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1.0 INTRODUCTION 

This Voluntary Remediation Program Application is being submitted on behalf 
of Indian Trial Assoc., LTD for the property (Property) at 2040 Beaver Ruin Road 
in Norcross, Georgia.  A Voluntary Remediation Program (VRP) Application and 
Checklist and the Application Fee check are included in Appendix A. Tax map 
and warranty deed information for the Property is attached in Appendix B.  
 
A topographic map (Property Location Map) of the surrounding area is included 
as Figure 1.  The Site was developed as a retail strip mall located on a parcel of 
approximately 1.79 acres.  The Property is predominantly covered with a 
building slab and an asphalt parking lot as illustrated on the Site Plan attached as 
Figure 2.   

1.1 BACKGROUND  

The Crossings Shopping Center is 1.79 acres and was developed as a multi-
tenant shopping center since 1984.    The surrounding properties are 
predominantly commercial with some residential to the north.  A dry cleaner has 
operated within one of the tenant spaces (Suite 15) since 1984, Professional 
Cleaners & Linen Service (EPA ID #GAD981269095).  A Phase I and II 
Environmental Site Assessment (ESA) was completed by GLE in February 2011 
for the subject property.   During the Phase II ESA activities, a release of 
tetrachloroethene (PCE) was detected in the subsurface soils and groundwater 
above the applicable Notification Concentration (NC) referenced in EPD’s 
Hazardous Site Response Act (HSRA) Regulations Chapter 391-3-19, Appendix I.   
Impacted soils above the NC were removed from the Site within 30 day’s of 
detection.  A release notification to groundwater was subsequently submitted to 
EPD on April 7, 2011.   

1.2 PROPERTY ELIGIBILITY  

The Property meets the eligibility criteria for the VRP.  A release of regulated 
substances on the Property has been confirmed.  The Property is not listed on the 
National Priorities List, is not currently undergoing response activities required 
by an order of the Regional Administrator of the United States Environmental 
Protection Agency (EPA), and is not required to have a permit under Code 
Section 12-8-66. Qualifying the Property under this VRP would not violate the 
terms and conditions under which the division operates and administers 
remedial programs by delegation or by similar authorization from the EPA. 
There are no, and never have been any, outstanding liens filed against the 
Property pursuant to Code Sections 12-8-96 and 12-13-12.  
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1.3 PARTICIPANT ELIGIBILITY  

Indian Trial Assoc., LTD is both the owner of the Property and the VRP 
applicant.  Furthermore, Indian Trial Assoc., LTD is not in violation of any order, 
judgment, statute, rule, or regulation subject to the enforcement authority of the 
Director of the EPD.  

1.4 PREVIOUS REMEDIATION 

A Phase II ESA for the Property was completed in February 2011.  Soils reported 
above the NC were detected in borings installed adjacent to the dry cleaning 
machine in Suite 15 at the Property.  PCE soil contamination above the NC was 
reported in 2 soil samples from hand auger boreholes HA-1-1 and HA-2-1 at 1 
foot below ground surface (bgs).  A summary of the detected analytes from the 
Phase II ESA is included in Table 1.  The sampling locations are illustrated on 
Figures 2 and 3. 
 
REM-CON, on behalf of Indian Trail Assoc, LTD, initiated soil removal activities 
on April 2 and 8, 2011 to address the reported NC exceedances.  The concrete 
floor was removed to allow access to the impacted soils. The impacted soils were 
excavated by manual methods and were transferred to two 55-gallon drums.  
The final excavation was approximately 4 feet wide by 4.33 feet long and 1 foot 
deep.    
 
Confirmatory soil samples were collected from the base of the excavation and 
one from each of the four sidewalls to determine if all the soils with 
concentrations of PCE above the NC’s had been removed.  Following the initial 
confirmatory sampling, additional soils were removed from the base and 
sidewall SWA.  These two areas were re-sampled.  The final confirmatory 
sampling locations (B-2, SWA-2, SWB-1, SWC-1, and SWD-1) are illustrated on 
Figure 3 and the associated analytical results are summarized in Table 2. 

 
The soils were disposed of as a listed hazardous waste (F-002) based on the 
source of the release (used dry cleaning solvents).  A total of 2 drums of soils 
were transported on April 15, 2011 by MCF Systems of Atlanta, Inc. to Giant 
Resource Recovery - Attalla, Inc. located in Attalla, Alabama.  A copy of REM-
CON’s removal report was previously provided to EPD.  
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2.0 CURRENT SITE CONDITIONS  

2.1 GEOLOGICAL SETTING  

2.1.1 Regional Geology  

The Property is located within the Piedmont Physiographic Province.  The 
regional subsurface geologic setting is characterized by a gradational weathering 
profile with depth from soil to partially weathered rock (PWR) to competent 
bedrock. Groundwater occurs under unconfined conditions where the 
potentiometric surface is generally similar to the ground surface topography. 
Along topographically low areas, the water table typically occurs within the soil 
to PWR portions of the weathering profile, whereas along topographically high 
areas, the water table often occurs in the underlying bedrock.   

