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STATEMENT OF FINDINGS 
The Fountain Oaks Shopping Center (FOSC), 4920 Roswell Road NE, Sandy Springs, Fulton 
County, Georgia (the subject site) is currently listed on the Georgia Hazardous Site Inventory 
(HSI) as HSI No. 10807.  Through this application, the responsible party (responsible for on-site 
groundwater impacts and off-site impacts to the west) and current property owners seek to have 
the subject site de-listed from the HSI and have regulatory oversight for the subject site and 
associated properties transferred to the Georgia Voluntary Remediation Program (VRP).  The 
applicant and property owners therefore request that the FOSC site be de-listed from the HSI. 
 
The three properties that are the subject of this application include:  

1. Fountain Oaks Shopping Center (subject site), 4920 Roswell Rd NE, Sandy Springs, GA 
30342  Fulton County Assessor Parcel No 17 009300061319.   
 

2. 115 West Belle Isle Road (FOSC Outparcel), Sandy Springs, Georgia 30342  
Fulton County Assessor Parcel No 17 009300021073.   
 

3. Long Island Terrace property (undeveloped), Sandy Springs, Georgia 30342 
Fulton County Assessor Parcel No 17 009300060881.   

 
The extent of on-site and off-site soil, groundwater and soil vapor contaminants of concern 
(COCs) impacts and potential exposure risks have been thoroughly delineated through multiple 
investigations conducted by Marion Environmental, Inc. (MEI) and others from 2005 to 2015.   
 
A soil remediation project conducted by others on the FOSC site in 2007-2008 removed all on-
site soils exceeding approved Risk Reduction Standards (RRS).  A vapor intrusion (VI) 
mitigation system was installed by others beneath the north tenant wing of the FOSC and 
operated for approximately two and a half years (12/2008 to 05/2011).  Exposure risks associated 
with former on-site soil and soil vapor impacts have therefore been successfully mitigated.   
 
The FOSC site was originally placed on the HSI due to soil contamination from a release of 
tetrachloroethene (PCE) and 14 associated COCs.  As documented in multiple reports prepared 
by others, and summarized herein, soil on the site is in compliance with approved Types 1, 3, 
and/or 4 Risk Reduction Standards (RRS).  Since the soil contamination that caused the FOSC 
site to be listed on the HSI has been remediated to within the approved RRS, the site is therefore 
now eligible for de-listing from the HSI. 
 
March 2015 groundwater analytical result indicated that COC concentrations exceed applicable 
RRS at 14 on-site monitoring wells.  The COCs and 14 exceedance locations are: 

o Benzene (MWs-20, 21 & 28) 
o cDCE (MWs-2, 4, 16, 20 & 28) 
o PCE (MWs-2, 3, 5, 9, 13S, 14, 16, 20, 22, 23 & 28) 
o TCE (MWS-2, 4, 6, 16, 20 & 28) 
o VC (MWs-16 & 28) 

 
Additionally, USEPA vapor intrusion screening level (VISL) calculations conducted in 
conjunction with the March 2015 groundwater sampling event, but using limited information 
indicate the potential presence of VI risks for PCE and TCE in excess of target levels at MW-2 
and MW-4.  However, Johnson & Ettinger (J&E) VI modeling using detailed site-specific data 
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indicates that all COCs in groundwater, including PCE and TCE, do not represent a VI risk in 
excess of target levels for either on-site commercial worker or off-site residential receptors. 
 
There are no off-site soil or groundwater impacts in excess of applicable Type 1/Type 2 
residential RRS. 
 
