samples have been collected from the excavation area, backfill activities will 
begin.  Backfill from an off-site source will be utilized.  Prior to accepting soil from the off-site 
source, ECT will collect a sample for VOC analysis from the area of the borrow pit that will 
supply the backfill.  The backfill will be transported to the site via dump trucks and dumped 
directly into the excavation area.  ECT will selectively screen all backfill material for signs of 
contamination (staining or odors).   The excavator will then be used to compact the backfill in 2 
foot lifts.  If additional compaction is warranted due to future site uses, a remote controlled 
compactor will be utilized.  Any utilities disconnected prior to excavation activities will be 
properly reconnected to ensure it function properly.  Once the excavation area has been 
completely backfilled, the excavation area and surrounding disturbed areas will be finished with 
the appropriate material (asphalt, curbing, or vegetation). 
 
 

4.6 Groundwater Modeling 
 
After excavation and groundwater delineation activities have been completed, ECT will conduct 
numerical groundwater modeling using an Environmental Protection Agency (EPA) approved 
groundwater model.  This model will estimate the likely extent of the dissolved VOCs impact in 
groundwater.  The data generated during the numerical groundwater modeling will be compared 
to a map showing potential receptors to demonstrate that no human or environmental receptors 
will be impacted by the dissolved VOCs from this release.  Specifics concerning the type of 
numerical groundwater model that will be used will be provided in the VRP Application 
Addendum.   
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5.0 PERFORMANCE MONITORING PLAN 

 
As the remediation plan is implemented, the remediation process will be monitored continually 
to confirm that the specific remedial action is a success or failure.  This determination can be 
made in a defensible way only through an adequately designed performance monitoring and 
assessment process, which includes a clear definition of success. The performance monitoring 
and assessment process must provide information that is compatible with the agreed upon 
regulatory framework.  In this case, success is defined as obtaining concentrations of PCE below 
the RRS in soil.   
 
5.1 Excavation 

During historical investigations, several soil and groundwater samples have been collected in the 
source area.  The results for the investigations will serve as a base line to determine the success 
of the remediation.  During the excavation, confirmation soil samples will be field screened for 
VOCs with a PID at various depths and in various locations on the perimeter of the excavation to 
determine if significant concentrations are present beyond the proposed excavation area.  
Additionally, after the removal of the soil, soil samples will be collected at a depth (8 ft) every 
25 linear ft of the excavation side walls of the excavation.  Soil samples will be analyzed for 
VOCs by 8260B.  It is expected that bedrock will be encountered in the bottom of the 
excavation; therefore, confirmation soil samples will not be collected.  If bedrock is not 
encountered, confirmation soil samples will be collected on a 10 foot grid pattern.  Based on the 
baseline concentrations, elevated VOC readings by field screening are not expected on the 
excavation walls after source removal.  After verification that soil concentrations are below Type 
4 RRS, clean soil will be placed back into the excavation.   
 
5.2 Health and Safety  

5.2.1 Excavation 
Prior to the initiation of on-site activities, a Health & Safety plan will be created for this project.  
Additionally, the Health & Safety Plan will be provided to each subcontractor for comments and 
approval.  
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5.3 Reporting  

 
5.3.1 VRP Application Addendum 

Remediation will commence upon approval of this VRP Application by the Georgia EPD.  At the 
completion of the implementation of the Corrective Actions, Performance Monitoring Plan, and 
horizontal and vertical delineation of VOC impacted groundwater, the data will be reviewed and 
summarized in a report to GA EPD.  The report will provide data collected during the 
excavation, performance monitoring period, and groundwater delineation and modeling. 
 

5.3.2 Milestone Schedule 

The tentative schedule for implementation of corrective action is shown below.      

Tentative Milestone Schedule 

Date Task 
March 15, 2010 Submittal of VRP Application 
May 4-14, 2010 Excavation & Site Restoration 

June 8-11, 2010 Horizontal & Vertical Delineation of VOC Impact 
Groundwater 

July, 2010 Complete Groundwater Numerical Modeling of VOC 
Impacted Groundwater 

September, 2010 Submittal of VRP Application Addendum 
 

 



Voluntary Remediation Program Application  
Professional Dry Cleaners Site (HSI# 10884) Page 17 

 
 

5.3.3 Correction Action Cost Estimates  
Cost estimates to conduct the corrective actions discussed previously in this report (excavation 
and groundwater modeling) are provided below. 

 
Cost Estimate for Excavation of Soil Exceeding Type 4 RRS 

Scope of 
Work       Proposed Price 
Characterization and approvals     
   6 hours   $500 
Pre-project 
Reporting       
   H&S/work plan prep $1,500 
Baseline 
Sampling         
    Laboratory (VOCs-7) $750 
    Laboratory (MNA-7) $2,200 
    Equipment   $200 

    
Sampling labor (10 
hours)   $800 

Sheet Piling     
   Design (report & PE) If Necessary will be additional cost   
   Contractor If Necessary will be additional cost   
Soil Remediation, backfill, and restoration   
   Contractor coordination/scheduling $3,500 
   Soil Removal contractor $9,500 
   Soil Disposal   
     400 yards/500 tons @ $30 per ton-T&D $15,000 
   Backfill soil      
     520 yards @ $10 per yard $5,200 
   Site Restoration (asphalt and curbing) $5,000 
   Sampling and Oversight $9,200 
   Soil sampling & Lab Analytical (15 x $160) $2,650 
   Project Oversight & Management (P.E., etc) $3,500 
      
Estimated Costs  $59,500.00 
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Cost Estimate for Delineation and Modeling of Groundwater 
Installation of Shallow 
Rock Wells (3)       
   Drilling   $14,000 
   Oversight   $2,400 
   Soil Disposal $1,500 
Installation of Deep Rock 
Well       
   Drilling   $6,700 
   Oversight   $2,400 
   Soil Disposal $500 
Groundwater Sampling       
   Equipment   $750 
   Laboratory (VOCs-10) $1,200 
   Labor   $2,400 
Numerical Groundwater 
Modeling 
  

      

Labor   $10,000 
Estimated Costs   $41,850.00 
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GROUNDWATER SCIENTIST STATEMENT 

 
I certify under penalty of law that this report and all attachments were prepared under my 
direction in accordance with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted.  Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  I 
am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 
 
Based on my review of the findings of this report with respect of Risk Reduction Standards of 
the Rules for Hazardous Site Response, Chapter 391-3-19-.07, I have determined that this 
property ins not in compliance with Type 1 Risk Reduction Standards for soil or groundwater. 
 