2.1.2 Property Geology and Hydrogeology  

The Site is primarily asphalt parking lot.  The geologic units encountered during 
the investigation included: 
 

 native silt with sand, sandy clay;  
 saprolite; and 
 partially weathered bedrock.   

 
The characteristics of the stratigraphic units encountered beneath the Site are 
illustrated on geologic cross section location map presented as Figure 4 and 
perpendicular geologic cross sections presented as Figures 5 and 6.    
 
The native soils encountered beneath the Site at all borings and groundwater 
monitoring wells consist of silt that is sandy with some clay, and is medium 
dense, fine to very fine grained, and dry, a sandy clay lense (18 to 22 feet bgs), 
grading to silt sand to saprolite at approximately 30 feet bgs. The depth to 
partially weathered bedrock (PWR) is estimated at a depth of approximately 43 
feet below ground surface based on refusal during drilling performed at 
monitoring well MW-4.    
 
Groundwater beneath the Property stabilizes at approximately 15 to 17 feet bgs.  
The water table at the Property occurs in the soil and PWR zone.  The overall 
groundwater flow direction based on the August 17, 2011 groundwater level 
measurements included in Table 3 is to the southeast as illustrated on Figure 7.   
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The hydraulic gradient is approximately 0.024 foot/foot based on the data 
presented in Table 2.  Based on in-situ hydraulic conductivity testing (slug test) 
performed on monitoring well MW-4, the horizontal hydraulic conductivity is 
estimated at 1.25E-02 cm/sec.   

 
The PWR typically has a higher sand-size grain content and is therefore more 
transmissive than the surrounding saprolite, which has a higher clay content.  
The native soils, saprolite, PWR, and shallow bedrock aquifers are generally 
assumed to be interconnected. 
 

2.1.3 Soils  

Based on the results of the Phase II ESA for the Property completed in February 
2011, impacted soils under the building slab were removed in April 2011 as 
detailed previously in Section 1.4.   During the Phase II ESA, Geoprobe borings 
B-1, B-2, and B-3 were also installed at locations surrounding Suite 15 as 
illustrated on Figure 2.   Soils were screened with an organic vapor analyzer and 
submitted to the project laboratory from target compound list (TCL) volatile 
organic compounds (VOCs).  PCE was detected in the soil sample from B-2 (15 ft 
bgs) at a concentration of 13.6 micrograms per kilogram (µg/kg), which is below 
the applicable NC and Type 1 RRS (180 µg/kg).   The soil sample from B-3 (15 ft 
bgs) was free from detectable levels of TCL VOCs.  A summary of the analytical 
results is included in Table 1.  
 
EMA installed a hand auger boring B-4 to a depth of 1.5 feet bgs at a location 
where the blow down drain pipes from the boiler discharge at the rear of the 
building on July 21, 2011.   The location of boring B-4 is also illustrated on Figure 
2.  The soil sample was submitted to the project laboratory for PCE analysis.  PCE 
was reported at 33 µg/kg, which is also below the NC and Type I RRS for this 
analyte.  The soils at the Property meet the Type I RRS for PCE based on the 
investigation data. 
 

2.2 GROUNDWATER  

During the Phase II ESA, three groundwater samples were collected from 
Geoprobe borings B-1, B-2, and B-3.  The groundwater samples were submitted 
to the project laboratory for TCL VOCs analysis.  PCE was reported in the 
groundwater samples collected from B-2 and B-3 at 1.53 microgram per liter 
(µg/L) and 16.1 µg/L, respectively.  The sampling locations are illustrated on 
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Figure 2.  The results of this sampling were provided to EPD in the notification 
correspondence and are included in Table 3. 
 
Based on EPD’s correspondence dated June 7, 2011, three groundwater 
monitoring wells (MW-1, -2, -3) were installed to determine the groundwater 
flow direction and to delineate the horizontal extent of the PCE contamination.   
The wells were installed on June 30, 2011 and were sampled for PCE on July 1, 
2011.   The results of these activities, analytical laboratory report, and 
stratigraphic and instrumentation logs were provided to EPD in correspondence 
dated July 12, 2011.   Based on the highest PCE level that was reported in the 
groundwater sample collected from monitoring well MW-2 and the fact that this 
well is located closest to the source of the release, this sample was also analyzed 
for trichloroethene (TCE), cis-1,2-dichloroethene (cis-1,2-DCE), trans-1,2-DCE, 
and vinyl chloride.  Only PCE was detected above the associated reporting limit. 
 