The overall conceptual site model (CSM) of the FOSC subject location is of a site where: 

• Release sources and substances released have been well defined. 
• The lateral and vertical extent and magnitude of soil contamination on-site and potential 

exposure risks have been well defined through exhaustive subsurface investigations. 
• Soil contamination on-site in excess of RRS was removed. 
• The lateral and vertical extent and magnitude of groundwater contamination on and off-

site and associated exposure risks have been well defined. 
• Groundwater flow and subsurface contaminant migration patterns in soil and 

groundwater are/were significantly affected by the pre-development topography. 
• The groundwater contaminant plume, although in excess of RRS in several locations, is 

stable and rapidly attenuating.  
• Groundwater fate & transport modeling demonstrates that: 

o On-site groundwater RRS exceedances are not a significant risk to hypothetical 
remote off-site residential receptors. 

o The contaminant plume is stable, and is not anticipated to migrate downgradient 
significantly beyond current dimensions. 

• Potential vapor intrusion (VI) impacts for both on-site commercial receptors and off-site 
residential receptors have been both: 

o Assessed through soil vapor sampling, a soil vapor survey, indoor air sampling, 
VI modeling, and soil gas sampling; and 

o Mitigated through operation of an on-site VI mitigation system. 
• Potential on-site VI impacts/residual soil gas COC concentrations are below applicable 

risk-based levels. 
• Potential DNAPL was investigated and determined not to be present beneath the site.  
• There are no soil, groundwater, or vapor intrusion (VI) impacts in excess of RRS/risk-

based levels on off-site properties. 
 
Hence, the overall FOSC CSM is a site that has been thoroughly investigated, the potential 
human health and environmental risks have been evaluated and the site complies with applicable 
RRS for soil and vapor intrusion.  Groundwater in excess of RRS on-site is not a human health 
or environmental risk due to incomplete exposure pathways, and a plume that is rapidly 
attenuating.  Groundwater fate & transport modeling using conservative assumptions and input 
values demonstrates that groundwater RRS exceedances on site are not a significant risk to 
hypothetical off-site residential receptors at a 1000-ft downgradient point of exposure (POE). 
 
On-site exposure domains for this CSM include those areas of the site where:  

• Groundwater COC concentrations exceed applicable RRS for the incomplete, but 
potentially complete groundwater ingestion pathway.   

• VISL screening calculations indicated that potential VI risks exceed target levels (i.e., at 
wells MW-2 and MW-4). 
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There is no off-site exposure domain because: 
• The FOSC site is a non-drinking water site  
• There are no off-site groundwater COC concentrations exceeding applicable RRS  
• The groundwater contaminant plume is naturally attenuating at a rapid rate  
• Fate & transport modeling demonstrates a lack of risk for off-site groundwater ingestion 

by hypothetical remote residential receptors. 
 
No soil remediation, and thus no remediation plan, is necessary for on- or off-site soil, because: 

• The extent of soil on-site contamination was exhaustively delineated  
• On-site soil exceeding RRS was removed during the 2007-2008 soil remediation project  
• Remaining in-situ concentrations of COCs in on-site soil have been exhaustively 

demonstrated through collection of excavation verification samples and 
borings/monitoring wells installed by MEI  

• No COCs in excess of applicable RRS have been detected in off-site soils.  
 
The excavation of approximately 3,831 tons of contaminated soil from the release source area 
and immediate downgradient area in 2007-2008 removed a significant secondary source of 
groundwater contamination via the soil-to-groundwater leaching pathway.  As a result, 
groundwater COC concentrations in on-site release source and downgradient areas and have 
been rapidly attenuating and associated exposure risk levels have been rapidly declining. 
 
In a meeting with EPD on February 27, 2015, Kroger representatives requested permission to 
abandon all monitoring wells within the footprint of a proposed building expansion.  EPD 
personnel gave tentative verbal approval to abandon these wells, including:  

• MW-4 
• MW-9 
• MW-26 
• MW-27 
• MW-2 (possibly within spread footing location) 
• MW-17 (possibly within spread footing location) 

 
For the following reasons MEI requests closure of all downgradient and cross-gradient wells 
associated with the former on-site dry cleaner solvent release:  
• The contaminated soil that would have acted as an ongoing secondary source of 

groundwater contamination (via soil to groundwater leaching) has been removed, 
• The proposed Kroger expansion will further cover the former on-site release source area 

and immediate downgradient area, further reducing rainfall infiltration and any associated 
residual, low-level soil-to-groundwater leaching.  