 
Signed:______________________ Date:    
 Andrew T. Benoit 
 Georgia Registration No. 1487 
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APPENDIX I 
 

TABLES 



TW-1 10/17/2000 <5 67 <5 <5 <2
10/17/2000 <5 1,920 <5 <5 <2
7/20/2007 69 5,600 <5 320 <2

10/13/2007 53 3,200 <5 200 <2
9/10/2009 81 1,900 <5 140 <2

MW-1 9/10/09 17 <5 <5 <5 <2
MW-2 9/10/09 290 94 <5 <5 2
MW-3 9/10/09 110 340 <5 18 <2
MW-4 9/12/09 5.6 210 <5 5.4 <2
MW-5 9/11/09 <5 <5 <5 <5 <2
MW-6 9/11/09 <5 41 <5 <5 <2

5 5 100 5 2
1,020 5 161 34.5 18.2

Notes:
μg/L = micrograms per liter

cis-DCE 
(μg/L)

Stone Mountain, Georgia
4800 Redan Road

Professional Cleaners

HSI# 10884

Type 4 RRS

TW-2

VC 
(μg/L)

Table 2:  Groundwater Analytical Results

Date 
Sampled

Type 1/3 RRS

trans-DCE 
(μg/L)

TCE 
(μg/L)

Well 
Number

PCE 
(μg/L)



HA-1 2 10/12/00 633 232 6 <5 <10
HA-2 2 10/17/00 <5 <5 <5 <5 <10

SS-1 (MW-1) 2 10/12/07 53 <4.2 <4.2 <4.2 <8.4
SS-2 (MW-2) 2 10/12/07 400 8 3.4 <3.2 <6.4
SS-3 (MW-3) 6 10/12/07 13 <3.2 <3.2 <3.2 <6.5

2 2/25/08 12
10 2/25/08 <3.5

SB-5 2 2/25/08 18
2 2/25/08 <3.4
10 2/25/08 <3.3
2 2/25/08 5.2
10 2/25/08 <4
25 2/25/08 14
2 2/25/08 <3.6
5 2/25/08 6.6
2 2/25/08 <3.2
10 2/25/08 12
2 3/10/08 8.4
10 3/10/08 <4.3
2 3/10/08 <3.0
10 3/10/08 <3.4
2 3/10/08 9.4
10 3/10/08 12
25 3/10/08 4
2 3/10/08 77
5 3/10/08 49
2 3/10/08 3.2
5 3/10/08 <3.4
2 3/10/08 440
5 3/10/08 1,100
10 3/10/08 7,700
2 3/10/08 <3.1
10 3/10/08 <5.3
2 3/10/08 7.5
10 3/10/08 <3.4

SB-18 2 3/10/08 <3.2
2 3/10/08 49
10 3/10/08 <4.2
2 5/14/08 3,500
7 5/14/08 6
2 5/14/08 590

8.5 5/14/08 4.8

Professional Cleaners
4800 Redan Road

Table 1: Soil Analytical Results

Stone Mountain, Georgia
HSI# 10884

VC 
(μg/kg)

trans-DCE 
(μg/kg)

Boring 
Number Depth (ft)

Date 
Sampled

cis-DCE 
(μg/kg)

TCE 
(μg/kg)

PCE 
(μg/kg)

SB-20

SB-21

SB-14

SB-11

SB-13

SB-15

SB-16

SB-17

SB-10

SB-12

Not Analyzed

SB-4

SB-7

SS-8

SB-9

SB-6

SB-19



VC 
(μg/kg)

trans-DCE 
(μg/kg)

Boring 
Number Depth (ft)

Date 
Sampled

cis-DCE 
(μg/kg)

TCE 
(μg/kg)

PCE 
(μg/kg)

2 5/14/08 710
10 5/14/08 13
2 5/14/08 240
10 5/14/08 360
2 5/14/08 <3.4
10 5/14/08 9.2
2 5/14/08 <3.0
10 5/14/08 <3.9
2 5/14/08 <3.8
10 5/14/08 <3.8
2 5/14/08 <3.8
10 5/14/08 <3.6

SB-28 2 5/14/08 <3.4
SB-29 1.5 5/14/08 280

2 5/14/08 8.9
5 5/14/08 690
2 5/14/08 11
5 5/14/08 560

MW-4 2 9/9/09 <3.8 <3.8 <3.8 <3.8 <7.7
2 9/9/09 17 <3.9 <3.9 <3.9 <7.9
7 9/9/09 <3.9 <3.9 <3.9 <3.9 <7.8
2 9/9/09 160 <6.5 <6.5 <6.5 <13
7 9/9/09 220 <6.8 <6.8 <6.8 <14
10 9/9/09 <9.2 <9.2 <9.2 <9.2 <18

SB-32 2 9/9/09 130 <7.9 <7.9 <7.9 <16
2 9/9/09 110 <6.8 <6.8 <6.8 <14
7 9/9/09 240 <6.9 <6.9 <6.9 <14

SB-34 2 9/9/09 31 6.9 <6.0 <6.0 <12
2 9/9/09 310 110 230 <6.4 <13
7 9/9/09 230 300 180 <6.3 <13
10 9/9/09 940 61 170 <6.6 <13
2 9/9/09 380 4 <3.2 <3.2 <6.4
7 9/9/09 200 9.6 5.4 <3.4 <6.9
2 9/9/09 1,700 940 220 <6.1 <12
7 9/9/09 900 480 530 <6.3 <13
2 9/9/09 88 65 120 <3.6 <7.1
7 9/9/09 260 70 180 <3.9 <7.8
10 9/9/09 48 32 44 <2.6 <5.2
2 9/9/09 450 9 <4.1 <4.1 <8.2
7 9/9/09 31 <4.1 <4.1 <4.1 <8.1
10 9/9/09 30 <3.8 <3.8 <3.8 <7.6

500 500 530 10,000 200
Type 4 RRS 1,680 11,584 343,392 54,219 4,957
Notes:
μg/kg = micrograms per kilogram

SB-23

SB-27

SB-25

SB-26

SB-35

SB-22

MW-6

MW-5

SB-31

SB-30

SB-36

SB-33

SB-24

SB-39

SB-38

SB-37

Type 3 RRS

Not Analyzed



TMW-2 9/12/2009 102.03 10-33 27.84 74.19
MW-1 9/12/2009 100.00 20-40 38.01 61.99
MW-2 9/12/2009 100.40 18-38 35.42 64.98
MW-3 9/12/2009 100.75 15-45 33.14 67.61
MW-4 9/12/2009 100.87 19-39 26.78 74.09
MW-5 9/12/2009 102.77 19-44 21.29 81.48
MW-6 9/12/2009 102.57 19-44 25.62 76.95

Note:
Elevation at MW-1 arbitrarily set at 100 ft.