An additional downgradient well (MW-4) was installed on July 21, 2011 to define 
the horizontal extent of the PCE contamination in groundwater.  The well was 
sampled on July 22, 2011.  The locations of the monitoring wells are illustrated on 
Figures 2 and 8.  The analytical results for the groundwater samples are 
summarized in Table 3.   
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3.0 PRELIMINARY CONCEPTUAL SITE MODEL  

The preliminary Conceptual Site Model (CSM) is intended to establish a common 
knowledge base about the Property and its environmental condition, to facilitate 
the development of basic remedial action objectives appropriate for the Property, 
and to allow an informed decision regarding possible remedial action measures 
for the Property.  This section discusses the extent of the groundwater PCE 
contamination, the potential receptors and exposure pathways associated with 
the groundwater contamination, and the fate and transport of PCE.  

3.1 EXTENT OF THE GROUNDWATER CONTAMINATION 

The horizontal delineation to groundwater was accomplished by installing and 
sampling four monitoring wells at the Property.  In addition, groundwater 
samples collected from borings during the Phase II ESA was used to aid with the 
delineation.  It should be noted that delineation of what appears to be a relatively 
small dissolved plume was problematic due to the plumes location under the 
building slab and the associated limited access.  While the number of monitoring 
wells is limited, cross section interpretations were prepared from the available 
data.  The vertical extent was assumed to be at bedrock, but will be defined in 
subsequent delineation investigations as detailed later in this report.  The 
horizontal extent of the groundwater contamination was delineated to the Type 1 
RRS for PCE.  A summary of the groundwater delineation standards for PCE and 
the associated degradation products is included in Table 5.  The cross section 
location map is attached as Figure 4 and the cross sections are illustrated on 
Figures 5 and 6.  The cross sections include the analytical groundwater results.   
An Isoconcentration Contour Map for PCE is attached as Figure 8.  
 
Additional delineation information is needed to define the groundwater 
concentrations of PCE at the source and vertically.  A shallow monitoring well is 
proposed directly adjacent to the former location of the dry cleaner inside the 
building.  This well will need to be a 1-inch PVC well installed by direct push 
methods based on access limitations.  The vertical extent of the groundwater 
contamination will be determined by installing a telescoping well installed to a 
depth of approximately 45 feet bgs at a location downgradient of the source area.  
The well locations will be discussed and agreed upon with EPD prior to 
installation. 
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3.2 CONCEPTUAL SITE MODEL  

A preliminary CSM was developed based on the available Property information.  
A discussion of the CSM components is presented below, and the CSM is 
presented as Figure 9. 

3.2.1 Source  

The source area was the release of PCE to the subsurface soils adjacent to the dry 
cleaning machine.  Since the remaining soils appear to be below the Type I RRS 
for PCE based on the soil removal activity, the only remaining source is the 
dissolved groundwater PCE contamination at the Property, and its degradation 
products.  Only PCE has been detected above the applicable reporting limits.   

3.2.2 Potential Exposure Pathways  

The potential exposure pathways were determined for the Property.  These 
pathways include: 

 Contact with constituents in the soil via ingestion, inhalation, or vapor 
intrusion. 

 Contact with constituents in groundwater via ingestion, dermal contact, 
or vapor intrusion. 

 Continents in the groundwater migrating to surface water and/or 
sediment. 

 
All exposure pathways are currently incomplete.  The soil contamination is 
below the Type I RRS and therefore does not pose a significant risk to current or 
future receptors.  The groundwater exposure pathway is currently incomplete 
since the contamination is limited to the property.  The Property and adjacent 
properties obtain potable water from the City of Norcross.  The closest 
downgradient surface water body is Beaver Ruin Creek which is located 
approximately 1,850 feet to the southwest.  The evaluation of the exposure 
pathway for off-site residents and migration to a surface water body will be 
addressed as detailed in Section 3.3. 

3.2.3 Potential Receptors 

The potential receptors are limited to human receptors.  Ecological receptors do 
not appear possible based on the fact that the remaining soil contamination 
which is below the Type I RRS and is below the concrete slab and the distance to 
the closest downgradient surface water body from the Property.  The human 
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receptors include the commercial workers at the Property and off-site residents 
with private drinking water wells downgradient from the Property.  In addition, 
construction activities could take place in the future.  Construction workers 
could potentially have short-term (<1 year) exposure to contaminants in 
subsurface soils; however, the risk is minimal since the soils meet the Type I RRS. 
 