• The groundwater contaminant plume is rapidly attenuating, and 
• There are no off-site, downgradient groundwater impacts in excess of applicable RRS. 
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Therefore, MEI requests abandonment of the following 13 wells. 
• Within the proposed Kroger expansion footprint or footing: 

1. MW-2 
2. MW-4 
3. MW-9 
4. MW-17 
5. MW-26 
6. MW-27 

• Additional cross-gradient and downgradient wells: 
1. MW-3 
2. MW-13D 
3. MW-13S 
4. MW-29 
5. MW-30 
6. MW-31 
7. MW-32 

 
Engineering controls including a passive vapor barrier, and possibly a sub-slab depressurization 
system, will be installed beneath the slab of the proposed Kroger expansion to mitigate the 
potential VI risk.  Hence, the potential VI to indoor air inhalation exposure pathway will be 
rendered permanently incomplete through installation of the vapor barrier engineering control. 
 
Engineering controls are not necessary for the remaining potential exposure domains on site, i.e., 
locations where groundwater exceeds Type 3/Type 4 RRS, because all of these areas are 
unoccupied, paved parking areas, and will remain so for the foreseeable future.  Institutional 
controls, specifically, deed notices and restrictive covenants are proposed to mitigate potential 
exposure risks from on-site groundwater exceeding applicable RRS.  
 
A restrictive environmental covenant is proposed between the property owner(s) and the EPD as 
a means of mitigating potential exposure to groundwater exceeding RRS.  The specific language 
of the covenant will be negotiated between the property owners and EPD, but is likely to include:   

• Digging notices/restrictions, 
• Zoning restrictions, 
• Land use restrictions, 
• Groundwater use prohibitions, and/or 
• Building permit conditions 

 
MEI proposes to abandon the 13 monitoring wells within 6 months of receipt of EPD approval.  
The following four required generic milestones included in this initial application: 

1. Horizontal delineation of the release and associated COCs on property accessible at the 
time of enrollment; 

2. Horizontal delineation of the release and associated COCs on property inaccessible at the 
time of enrollment; 

3. Update CSM to include vertical delineation, finalize the remediation plan and provide a 
preliminary cost estimate for implementation of remediation and associated continuing 
actions; and 

4. Submit the compliance status report (CSR) required under the VRP, including requisite 
certifications. 
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Item numbers 1, 2 and 3 above have been completed and this information previously submitted 
to EPD, with the exception of “preliminary cost estimates for implementation of remediation and 
associated continuing actions” which no longer appear to be necessary.  Item number 4 above, 
submittal of a CSR, should be considered completed with the submittal of this updated CSR and 
VRP application.   
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1.0 INTRODUCTION 

The Fountain Oaks Shopping Center (FOSC), 4920 Roswell Road NE, Sandy Springs, Fulton 

County, Georgia (the subject site) site is currently listed on the Georgia Hazardous Site 

Inventory (HSI) as HSI No. 10807.  Through this application, the responsible party (responsible 

for on-site groundwater impacts and off-site impacts) and current property owners seek to have 

the subject site de-listed from the HSI and have regulatory oversight for the subject site and 

associated properties transferred to the Georgia Voluntary Remediation Program (VRP).  The 

applicant and property owners therefore request that the FOSC site be de-listed from the HSI.  