Date 
Measured

Top of 
casing 

Elev. (ft)

HSI# 10884

Depth of 
Screen 

Interval (ft)
Water 

Depth (ft)

Professional Cleaners
4800 Redan Road

Stone Mountain, Georgia

Corrected 
Groundwater 
Elevation (ft)

Table 3: Groundwater Elevations
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FIGURE 3.
QUALIFYING AND ADJACENT PROPERTIES
PROFESSIONAL CLEANERS
4800 REDAN ROAD STONE MOUNTAIN, GA
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FIGURE 11.
GROUNDWATER AND SURFACEWATER USAGE
PROFESSIONAL CLEANERS
4800 REDAN ROAD STONE MOUNTAIN, GA
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GEORGIA EPD CALL IN LETTER  
DATED SEPTEMBER 15, 2009 
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APPENDIX IV 
 

SOIL AND GROUNDWATER ANALYTICAL RESULTS 
ECT’S SEPTEMBER 2009 INVESTIGATION 
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APPENDIX V 
 

SOIL AND GROUNDWATER RRS CALCULATIONS 



(To Model Leaching to GW)
Calculation of Highest of Type 3 and 4 Groundwater Criteria

TABLE 3 - A

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

HSRAHSRA
Criteria (9)(d)2RAGS BCriteria (9)(d)1Criteria (9)(d)1.Site Constituent Data

Surface SoilCancerNon-CancerSoil Concent. to 
to Meet HSRALowest of RAGSBBasedBasedAchieve GW CriteriaHighestType 4 GW CriteriaType 3 GW CriteriaSoil Notification LimitsSoil
(9)(d)1 if that isEq. 6 and 7EQ. 6Eq. 7(cal. - EPA SSL)of Type 3 or 4From Table 4 - AFrom Table 1Max. ReportedDetectionCAS No.Constituent
more stringent(9)(d)(2)(i,ii,and iii)Eq. 10 or 14 SSLAppend. III(HSRA App.I)ConcentrationFrequency
than (9)(d)2(mg/kg)(mg/kg)(mg/l)(mg/l)(mg/l)Notes(mg/kg)(mg/kg)

(mg/kg)

3.43E+022.04E+04NC2.04E+043.43E+021.02E+001.02E+00NoneNone0.530.0062/5156-59-2cis-1,2 Dichloroethylene
5.42E+011.99E+02NC1.99E+025.42E+011.61E-011.61E-010.1None0.53DL0/5156-60-5trans-1,2-Dichloroethylene
1.68E+001.64E+011.64E+011.05E+031.68E+005.00E-033.83E-030.005None0.187.737/62127-18-4Tetrachloroethylene
1.16E+017.53E+017.53E+01NC1.16E+013.45E-023.45E-020.005None0.130.2322/579-01-6Trichloroethylene
4.96E+004.96E+004.96E+007.79E+016.12E+001.82E-021.82E-020.002None0.04DL0/575-01-4Vinyl Chloride

Notes:
Calculations are detailed in Tables 4-B through 4-G
NA = Not available (none in available databases) or not appropriate (I.e., most metals are not volatile at environmental temperatures)
NC = Not calculated (either not appropriate, or there were missing values, I.e., no molecular dffusivity values for most metals).
NS = Not sampled
NL = Not listed
ND = Not determined
BDL = Below detection Limit
Shaded Cells - Not referenced - I.e., lead criteria for lead only.

Type 4 Soil Criteria:
Boxed Column of Cells = Identified Criteria for "any point above uppermost groundwater zone" and for "surface soil".

Date Printed
11-Jun-09



Soil Screening - EPA 1996 Guidance - Equation 10

calculating the Mass-Limit values. the DAF is applied as a default by multiplying the DAF by the target leachate concentration (see Eq. 14 of guidance).
parameters. Since the source material is located under a building and a well is unlikely near the source area, this is a very conservative assumption. Likewise, in
Note 1: As noted in EPA 1996 SSL Guidance at Eq. 11, a default Dilution Factor of 20 (for an 0.5-acre source) is suggested to accomodate dilution absent site-specific

TABLE 3-B

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

SSL Calculations
Soil Concentrations to Achieve Type 4 Groundwater RRS (For All Soil Depths)
No Dilution and with 20X Dilution (See Note 1)
Equation 10, EPA SSL Guidance

Mass Limit Calculations - EPA 1996 Equation 14
Mass-limit SSLSourceExposureSoilCW withCalculated SSLCW

MLSSLDepthDurationInfiltrationDilutionWith EPA SSL Eq. 10Criterion (9)(d)1
SSL ValueEq. 14dsEDICW-DAFDAF CorrectionHDsnDb2a2wKdfocKocGW StandardCAS No.Constituent

for Risk Calculations(Site Data)DefaultDefaultSee Note 1Criteria (9)(d)1 Look-updefault1-(Db/Ds)defaultn-2wdefaultKoc x focdefaultLook-upTable 3-A
(mg/kg)(mg/kg)(m)(yr)(m/yr)DAFDAFfor soil(dimensionless)(kg/l)(unitless)(kg/l)(unitless)(unitless)or lookup(unitless)(cm3/g)(mg/l)