The site and surrounding properties are served by a public water supply system.  
A USGS well search for public and private wells within a one-mile radius was 
completed to locate any wells within this radius.  The well search was limited to 
a one-mile radius based on the toxicity of the associated contaminants detected 
and based on if the contaminant exceeded the associated MCLs.   Based on the 
results of the well search and EPD’s review of their internal database, six private 
wells were located at the Jones RV Park at 2200 Willowtrail Parkway, which is 
approximately 3,000 feet to the south-southwest.  The well search 
correspondence and supporting documentation was provided to EPD in the 
notification documentation. 
 
The workers at the on-Site strip mall may be subject to vapors emitting from the 
remaining PCE in subsurface soils below the slab and groundwater.  An initial 
screening evaluation was completed in accordance with the OSWER Draft 
Guidance for Evaluation the Vapor Intrusion to Indoor Air Pathway from 
Groundwater and Soils, November 2002.  Based on the results of the Tier 1 and 
Tier 2 steps outlined in the Subsurface Vapor Intrusion Guidance, a site-specific 
pathway assessment was required.  The site-specific evaluation was completed to 
determine the incidental risks resulting from vapor intrusion using USEPA’s 
“User Guide for Evaluating Subsurface Vapor Intrusion into Buildings”, dated 
February 22, 2004.  The GW-Screen Version 3.1 was used to assess the 
groundwater and the SL-ADV Version 3.1 was used to assess the soils.  The 
average of the five post-removal confirmatory soil sample results for PCE was 
used in the soil model and the highest PCE concentration detected within the 
groundwater was used in the groundwater model.  The space is a commercial 
dry cleaning operation with an exhaust fan so indoor air exchange rate is high.  
The results for both the soil and groundwater models indicated that the resulting 
hazard indices and incremental risk values were within the acceptable range and 
estimated indoor air concentrations would not exceed OSHA exposure limits for 
ongoing facility operations.  The results of the modeling are included in 
Appendix C. 

3.3 FATE AND TRANSPORT MODEL 

The Type I RRS’s will be the off-site cleanup standards for groundwater at the 
point of exposure.  Since the closest drinking water receptor is approximately 
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3,000 feet from the Property and all downgradient properties within 1,000 feet 
are on public water, the point of exposure has been set to 1,000 feet from the 
Property line.  The point of demonstration well will be on-site monitoring well 
MW-4.   
 
A fate and transport model will be constructed using BIOCHLOR 2.2.  The model 
will incorporate all existing and newly collected Property information 
concerning hydrogeological and contaminant information.  Data will be used to 
construct a Calibration model from which the following models will be run: 
 

 a model to determine the maximum distance the plume is 
expected to travel; 

 a model to determine when the plume begins to retreat; 
and 

 a model to determine the maximum groundwater PCE 
concentration at the source at which the Type I RRS is not 
exceeded at a point 1,000 feet downgradient. 

3.4 GROUNDWATER CLEANUP STANDARDS 

The on-site groundwater cleanup standards for PCE and the associated 
degradation products will be calculated based on the modeling proposed in the 
previous section and within the timeline detailed in Section 4.4.  



Professional Cleaners & Linen Service  September 2, 2011 

 
  
 

539-01 10 Environmental Management Associates, LLC 
 

4.0 POTENTIAL REMEDIAL OPTIONS  

It is Indian Trail Assoc, LLP objective to keep the Property off the HSI by 
implementing this VRP which will be protective of human health and the 
environment. 

4.1 EVALUATION OF POTENTIAL REMEDIAL OPTIONS  

EMA screened the following potential remedial options to meet the objective for 
the Property:  

 Groundwater restriction covenant 
 In-situ chemical oxidation (ISCO) 
 Combination of the above  

4.1.1 Groundwater Restriction Covenant 

Based on the limited exposure pathways present on site, institutional controls 
can be utilized at the Property to eliminate any possible future exposure 
pathways for on-site exposure.  A deed notice can be placed on the Property that 
would prohibit the direct use or extraction of groundwater from anywhere on 
site.  For future off-site exposure, the results of the modeling may indicate that 
the current groundwater concentrations meet the on-site cleanup standards for 
off-site exposure to a downgradient receptor 1,000 feet from the Property line.  If 
this is the case, then the institutional control would be the only necessary 
remedial option required to meet the objective.    