 

1.1. Applicability and Site Qualifications 

Long Island Associates (LIA) is a responsible party, as defined by the Georgia Hazardous Site 

Response Act (HSRA), for groundwater contamination beneath property located at 4920 Roswell 

Road in Sandy Springs, Fulton County, Georgia (the subject property).  The subject property, for 

the purposes of this application for entry into the Voluntary Remediation Program (VRP), also 

includes two associated parcels, one located at 115 West Belle Isle Drive (0.25 acre) and an 

undeveloped parcel on Long Island Terrace (0.74 acre).  LIA is submitting this Voluntary 

Remediation Program (VRP) Application for the subject property under the Georgia Voluntary 

Remediation Program Act (VRPA) pursuant to Official Code of Georgia Annotated (O.C.G.A.) § 

12-8-100, et seq.  The VRP Application Form is attached (Appendix A) and a check for the 

$5,000 VRP Application Fee is included. 

 

According to O.C.G.A. § 12-8-105, in order to be considered a “qualifying property,” a property 

must be listed on the Hazardous Site Inventory (HSI), meet the criteria of the Georgia Hazardous 

Site Reuse and Redevelopment Act (“the Brownfields Act”), or have a release of regulated 

substances to the environment.  The subject property was first listed on the HSI on July 15, 2005 

as the Fountain Oaks Shopping Center (FOSC), 4920 Roswell Road NE, HSI Site Number 

10807.  

 

An adjacent property at 4980 Roswell Road NE, occupied by Chastain Cleaners, was sub-listed 

as part of HSI 10807 on October 3, 2008.  However, the Chastain Cleaners site is not included in 
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this VRP application since it is an off-site dry cleaning solvent release source (as discussed 

subsequently in Section 2.3 herein) whose release has migrated onto the FOSC site.  

 

Under O.C.G.A. § 12-8-105, in order to qualify for entry into the VRP, the property must not be 

subject to any of the following limitations: 

1. It cannot be listed on the federal National Priorities List (“the NPL” or “Superfund” list). 

2. It cannot be currently undergoing response activities required by an Order of the Regional 

Administration of the U.S. Environmental Protection Agency (EPA). 

3. It shall not be a facility that is required to have a permit under the Georgia Hazardous 

Waste Management Act. 

4. It shall not violate the terms and conditions under which the Georgia Environmental 

Protection Division (EPD) operates and administers remedial programs by delegation or 

similar authorization from the U.S. EPA. 

5. It shall not have any lien filed under the Hazardous Waste Management Act or the Georgia 

Underground Storage Tank Management Act. 

 

None of the limiting criteria listed in items 1 through 5 above apply to the subject properties.  

Therefore, the FOSC site is a “qualifying property” under the VRP. 

 

According to O.C.G.A. § 12-8-106, the following criteria must be met in order for the Participant 

to meet the qualifications of the VRP: 

1. The Participant must be the owner of the property or have express permission to enter 

another’s property to perform corrective action, including, to the extent applicable, 

implementing controls for the site pursuant to written lease, license, order, or indenture. 

2. The Participant must not be in violation of any order, judgment, statute, rule, or regulation 

subject to the enforcement authority of the Director. 

3. The Participant must meet other such criteria as may be established by the Georgia 

Department of Natural Resources (DNR) Board. 
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Since the Participant meets all of the criteria stated above, the Participant is “qualified” under the 

VRP.  The owner of the property is as follows: 

AMREIT Fountain Oaks LP 
8 Greenway Plaza, Suite 1000 
Houston, TX  77046  
Telephone: (713) 850 1400 

 

The Applicant is requesting entry into the VRP with the express consent of the current property 

owner, AMREIT Fountain Oaks, LP. 

 

The three properties that are the subject of this application are (Figure 1 in Appendix B):  

1.Fountain Oaks Shopping Center (subject site)  

4920 Roswell Rd NE, Sandy Springs, GA 30342  

Fulton County Assessor Parcel No 17 009300061319.  Area: 13.5 acres. 

 

2.115 West Belle Isle Road, Sandy Springs, Georgia 30342  

Fulton County Assessor Parcel No 17 009300021073.  Area: 0.2571 acres. 

 

3.Long Island Terrace property (undeveloped), Sandy Springs, Georgia 30342 

Fulton County Assessor Parcel No 17 009300060881.  Area: 0.74 acres. 