0.5700.182020(mg/kg)2.654.34E-011.51.34E-010.3(cm3/g)0.0200Health Based

Mass Limit SSL3.43E+023.43E+020.5700.182.04E+011.89E+019.45E-011.67E-012.65E+004.34E-011.50E+001.34E-013.00E-017.10E-010.023.55E+011.02E+00156-59-2cis-1,2 Dichloroethylene
Mass Limit SSL5.42E+015.42E+010.5700.183.23E+004.15E+002.07E-013.85E-012.65E+004.34E-011.50E+001.34E-013.00E-011.05E+000.025.25E+011.61E-01156-60-5trans-1,2-Dichloroethyle
Mass Limit SSL1.68E+001.68E+000.5700.181.00E-013.37E-011.68E-027.54E-012.65E+004.34E-011.50E+001.34E-013.00E-013.10E+000.021.55E+025.00E-03127-18-4Tetrachloroethylene
Mass Limit SSL1.16E+011.16E+010.5700.186.90E-012.45E+001.23E-014.22E-012.65E+004.34E-011.50E+001.34E-013.00E-013.32E+000.021.66E+023.45E-0279-01-6Trichloroethylene
Mass Limit SSL6.12E+006.12E+000.5700.183.65E-012.45E-011.22E-021.11E+002.65E+004.34E-011.50E+001.34E-013.00E-013.72E-010.021.86E+011.82E-021330-20-7Xylenes (Total)

Notes:

Organic Carbon Partition) and H (Henry's Law Constant are from Table 4-D
SSL Calculations - See Eq. B1 Table 3-F
MLSSL Calculations - See Eq. B2 Table 3-F

Parameters and Values - See defaults for Equations 10 and 14, EPA Soil Screening Guidance, July 1996 (Second Edition).
Target soil leachate concentration (highest of Type 3 and 4 GW RRS calculated for Criteria (9)(d)1. (mg/l)CW
Soil-water partition coefficient - from Tables in EPA SSL Guidance or other EPA sources (l/kg) (See Table 4-D)Koc
Soil organic carbon-water partition coefficient (l/kg)Kd
Fraction organic carbon in soil (g/g) - 0.002 (0.2%) default in guidance (0.02 per RAGSB and HSRA Table 3 (g/g)foc
water-filled soil porosity - 0.3 default in guidance (EPA 1996 Eq. 10) (l(w)/l(s))2w
air-filled soil porosity (n-2w) (l(a)/l(s))2a
dry soil bulk density (default of 1.5) (kg/l)Db
soil porosity (1-(Db/Ds)) (l(p)/l(s))n
soil particle density (default 2.65 kg/l)Ds
Henry's Law Constant  from Tables in EPA SSL Guidance or other EPA sources (See Table 4-D)H
Infiltration Rate (m/yr) (default 0.18)I
Depth of Source (based on site data - max depth of PCE/TCE (AES Report August 2006) (5 feet, 1.5 m) d(s)
Exposure duration (years) (default 70 years)ED



TABLE 3-C

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Calculation of Risk-Based Type 4 Criteria for Soil per RAGS B Equations 6 and 7
(Surface Soil Only - Human Exposure)

Soil Type 4 RRS (9)(d)2(i) AND (ii)

CancerCalculated Terms forCancer Slope FactorsCancerNon-CancerCalculated Terms forChronic Ref. Doses1/VFVolatilization
BasedRAGS B Equation 6Table 3-EWeight-of-EvidenceBasedRAGS B Equation 7Table 3-ECalculation TermFactorConstituent

EPA RAGS BSFiSFoSFiSFoTargetEPA RAGS B1/RfDi1/RfDoRfDiRfDo(for Zero)VF
Equation 6InhalationOralInhalationOralHaz RiskEquation 71/(mg/kg-day)InhalationOral Correction)(from Table 2-C)
(mg/kg)(mg/kg-day-1)(mg/kg-day-1)(mg/kg)(mg/kg-day)(1/(m3/kg))(m3/kg)

NC0.00E+000.00E+00NANA1.0E-05D2.04E+040.000E+001.000E+02NA0.013.54E-042.82E+03cis-1,2 Dichloroethylene
NC0.00E+000.00E+00NANA1.0E-05NR1.99E+025.833E+015.000E+010.01714290.024.39E-042.28E+03trans-1,2-Dichloroethylene

1.64E+012.07E-025.40E-010.020650.541.0E-05NA1.05E+031.296E+011.000E+020.07714290.013.56E-042.81E+03Tetrachloroethylene
7.53E+017.00E-031.30E-020.0070.0131.0E-05Not on IRISNC0.000E+000.000E+00NANA2.67E-043.75E+03Trichloroethylene
4.96E+001.54E-023.00E-030.01540.0031.0E-05A7.79E+013.500E+011.389E+000.02857140.721.87E-035.34E+02Vinyl Chloride

Notes
Example Calculations in TABLE 2-E
Non-cancer Based Soil Concentrations Calculated per Equation 7 of RAGS B. See Equation B1 in Table 2 - E
Cancer Based Soil Concentrations Calculated per Equation 6 of RAGS B. See Equation B2 in Table 2 - E

Terms and units HRSA Appendix III, Table 3 and RAGS B
***mg/lCChemical Concentration

1unitlessTHITarget Hazard Index
1.00E-05unitlessTRTarget Risk

chem. spec.mg/kg-DayRfDoOral Reference Dose
chem. spec.mg/kg-DayRfDiInhalation Reference Dose
chem. spec.mg/kg-Day-1SfoOral Slope Factor
chem. spec.mg/kg-Day-1SFiInhalation Slope Factor

70kgBWAdult Body Weight
25yrATncAverating Time (nc)
70yrATcAverating Time (c)

250Days/yrEFExposure Freg.
25yearsEDExposure Duration
20m3/DayIRaIntake Rate - Air
50mg/dayIRsoilIntake Rate - Soil

calculated - chem-specificm3/kgVFSoil-air volatilization factor
Default4.63E+09m3/kgPEFparticle emission factor

Note - Csat Ignored - assumed that constituents not present at saturation.