4.1.2 ISCO  

If the results of the modeling and further source delineation indicate that the 
current COC concentrations exceed the groundwater cleanup standards, the use 
of in-situ chemical oxidation (ISCO) reagents such as sodium persulfate could be 
used to reduce the existing contamination to levels at or below the cleanup 
standards.  Oxidation works directly on the contaminants by immediate 
dechlorination upon contact (residuals are carbon dioxide and water).  The 
chemical oxidant proposed for this ISCO application will be formed by 
combining FMC Corporation’s Klozur® sodium persulfate reagent with an 
alkaline activator (sodium hydroxide) to form powerful sulfate and hydroxyl 
radicals that can be injected into the aquifer within the source zone areas at the 
Site.  The expected life of the sulfate radical in the subsurface is 2 or 3 months 
following injection.  
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The COC could be reduced by ISCO to levels at or below the groundwater 
cleanup standards or the associated Type 1 RRS.   

4.1.3 Combination of the Above 

A combination of the two remedial alternatives could be used to meet the 
objective depending on the post-remediation COC concentrations.  If the COC 
concentrations are higher than the applicable Type 1 RRS but below the 
groundwater cleanup standards, both remedies would be used to meet the 
objective. 

4.2 COMPLETION OF THE VRP 

The steps required for completion of the VRP is going to depend on the remedial 
option selected.  This will be discussed in the updated CSM and final 
remediation plan. 

4.3 COST ESTIMATE 

The cost to complete the VRP is going to depend on the remedial option selected.  
In the interim we have provided a range of estimated costs depending on if ISCO 
is required included in Appendix D. 
 

4.4 PROJECTED MILESTONE SCHEDULE  

 The groundwater delineation investigation will be completed within the first 
four weeks following receipt of the approval of this Property into the VRP.  An 
updated CSM along with the results of the modeling and development of the 
groundwater cleanup standards will be submitted within two months following 
the VRP approval notification.  A Projected Milestone Schedule, showing 
timelines for the following items, is included in Appendix E.  

 Groundwater Delineation Investigation  
 Semi-Annual Progress Report Submittal  
 Updated CSM Submittal with Final Remediation Plan 
 File Groundwater Restriction Covenant if required 
 ISCO Injection(s) if required 
 VRP Compliance Status Report  
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TABLE 1

SOIL  INVESTIGATION SAMPLING DATA
PROFESSIONAL CLEANERS AND LINEN SERVICE

NORCROSS, GEORGIA

Sample Sample Sample Concentration Standard  (2)

ID Date Depth (ft. bgs) Analyte (  g/kg) (1) (  g/kg)

B-2-15 2/11/2011 15 PCE 13.6 180

B-3-15 2/11/2011 15 PCE BRL (5.36)(3) 180

HA-1-1 2/11/2011 1 PCE 222 180

Acetone 277 2740

HA-2-1 2/11/2011 1 PCE 296 180

Notes:
1)  g/kg - micrograms per kilogram
2)  Type 1 Risk Reduction Standard for analyte in soil.
3)  BRL - Below reporting limit



TABLE 2

CONFIRMATORY SOIL SAMPLING  DATA
PROFESSIONAL CLEANERS AND LINEN SERVICE

NORCROSS, GEORGIA

Sample Sample Sample Concentration Standard  (2)

ID Date Depth (ft. bgs) Analyte (  g/kg) (1) (  g/kg)

SWA-1 4/2/2011 0.5 PCE 340 180

SWA-2 4/8/2011 0.5 PCE 38 180

SWB-1 4/2/2011 0.5 PCE 38 180

SWC-1 4/2/2011 0.5 PCE 71 180

SWD-1 4/2/2011 0.5 PCE 26 180

B-1 4/2/2011 1.0 PCE 330 180

B-2 4/8/2011 1..25 PCE 43 180

Notes:
1)  g/kg - micrograms per kilogram
2)  Type 1 Risk Reduction Standard for analyte in soil.
3)  BRL - Below reporting limit



TABLE 3

GROUNDWATER LEVEL MEASUREMENTS
PROFESSIONAL CLEANERS AND LINEN SERVICE

NORCROSS, GEORGIA

Date Ground Surface TOC Depth to Groundwater

Well Number Measured Elevation (1) Elevation (1) Groundwater (feet BTOC)  (2) Elevation (1)

MW-1 7/1/2011 99.59 99.18 15.10 84.08

7/12/2011 99.59 99.18 15.25 83.93

8/17/2011 100.41 100.00 15.76 84.24

MW-2 7/1/2011 98.53 97.96 16.50 81.46

7/12/2011 98.53 97.96 16.63 81.33

8/17/2011 99.37 98.80 17.30 81.50

MW-3 7/1/2011 98.43 98.00 14.39 83.61

7/12/2011 98.43 98.00 14.75 83.25

8/17/2011 99.26 98.83 15.47 83.36
MW-4 8/17/2011 97.81 97.39 16.70 80.69

Notes:

(1)  Top of casing (TOC), ground surface, and groundwater elevations based on an assumed datum. Re-surveyed 

on August 17, 2011.