 

Appendix E contains the warranty deeds, tax plats and property owners’ permission to file this 

VRP application for the three qualifying properties. 

 

1.2. Site Location & Description  

This Application was prepared to obtain entry into the Georgia VRP for the Fountain Oaks 

Shopping Center (FOSC) site, 4920 Roswell Road NE, Sandy Springs, Fulton County, Georgia 

(Figure 1 in Appendix B).  The FOSC site is Georgia Hazardous Site Index (HSI) Site Number 

10807.  Former dry cleaning (DC) operations at the FOSC resulted in the release of compounds 

to the environment that are regulated under the Georgia Hazardous Site Response Act. 
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Additionally, two off-site, upgradient sources have released regulated constituents into 

groundwater that have migrated onto the FOSC site.  Chlorinated solvent constituents have been 

identified in groundwater on the Chastain Cleaners property, located northeast of the site, 

directly across W. Belle Isle Road.  Gasoline constituents have been identified in groundwater on 

the Roswell Road Food Mart property, located adjacent to the northeast corner of the site.  

Similar constituents have been detected in groundwater on the FOSC subject site immediately 

downgradient of these off-site sources.  Refer to Section 2.3 for further discussion and to 

documents in Appendix G. 

 

The FOSC site encompasses approximately 13.5 acres and contains a retail shopping center with 

a Kroger grocery store and service and retail shops (Figure 2).  Two additional properties 

affected by groundwater contamination from the on-site and off-site sources are included within 

the scope of this VRP application, as listed in Section 1.1.   

 

Three buildings are located on the FOSC subject property.  The largest of the buildings is located 

on the western half of the property, and consists of three contiguous structures; a north wing and 

south wing separated by a Kroger grocery store.  Both the north and south wings of that building 

contain multiple commercial, retail, and professional tenant spaces.   

 

The north wing contains five tenant spaces.  The south wing is a two-story structure comprised 

of multiple tenant spaces.  The next smaller building on the property is also a two-story, 

multiple-tenant structure located on the southern portion of the FOSC subject site.  The third 

building on the property is a freestanding modern petroleum UST facility/fuel station located 

centrally on the easternmost side. 

 

2.0 PREVIOUS INVESTIGATIONS & REMEDIAL ACTIONS 

2.1 Overview - Previous Investigations & Remedial Actions 

Records obtained from the Georgia Department of Natural Resources, Environmental Protection 

Division (EPD) and other sources show that the site was developed into the current retail 

shopping center in 1987 by Long Island Associates, Ltd.  Dry cleaning (DC) operations were 

conducted in the northernmost tenant bay under the business ownership of several different 
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entities for approximately 20 years from November 1987 until approximately March 2007.  LIA 

sold the FOSC to U.S. Retail Income Fund VIII-D (USRIF) in December 2003.  Hence, DC 

operations were conducted on site during both LIA’s and USRIF’s ownership of the property. 

 

Former on-site DC ownership details are documented in multiple reports on file with the EPD 

HSRP.  Previous work conducted at the site includes soil and groundwater investigations, a soil 

remediation project, vapor intrusion assessments, a soil vapor survey, indoor air testing and a 

recent comprehensive groundwater monitoring event.  All of this work is detailed in documents 

previously submitted to and on file with the EPD HSRP.  All previous investigation & 

remediation work is briefly described herein, and is summarized in the following table, which 

includes the document, date and pages where the work is described in detail. 

 

A release of chlorinated solvents and other chlorinated volatile organic compounds (CVOCs) 

associated with on-site DC operations was discovered in March 2005 during a Phase II 

Environmental Site Assessment conducted by Keramida Environmental, Inc.  The presence of 

CVOC contamination in on-site soil was reported to EPD in a letter from United Consulting 

(UC) dated May 31, 2005.  The exact date of the first release of the dry cleaning solvent 

tetrachloroethene (PCE, also known as perchloroethylene or “perc”) is unknown, but clearly 

occurred sometime between 1987 and 2005. 