TABLE 3-D

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Calculation of Soil-to-Air Volatilization Factor - (VF) - RAGS B Eq. 8

VF - Soil to Air Volatilization
Equation from Table 3 - HSRA

Soil to AirMixing Geometry
VolatilizationConstantCalculate Factor "Constituent

VF(LSxVxDH)/A"K(as)K(d)f(oc)K(oc)Hp(s)D(ei)EDi(a)
(m3/kg)((m3/sec)/cm2)(cm2/sec)(g soil/cm3 air)(cm3/g)(unitless)(cm3/g)(dimensionless)(unitless)(cm2/sec)(unitless)(cm2/sec)

calulated-Eq.6calulated-Eq.5calulated-Eq.4calulated-Eq.3calulated-Eq.2defaultlookuplookupdefaultcalulated-Eq.1defaultlookup
(Table 3-HSRA)9.975E-06(lookup metals)0.022.650.35
RAGSB Eq. 8

2.825E+039.975E-062.37E-032.35E-017.10E-010.023.55E+011.67E-012.655.205E-023.50E-017.36E-02cis-1,2 Dichloroethylene
2.280E+039.975E-063.47E-033.67E-011.05E+000.025.25E+013.85E-012.655.000E-023.50E-017.07E-02trans-1,2-Dichloroethylene
2.806E+039.975E-062.40E-032.43E-013.10E+000.021.55E+027.54E-012.655.092E-023.50E-017.20E-02Tetrachloroethylene
3.748E+039.975E-061.41E-031.27E-013.32E+000.021.66E+024.22E-012.655.587E-023.50E-017.90E-02Trichloroethylene
5.337E+029.975E-062.83E-022.98E+003.72E-010.021.86E+011.11E+002.657.496E-023.50E-011.06E-01Vinyl Chloride

See Notes for Table 2-C



US EPA Regional screening table revised April 2009.
Health Criteria (Non-carcinogenic Reference Doses and Cancer Slope Factors) are obtained from the

Cancer Weight of Evidence from US EPA IRIS Database as of May, 2007

TABLE 3-E

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Toxicology Data

CancerCancer Slope FactorsChronic Reference Doses
IURFRFCWeight-of(EPA Reg. III RBC Table)(EPA Reg. III RBC Table)

EvidenceInhalationOralInhalationOral Constituent
mg/kg-day-1mg/kg-day

NANADNANANA1.00E-02cis-1,2 Dichloroethylene
NA0.06NRNANA1.71E-022.00E-02trans-1,2-Dichloroethylene

5.9E-060.27NA2.07E-025.40E-017.71E-021.00E-02Tetrachloroethylene
2.0E-06NANot on IRIS7.00E-031.30E-02NANATrichloroethylene
4.4E-061.0E-01A1.54E-023.00E-032.86E-027.20E-01Vinyl Chloride

NA = Not applicable or no value available 
NR = Not reported or not evaluated



TABLE 3 - F

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR SOIL - Rev. February 2005
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009
Equations and Calculations - Based on Trichloroethylene

TABLE 4 - B

Calculation of Soil Screening Levels per EPA SSL Guidance, Equations 10 and 14

Eq. B1 - Calculate SSL (SSL Eq. 10) 

Eq. B2 - Calculate MLSSL (SSL Eq. 14) ML SSL
C I ED
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Soil Criterion .07(8)(d)

Type 3 RRS for Surface Soils  Criterion - .07(8)(d)(2) - (mg/kg)(mg/kg)
Type 3 RRS for All Soils Above Groundwater Zone - Criterion .07(8)(d)(1) -

Criterion .07(8)(d)(1)(i)

relevant here
metals and are not
These criteria apply to

TABLE 2 - A

HSRA TYPE 3 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Type 1 andSite Constituent Data
Type 3CAS No.Constituent

Type 3 CriteriaType 3 CriteriaGW CriteriaSoil Notification Limits
Surface SoilsAll Soils(Type 1 Soil Criterion7(6)(c))(from Table 1Max. ReportedDetection

Lowest ofLowest of RAGS BCancerNon-CancerHighest Remaining .07(8)(d) CriteriaHighest(iii)(ii)(i)Appendix III)(HSRA App.I)ConcentrationFrequency
Basis(8)(d)Eq. 6 and 7EQ. 6EQ. 7(8)(d)(1)(d)(1)(iii)(d)(1)(ii)Type 1TCLPType 1&3App. 1(mg/l)Notes(mg/kg)mg/Kg

Criteria(NC=Not Cal.)CriterionLeadTable 2 App. IIISoil ValueGW x 100

GW Leaching5.30E-012.04E+04NC2.04E+045.30E-010.53NDNA0.53NoneNone0.530.0062/5156-59-2cis-1,2 Dichloroethylene
GW Leaching1.00E+011.99E+02NC1.99E+021.00E+0110ND100.530.1None0.53DL0/5156-60-5trans-1,2-Dichloroethylene
GW Leaching5.00E-011.64E+011.64E+011.05E+035.00E-010.5ND0.50.180.005None0.187.737/62127-18-4Tetrachloroethylene
GW Leaching5.00E-017.53E+017.53E+01NC5.00E-010.5ND0.50.130.005None0.130.2322/579-01-6Trichloroethylene
GW Leaching2.00E-014.96E+004.96E+007.79E+012.00E-010.2ND0.20.040.002None0.04DL0/575-01-4Vinyl Chloride

Notes:
Calculations are detailed in Tables 2-B through 2-E
NA = Not available (none in available databases) or not appropriate (I.e., most metals are not volatile at environmental temperatures)
NC = Not calculated (either not appropriate, or there were missing values, I.e., no molecular dffusivity values for most metals).
NS = Not sampled
NL = Not listed
ND = Not determined
BDl = Below detection Limit
Shaded Cells - Not referenced - I.e., lead criteria for lead only, criteria for metals only, etc.

Type 3 Soil Criteria:
Boxed Columns of Cells = Identified Criteria for "any point above uppermost groundwater zone" and for "surface soil".