(2)  BTOC - below top of casing

Tables-1-5rev



TABLE 4

ANALYTICAL GROUNDWATER  DATA
PROFESSIONAL CLEANERS AND LINEN SERVICE

NORCROSS, GEORGIA

Sample Sample Concentration Standard  (2)

Location Date Analyte (  g/L) (1) (g/L)

B-1 2/11/2011 Chloroform 2.24 100

B-2 2/11/2011 PCE 1.53 5

B-3 2/11/2011 PCE 16.1 5

MW-1 7/1/2011 PCE 50 5

MW-2 7/1/2011 PCE 62 5

MW-3 7/1/2011 PCE BRL (0.005)(3) 5

MW-4 7/22/2011 PCE BRL (0.005) 5

Notes:
1)  g/L - micrograms per liter
2)  Type 1 Risk Reduction Standard for analyte in groundwater.
3)  BRL - Below reporting limit



TABLE 5

GROUNDWATER DELINEATION STANDARDS
PROFESSIONAL CLEANERS AND LINEN SERVICE

NORCROSS, GEORGIA

Delineation Standard
Analyte (  g/L)

PCE 5.0

TCE 5.0

cis-1,2-DCE 5.0 (D.L.)

trans-1,2-DCE 100
Vinyl Chloride 2.0

Notes:

D.L. - detection limit

Tables-1-5



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

VRP APPLICATION AND PAYMENT











PG OVERSIGHT SUMMARY
PROFESSIONAL CLEANERS AND LINEN SERVICE

NORCROSS, GEORGIA

PG Summary of Time (1) Units Unit Cost Sub-Total

8/1/11 to 8/31/11
Install Well 3 85.00$       255.00$       
VRP Report/Figures/Tables 25 85.00$       2,125.00$    

sub-total 2,380.00$    

Notes:
(1)  This summary does not include time spent installing initial three wells
requested by EPD and submitted under report dated July 12, 2011.
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TAX MAP AND WARRANTY DEED  
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APPENDIX C 

INDOOR AIR QUALITY MODELING 



DATA ENTRY SHEET

CALCULATE RISK-BASED SOIL CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter "X" in "YES" box and initial soil conc. below)

YES X

ENTER ENTER
Initial

Chemical soil
CAS No. conc.,

(numbers only, CR

no dashes) (g/kg) Chemica

127184 4.32E+01 Tetrachloroethylene

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Depth Depth below Totals must add up to value of Lt (cell G28) Soil

 below grade grade to bottom Thickness Thickness stratum A User-defined
Average to bottom Depth below of contamination, Thickness of soil of soil SCS stratum A

soil of enclosed grade to top (enter value of 0 of soil stratum B, stratum C, soil type soil vapor
temperature, space floor, of contamination, if value is unknown) stratum A, (Enter value or 0) (Enter value or 0) (used to estimate OR permeability,

TS LF Lt Lb hA hB hC soil vapor kv

(oC) (cm) (cm) (cm) (cm) (cm) (cm) permeability) (cm2)

19.4 15 45 503 45 0 0 SIC

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B Stratum B Stratum C Stratum C Stratum C Stratum C Stratum C
 SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic SCS soil dry soil total soil water-filled soil organic

soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction, soil type bulk density, porosity, porosity, carbon fraction,

b
A nA

w
A foc

A b
B nB

w
B foc

B b
C nC

w
C foc

C

(g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless) (g/cm3) (unitless) (cm3/cm3) (unitless)

SIC 1.38 0.481 0.216 0.002 1.5 0.43 0.002 1.5 0.43 0.002

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
 space Soil-bldg. space space Enclosed Floor-wall Indoor flow rate into bldg.

floor pressure floor floor space seam crack air exchange OR
thickness, differential, length, width, height, width, rate, Leave blank to calculate

Lcrack P LB WB HB w ER Qsoil

(cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h) (L/m)

25.4 40 2286 762 487 0.1 1 5

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for

carcinogens, noncarcinogens, duration, frequency, carcinogens, noncarcinogens,

ATC ATNC ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)

70 25 25 250 1.0E-06 1

Used to calculate risk-based
END soil concentration.
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Reset to 
Defaults

Lookup Soil 
Parameters

Lookup Soil 
Parameters

Lookup Soil 
Parameters
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CHEMICAL PROPERTIES SHEET

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at Normal carbon component Unit Physical

Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference state at
in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc., soil

Da Dw H TR Hv,b TB TC Koc S URF RfC temperature,

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3) (S,L,G)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01 L

END
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INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A Stratum A Stratum A Floor-
Source- soil soil soil effective soil soil soil wall Initial soil Bldg.

Exposure building air-filled air-filled air-filled total fluid intrinsic relative air effective vapor seam concentration ventilation
duration, separation, porosity, porosity, porosity, saturation, permeability, permeability, permeability, perimeter, used, rate,

 LT a
A a

B a
C Ste ki krg kv Xcrack CR Qbuilding

(sec) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (g/kg) (cm3/s)

7.88E+08 30 0.265 ERROR ERROR 0.284 1.51E-09 0.844 1.27E-09 6,096 4.32E+01 2.36E+05

Area of Stratum Stratum Stratum Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor A B C overall

space to-total depth vaporization at constant at constant at viscosity at effective effective effective effective Diffusion Convection
below area below ave. soil ave. soil ave. soil ave. soil diffusion diffusion diffusion diffusion path path
grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient, coefficient, length, length,

AB  Zcrack Hv,TS HTS H'TS TS Deff
A Deff

B Deff
C Deff

T Ld Lp

(cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s) (cm2/s) (cm) (cm)

1.74E+06 3.50E-04 15 9,458 1.35E-02 5.63E-01 1.78E-04 3.74E-03 0.00E+00 0.00E+00 3.74E-03 30 15

Exponent of Infinite
Average Crack equivalent source Infinite Exposure

Soil-water Source vapor effective foundation indoor source Time for duration >
partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg. Finite Finite source time for

coefficient, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., source source depletion, source

Kd Csource rcrack Qsoil Dcrack
Acrack exp(Pef)  Cbuilding  term  term D depletion

(cm3/g) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (unitless) (sec)-1 (sec) (YES/NO)

3.10E-01 4.23E+04 0.10 8.33E+01 3.74E-03 6.10E+02 #NUM! NA NA 3.60E+00 2.95E-06 5.82E+07 YES

Finite
source Mass Finite Final
indoor limit source finite Unit

attenuation bldg. bldg. source bldg. risk Reference
coefficient, conc., conc., conc., factor, conc.,

<> Cbuilding Cbuilding Cbuilding URF RfC

(unitless) (g/m3) (g/m3) (g/m3) (g/m3)-1 (mg/m3)

NA 2.56E-01 NA 2.56E-01 5.9E-06 6.0E-01

END
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RESULTS SHEET

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Final risk from quotient

exposure exposure indoor Soil indoor vapor from vapor
soil soil exposure saturation exposure intrusion to intrusion to

conc., conc., soil conc., soil indoor air, indoor air,
carcinogen noncarcinogen conc., Csat conc., carcinogen noncarcinogen

(g/kg) (g/kg) (g/kg) (g/kg) (g/kg) (unitless) (unitless)

NA NA NA 1.15E+05 NA 3.7E-07 2.9E-04

MESSAGE AND ERROR SUMMARY BELOW: (DO NOT USE RESULTS IF ERRORS ARE PRESENT)

SCROLL
DOWN

TO "END"

END
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DATA ENTRY SHEET

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter "X" in "YES" box and initial groundwater conc. below)

YES X

ENTER ENTER
Initial

Chemical groundwater
CAS No. conc.,

(numbers only, CW

no dashes) (g/L)

127184 6.20E+01 Tetrachloroethylene

ENTER ENTER ENTER ENTER
MORE Depth
 below grade Average ENTER

to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)

LF LWT directly above TS Qsoil

(cm) (cm) water table (oC) (L/m)

15 503 SIC 10 5

MORE


ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER

SCS vandose zone Vadose zone Vadose zone Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled

(used to estimate OR permeability, soil type bulk density, porosity, porosity,

soil vapor kv b
V nV w

V

permeability) (cm2) (g/cm3) (unitless) (cm3/cm3)

SIC 1.00E-08 SIC 1.38 0.481 0.216

Enter either a vadose zone SCS soil type OR a user-defined permeability.