Date Printed
11-Jun-09



TABLE 2-B

HSRA TYPE 3 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Calculation of Risk-Based Type 3 Criteria for Soil per RAGS B Equations 6 and 7

Calculation of Cancer Based Type 3 RRS - (8)(d)2(ii)Calculation of Non-Cancer Based Type 3 RRS - (8)(d)2(i)

CancerCalculated Terms forCancer Slope FactorsCancerNon-CancerCalculated Terms forChronic Ref. Doses1/VFVolatilization
BasedRAGS B Equation 6Table 2-DWeight-of-EvidenceBasedRAGS B Equation 7Table 2-DCalculation TermFactorConstituent

EPA RAGS BSFiSFoSFiSFoTargetEPA RAGS B1/RfDi1/RfDoRfDiRfDo(for Zero)VF
Equation 6InhalationOralInhalationOralHaz RiskEquation 71/(mg/kg-day)InhalationOral Correction)(from Table 2-C)
(mg/kg)(mg/kg-day-1)(mg/kg-day-1)(mg/kg)(mg/kg-day)(1/(m3/kg))(m3/kg)

NC0.00E+000.00E+00NANA1.0E-05D2.04E+040.000E+001.000E+02NA0.013.54E-042.82E+03cis-1,2 Dichloroethylene
NC0.00E+000.00E+00NANA1.0E-05NR1.99E+025.833E+015.000E+010.017142860.024.39E-042.28E+03trans-1,2-Dichloroethylene

1.64E+012.07E-025.40E-010.020650.541.0E-05NA1.05E+031.296E+011.000E+020.077142860.013.56E-042.81E+03Tetrachloroethylene
7.53E+017.00E-031.30E-020.0070.0131.0E-05Not on IRISNC0.000E+000.000E+00NANA2.67E-043.75E+03Trichloroethylene
4.96E+001.54E-023.00E-030.01540.0031.0E-05A7.79E+013.500E+011.389E+000.028571430.721.87E-035.34E+02Vinyl Chloride

Non-cancer Based Soil Concentrations Calculated per Equation 7 of RAGS B. See Equation B1 in Table 2 - E
Cancer Based Soil Concentrations Calculated per Equation 6 of RAGS B. See Equation B2 in Table 2 - E

Terms and units EPA RAGS B Equations, HSRA Appendix III, Table 3 Default Values

***mg/lCChemical Concentration
1unitlessTHITarget Hazard Index

1.00E-04o1.00E-05unitlessTRTarget Risk
chem. spec.mg/kg-DayRfDoOral Reference Dose
chem. spec.mg/kg-DayRfDiInhalation Reference Dose
chem. spec.mg/kg-Day-1SfoOral Slope Factor
chem. spec.mg/kg-Day-1SFiInhalation Slope Factor

70kgBWAdult Body Weight
25yrATncAverating Time (nc)
70yrATcAverating Time (c)

250Days/yrEFExposure Freg.
25yearsEDExposure Duration
20m3/DayIRaIntake Rate - Air
50mg/dayIRsoilIntake Rate - Soil

calculated - chem-specificm3/kgVFSoil-air volatilization factor
Default4.63E+09m3/kgPEFparticle emission factor



TABLE 2-C

HSRA TYPE 3 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Calculation of Soil-to-Air Volatilization Factor - (VF) - RAGS B Eq. 8

VF - Soil to Air Volatilization
Equation from Appendix III, Table 3 - HSRA

Soil to AirMixing Geometry
VolatilizationConstantCalculate Factor "Constituent

VF(LSxVxDH)/A"K(as)K(d)f(oc)K(oc)Hp(s)D(ei)EDi(a)
(m3/kg)((m3/sec)/cm2)(cm2/sec)(g soil/cm3 air)(cm3/g)(unitless)(cm3/g)(dimensionless)(unitless)(cm2/sec)(unitless)(cm2/sec)

calulated-Eq.6calulated-Eq.5calulated-Eq.4calulated-Eq.3calulated-Eq.2defaultlookuplookupdefaultcalulated-Eq.1defaultlookup
(Table 3-HSRA)9.975E-060.022.650.35
RAGSB Eq. 8

2.825E+039.975E-062.37E-032.35E-017.10E-010.023.55E+011.67E-012.655.205E-023.50E-017.36E-02cis-1,2 Dichloroethylene
2.280E+039.975E-063.47E-033.67E-011.05E+000.025.25E+013.85E-012.655.000E-023.50E-017.07E-02trans-1,2-Dichloroethylene
2.806E+039.975E-062.40E-032.43E-013.10E+000.021.55E+027.54E-012.655.092E-023.50E-017.20E-02Tetrachloroethylene
3.748E+039.975E-061.41E-031.27E-013.32E+000.021.66E+024.22E-012.655.587E-023.50E-017.90E-02Trichloroethylene
5.337E+029.975E-062.83E-022.98E+003.72E-010.021.86E+011.11E+002.657.496E-023.50E-011.06E-01Vinyl Chloride

Notes:
NA = Not available (none in available databases) or not appropriate (I.e., most metals are not volatile at environmental temperatures)
NC = Not calculated (either not appropriate, or there were missing values, I.e., no molecular dffusivity values for most metals).
Shaded Cells - Not referenced - I.e., K(oc) values were not referenced for metals - K(d) values were looked up, not calculated for metals.
Di(a) molecular diffusivity in air (cm2/sec) - Look up in Table Exhibit C-1, US EPA Soil Screening Guidance Supplement 2002.
E total soil porosity (unitless - default value from Appendix III, Table 3, GA 391-1-19
D(ei) - effective diffusivity (cm2/sec) - calculated as D(ia) x E power 0.33 - see Equation C1 
p(s) - density of soil solids (g/cm3) - default from Appendix iii, Table 3, GA 391-1-19
H - Henry's Law Constant (unitless) - Look up in Table Exhibit C-1, US EPA Soil Screening Guidance Supplement 2002.
K(oc) - organic carbon partition coefficient (cm3/g) - Look up in Table Exhibit C-1, US EPA Soil Screening Guidance Supplement 2002.
K(d) - soil-water partition coefficient (cm3/g) - calculated as K(oc) x F(oc)  - see Equation C2. Values for metals looked up in Table C-4 of US EPA Soil Screening Guidance (lead from RAIS Database).
K(as) - soil-air partition coefficient - Calculated as H/K(d) - see Equation C3.
" - Chemical-specific Diffusion Constant calculated from diffusivity values and soil porosity and density - see Equation C4
Mixing Constant - "Site Specific" Mixing Geometry" Constant based on a box model mixing zone and default parameters - see Equation C5
VF - Soil-to-Air Volatilization Factor - calculated per Eq. 8 in RAGS B and equation for Table 3, Appendix III, GA 391-3-19 - See Equation C6

Terms and Units From EPA SSL and RAGS B and HSRA Appendix III, Table 3
Look up - EPA SSL guidance chem.specificcw2/sDimolecular diffusivity

0.35Etotal soil porosity
Di x E power 0.33calculatedcm2/sDeieffective diffusivity

2.65g/cm3Dsdensity of soil solids
Look up - EPA SSL guidance or other US EPA Guidancechem.specificdimensionlessHHenry's Law Constant
Look up - EPA SSL guidance or other US EPA Guidancechem.specificcm3/gKocOrganic Carbon partition

0.02focsoil organic carbon content
Look up - EPA SSL guidance or calculate - Koc x focchem.specificcm3/gKdsoil-water partition
(H/Kd)calculatedgsoil/cm3airKassoil/air partition coefficient
 (Die x E)/(E+((Ds)(1-E))/Kas)calculatedcw2/s"

45metersLSlength of side of contam. area
2.25m/sVwind speed-mixing zone

2metersDHdiffusion height
2.03E+07cm2Aarea of contamination

3.14Bpi
7.90E+08secTexposure interval



from the US EPA Regional screening table revised April 2009.
Health Criteria (Non-carcinogenic Reference Doses and Cancer Slope Factors) are obtained

Cancer Weight of Evidence from US EPA IRIS Database as of May, 2007

TABLE 2 - D

HSRA TYPE 3 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Toxicology Data

Cancer Slope FactorsChronic Reference Doses
IURFRFC(EPA Reg. III RBC Table)(EPA Reg. III RBC Table)

InhalationOralInhalationOral Constituent
mg/kg-day-1mg/kg-day

NANANANANA1.00E-02cis-1,2 Dichloroethylene
NA0.06NANA1.71E-022.00E-02trans-1,2-Dichloroethylene

5.9E-060.272.07E-025.40E-017.71E-021.00E-02Tetrachloroethylene
2.0E-06NA7.00E-031.30E-02NANATrichloroethylene
4.4E-061.0E-011.54E-023.00E-032.86E-027.20E-01Vinyl Chloride

NA = Not applicable or no value available 
NR = Not reported or not evaluated



TABLE 2 - E

HSRA TYPE 3 RISK REDUCTION STANDARDS FOR SOIL
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Equations and Calculations - Based on Trichloroethylene

TABLE 2 - B

Calculation of Risk-Based Type 3 Criteria for Soil per RAGS B Equations 6 and 7

Eq. B1 - Calculate Non-Carcinogenic RBC 
RAGS 7 - Non-Cancer Based

Eq. B2 - Calculate Carcinogenic RBC 
RAGS 6 - Cancer Based

TABLE 2 C

Calculation of Soil-to-Air Volatilization Factor - (VF) - RAGS B Eq. 8

Eq. C1 - Calculate D(ei)

Eq. C2 - Calculate K(d)

Eq. C3 - Calculate K(as)

Eq. C4 - Calculate "

Eq. C5 - Mixing Geometry Constant

Eq. C6 - Calculate VF

K
H

K
trichloroethyleneas

d
( )

( )
( )

.
.= = =

0422
332

0127

D D x E trichloroethylene xei i( ) ( )
( . ) .( ) . . .= = =0 33 0 330 079 035 0 05587

α =
+ −

=
+ −

=
( )

( )( ) /
(

. .
. ( . ( . ) / . )

.( )

( ) ( )

D x E
E p E K

trichloroethylene
x

x
ei

s as1
0 05587 0 35

0 35 2 65 1 0 35 0127
0 00141

Mixing Cons t
LS x V x DH

A
Cons t

m x m s x m
cm

E m kgtan ( tan )
. /

, ,
. /= = = −

45 2 25 2
20 250 000

9 976 62
3

VF Mix GeomCons t x
x x T

x D x E x K x kg g
trichloroethylene E x

x x x
x x x xei as

= = − =−. tan
( )

( / )
( ) .

( . . . )
. . . .

/

( ) ( )

/π α 1 2

3

8 1 2

2 10
9 976 6

314 0 00141 7 9 10
2 0 05587 0 35 0127 0 001

3748
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Table 1

SUMMARY OF SOIL EXCEEDANCES AND RISK REDUCTION STANDARDS
FORMER PROFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Results Reported in mg/Kg - Dry Weight

Highest RRSCalculated 
(Type 3 or 4)Risk Reduction StandardsNumber of DetectionsGA HSRAMaximumFrequency

RRS Table 1Detectionof DetectionCAS No.Constituent
Type 4Type 4Type 32 Times GreaterAbove Table 1Concentration

(mg/Kg)(See Table 3-A)(See Table 3-A)(See Table 2-A)Than Table 1(GA 391-3-19-Appendix)(See Note 1)
surfaceall

3.43E+023.43E+023.43E+025.30E-01000.530.0062156-59-2cis-1,2 Dichloroethylene
5.42E+015.42E+015.42E+011.00E+01000.53DL0156-60-5trans-1,2-Dichloroethylene
1.68E+001.68E+001.68E+005.00E-0111130.187.737127-18-4Tetrachloroethylene
1.16E+011.16E+011.16E+015.00E-01010.130.232279-01-6Trichloroethylene

4.96E+00 (surface)4.96E+006.12E+002.00E-01000.04DL075-01-4Vinyl Chloride

Source: GA Rules 391-3-19-.01 to 391-3-19-Appendix. Version Downloaded 29 August 2006 Georgia Department of Natural Resources.

Note: Number of times constituent was detected in total of 22 sample analyses
NC = Not Calculated or Not Calculable

Date Printed
11-Jun-09



Site Constituent Data
Type 4 Groundwater Criteria

calculated values)
(Calculated or Look-up only if no

TABLE 4 - A

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR GROUNDWATER
FORMER PROFFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Type 4 GW Criteria - Look Up - (9)(c)Type 4 GW Criteria - Calculated Criteria (9)(c)1 and 2Water
(mg/l)(mg/l)Max. ReportedDetectionCAS No.Constituent

HighestLowest ValueCancer-BasedNonCancer-BasedConc.Frequency
Basis(mg/l)of Non-Calc.PQLBackgroundTable 1-III-HSRA(Eq. 1 & 2 - RAGS B)(Eq. 1 RAGS B)(Eq. 2 RAGS B)(mg/l)