MORE
 ENTER ENTER ENTER ENTER ENTER ENTER

Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure

carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATC ATNC ED EF

(unitless) (unitless) (yrs) (yrs) (yrs) (days/yr)

1.0E-06 1 70 25 25 250

Used to calculate risk-based

Chemical

GW-SCREEN
Version 3.1; 02/04

Reset to 
Defaults

Lookup Soil 
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DATA ENTRY SHEET
groundwater concentration.
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CHEMICAL PROPERTIES SHEET

ABC
Henry's Henry's Enthalpy of Organic Pure

law constant law constant vaporization at Normal carbon component Unit
Diffusivity Diffusivity at reference reference the normal boiling Critical partition water risk Reference

in air, in water, temperature, temperature, boiling point, point, temperature, coefficient, solubility, factor, conc.,
Da Dw H TR Hv,b TB TC Koc S URF RfC

(cm2/s) (cm2/s) (atm-m3/mol) (oC) (cal/mol) (oK) (oK) (cm3/g) (mg/L) (g/m3)-1 (mg/m3)

7.20E-02 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 2.00E+02 5.9E-06 6.0E-01

END
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INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam

separation, porosity, saturation, permeability, permeability, permeability, zone, zone, zone, zone, perimeter,

LT a
V Ste ki krg kv Lcz ncz a,cz w,cz Xcrack

(cm) (cm3/cm3) (cm3/cm3) (cm2) (cm2) (cm2) (cm) (cm3/cm3) (cm3/cm3) (cm3/cm3) (cm)

488 0.265 0.284 1.48E-09 0.844 ERROR 192.31 0.481 0.057 0.424 4,000

Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall

Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater ave. groundwater ave. groundwater ave. soil diffusion diffusion diffusion

rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,

Qbuilding AB  Zcrack Hv,TS HTS H'TS TS Deff
V Deff

cz Deff
T

(cm3/s) (cm2) (unitless) (cm) (cal/mol) (atm-m3/mol) (unitless) (g/cm-s) (cm2/s) (cm2/s) (cm2/s)

1.69E+04 1.00E+06 4.00E-04 15 9,553 7.81E-03 3.36E-01 1.75E-04 3.74E-03 2.89E-05 7.25E-05

Exponent of Infinite
Average Crack equivalent source Infinite

Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference

length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,

Ld Lp Csource rcrack Qsoil Dcrack Acrack exp(Pef)  Cbuilding URF RfC

(cm) (cm) (g/m3) (cm) (cm3/s) (cm2/s) (cm2) (unitless) (unitless) (g/m3) (g/m3)-1 (mg/m3)

488 15 2.08E+04 0.10 8.33E+01 3.74E-03 4.00E+02 1.30E+242 8.75E-06 1.82E-01 5.9E-06 6.0E-01
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RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient

exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to

conc., conc., groundwater solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen

(g/L) (g/L) (g/L) (g/L) (g/L) (unitless) (unitless)

NA NA NA 2.00E+05 NA 2.6E-07 2.1E-04

MESSAGE SUMMARY BELOW:

END
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APPENDIX D 

COST ESTIMATE 



ESTIMATED COSTS
PROFESSIONAL CLEANERS AND LINEN SERVICE

NORCROSS, GEORGIA

Activity Units Unit Cost Sub-Total

Consulting
VRP Application/Report 3,300.00$    
Additional Groundwater Delineation Investigation(1) 10,000.00$  
Semiannual Sampling/Progress Reports 4 2,500.00$  10,000.00$  
File Deed Restriction (if required) 2,500.00$    
Voluntary CSR Report 6,800.00$    

sub-total 32,600.00$  

Remediation
ISCO Remediation (if required) 34,000.00$  -- 46,000.00$  

Total Estimate Range 66,600.00$ -- 78,600.00$ 

Notes:
(1)  Based on only two additional wells.



 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

MILESTONE SCHEDULE  

 



MILESTONE SCHEDULE
PROFESSIONAL CLEANERS AND LINEN SERVICE

2040 BEAVER RUIN ROAD
NORCROSS, GEORGIA

Corrective Action Activity 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Groundwater Delineation Inv.
Updated CSM/Final Remedial Plan 
Semiannual Sampling/Progress Reports  
File GW Restriction Covenant (if required) 
ISCO Injection (if required)

Corrective Action Activity 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Semiannual Sampling/Progress Reports  
VRP Compliance Status Report X

Month 1

Month 1 Month 2

Second Year

Month 9 Month 10 Month 11 Month 12Month 5 Month 6 Month 7

Month 11

Month 2 Month 3 Month 4 Month 8

First Year
Month 5 Month 6 Month 12Month 3 Month 4 Month 7 Month 8 Month 9 Month 10

Milestone Sched
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