Risk-based1.02E+000.0050.00500.0051.02E+00NC1.02E+006.9E-0202/05156-59-2cis-1,2 Dichloroethylene
Risk-based1.61E-010.0050.00500.0051.61E-01NC1.61E-01DL0/5156-60-5trans-1,2-Dichloroethylene
Risk-based3.83E-030.0050.00500.0053.83E-033.83E-034.45E-015.6E+0005/05127-18-4Tetrachloroethylene
Risk-based3.45E-020.0050.00500.0053.45E-023.45E-02NC3.2E-0102/0579-01-6Trichloroethylene
Risk-based1.82E-020.010.0100.0021.82E-021.82E-022.91E-01DL0/575-1-4Vinyl Chloride

Notes:
Calculations are detailed in Tables 4-B through 4-D.
NA = Not available (none in available databases) or not appropriate (I.e., most metals are not volatile at environmental temperatures)
NC = Not calculated (either not appropriate, or there were missing values, I.e., no molecular dffusivity values for most metals).
NS = Not sampled
NL = Not listed
ND = Not determined
BDL = Below detection Limit
Shaded Cells - Not referenced 
PQLs assume Test Method 8240

Type 4 Groundwater Criteria:
Boxed Column of Cells = Identified Criteria.

Date Printed
11-Jun-09



TABLE 4 - B

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR GROUNDWATER
FORMER PROFFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Calculation of Risk-Based Type 4 Criteria for Groundwater per RAGS B Equations 1 and 2

Calculation of Cancer Based Type 4 RRS - (9)(c)(2)Calculation of Non-Cancer Based Type 4 RRS - (9)(c)(1)

CancerCalculated Terms forCancer Slope FactorsCancerNon-CancerCalculated Terms forChronic Ref. DosesCAS No.Constituent
BasedRAGS B Equation 1Table 4-CWeight-of-EvidenceBasedRAGS B Equation 2Table 4-C

EPA RAGS BSFiSFoSFiSFoTargetEPA RAGS B1/RfDi1/RfDoRfDiRfDo
Equation 1InhalationOralInhalationOralHaz RiskEquation 21/(mg/kg-day)InhalationOral 
(mg/kg)(mg/kg-day-1)(mg/kg-day-1)(mg/kg)(mg/kg-day)

NC0.00E+000.00E+00NANA1.0E-05NA1.022E+000.000100.000NA1.00E-02156-59-2cis-1,2 Dichloroethylene
NC0.00E+000.00E+00NANA1.0E-05NA1.614E-0158.33350.0001.71E-022.00E-02156-60-5trans-1,2-Dichloroethylene

3.83E-032.07E-025.40E-012.07E-025.40E-011.0E-05NA4.451E-0112.963100.0007.71E-021.00E-02127-18-4Tetrachloroethylene
3.45E-027.00E-031.30E-027.00E-031.30E-021.0E-05Not on IRISNC0.0000.000NANA79-01-6Trichloroethylene
1.82E-021.54E-023.00E-031.54E-023.00E-031.0E-05A2.908E-0135.0001.3892.86E-027.20E-0175-1-4Vinyl Chloride

Non-cancer Based Soil Concentrations Calculated per Equation 2 of RAGS B. See Equation B1 in Table 4 - D
Cancer Based Soil Concentrations Calculated per Equation 1 of RAGS B. See Equation B2 in Table 4 - D

Terms and Units (HSRA Table 3)
 

***mg/lCChemical Concentration
1unitlessTHITarget Hazard Index

1.00E-05unitlessTRTarget Risk
chem. spec.mg/kg-DayRfDoOral Reference Dose
chem. spec.mg/kg-DayRfDiInhalation Reference Dose
chem. spec.mg/kg-day-1SFoOral Slope Factor
chem. spec.mg/kg-day-1SFiInhalation Slope Factor

70kgBWAdult Body Weight
25yrATncAveraging Time (nc)
70yrATcAveraging Time (c)

250Days/yrEFExposure Freg.
25yearsEDExposure Duration
20m3/DayIRaIntake Rate - Air
1l/DayIRwIntake Rate - Water

0.5l/m3KVolatilization Factor

Notes:
Type 4 RRS does not specify carcinogenic risk of 1E-4 for Class "C" Carcinogens. 
NA = Not available (none in available databases) or not appropriate (I.e., constituent may not be a carcinogen or may not have systemic toxicity)
NC = Not calculated (either not appropriate, or there were missing values)
ND = Not determined
Shaded Cells - Not referenced 



EPA Regional screening table revised April 2009.
Health Criteria (Non-carcinogenic Reference Doses and Cancer Slope Factors) are obtained from the US

Cancer Weight of Evidence from US EPA IRIS Database as of May, 2007

TABLE 4 - C

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR GROUNDWATER
FORMER PROFFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Toxicology Data

CancerCancer Slope FactorsChronic Reference Doses
IURFRFCWeight-of(EPA Reg. III RBC Table)(EPA Reg. III RBC Table)

EvidenceInhalationOralInhalationOral Constituent
mg/kg-day-1mg/kg-day

NANADNANANA1.00E-02cis-1,2 Dichloroethylene
NA0.06NRNANA1.71E-022.00E-02trans-1,2-Dichloroethylene

5.9E-060.27NA2.07E-025.40E-017.71E-021.00E-02Tetrachloroethylene
2.0E-06NANot on IRIS7.00E-031.30E-02NANATrichloroethylene
4.4E-061.0E-01A1.54E-023.00E-032.86E-027.20E-01Vinyl Chloride

NA = Not applicable or no value available 
NR = Not reported or not evaluated



TABLE 4 - D

HSRA TYPE 4 RISK REDUCTION STANDARDS FOR GROUNDWATER
FORMER PROFFESSIONAL CLEANERS
STONE MOUNTAIN, GEORGIA
Per GA HSRA  391-3-19-.07(9)(c)
May 2009

Equations and Calculations - Based on Trichloroethylene

TABLE 3 - B

Calculation of Risk-Based Type 4 Criteria for Water per RAGS B Equations 1 and 2

Eq. B1 - Calculate Non-Carcinogenic RBC 
RAGS 2

Eq. B2 - Calculate Carcinogenic RBC 
RAGS 1 ( ) ( )[ ]C trichloroethylene

x x x

x x x x x
=

+
( )

.

. . .

0 00001 70 70 365

25 250 0 4 05 20 0 4 1

( ) ( ) ( )[ ]NC trichloroethylene=
× × ×

× × × × + ×

1 70 25 365
250 25 100 05 20 3333 1.
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