 

Following initial discovery of the release in March 2005, multiple soil and groundwater 

investigations were conducted by between March 2005 and June 2007 by Keramida 

Environmental and United Consulting (UC).  These investigations determined the extent of soil 

contamination on site in excess of calculated Risk Reduction Standards (RRS) and the magnitude 

of groundwater contamination in multiple locations on site.   

 

The results of these 2005-2007 investigations indicated that there were three release sources for 

on-site soil and/or groundwater contamination from both DC solvents and petroleum 

hydrocarbons (see discussion in Section 2.3): 

1. A former on-site DC tenant bay, 

2. An off-site, upgradient DC operation (Chastain Cleaners), and 
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3. An off-site, upgradient petroleum underground storage tank (UST) facility, 

(CITGO/Roswell Road Food Mart). 
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Investigation/ 
Report Date

Entity/Consultant/Contract
or Performing 

Investigation/Remediation
Investigation/Remediation Summary

Document on file at EPD where work 
described/documented, Document Date, 

Location within Document

1992 U.S. EPA Emergency removal of abandoned drums. Drums not associated with on-site 
drycleaner. No soil or groundwater sampling conducted

UC PPCAP, 28-NOV-05, Page 4

29-Oct-03 National Assessment Corp. 
(NAC)

Phase I ESA. No Phase II ESA recommended UC PPCAP, 28-NOV-05, Page 4

14-Mar-05 Professional Service 
Industries, Inc.

Phase I ESA. Phase II ESA recommended UC PPCAP, 28-NOV-05, Pages 4-5

30-Mar-05 Keramida Environmental Inc. 
(Keramida)

Phase II ESA. Eleven borings installed inside & outside drycleaner bay. Soil 
contaminated with PCE at 0.014 to 34.8 ppm discovered

UC PPCAP, 28-NOV-05, Page 5

29-Apr-05 Keramida Installation of 4 monitoring wells (MWs) (MW-1 to MW-4). Groundwater PCE, TCE and 
cDCE contamination discovered.

UC PPCAP, 28-NOV-05, Page 5

May-June 2005 United Consulting PPCAP Investigation. Installation of 23 direct push (DP) soil borings and 3 monitoring 
wells (MWs) (MW-5 to MW-11). Collection of 59 soil and 7 groundwater samples.

UC PPCAP, 28-NOV-05, Page 5-9 & 38-42, 
Tables 1 & 2

21-Feb-08 United Consulting Vapor Intrusion Assessment & Mitigation Design UC VIA & Mitigation Design Rpt, 21-FEB-2008

Nov. 2006 - June 
2007

United Consulting
PPCSR Investigation. Installation of 49 DP borings. Installation of 5 MWs (MW-8 to MW-
12). Field screen soil every 2 ft. Analyze one soil sample per boring. Define areas where 
soil corrective action necessary.

UC PPCSR, 10-JUN-08, Pages 13-21, Tables 1 & 
2

Nov. 2007 - May 
2008

United Consulting/ Greenleaf 
Environmental

Soil remediation project. Removal of 3,830.53 tons of impacted soil. Collection & 
analysis of 213 soil verification/confirmation samples and  146 split 
verification/confirmation samples (by MEI).

UC PPCSR, 10-JUN-08, Pages 34-45, Tables 7 & 
8

11-Dec-07 Marion Environmental Inc.
Preliminary Corrective Action Plan (PCAP). Proposed soil vapor survey of site to identify 
impacted areas. Groundwater investigation proposed to follow soil vapor survey. 
Calculation of Risk Reduction Standards (RRS) proposed.

MEI PCAP, 11-Dec-07 

May 2008 - May 
2009

Marion Environmental Inc. PCAP/CSR GW Investigation. Installation of 22 MWs (MW-13S to MW-33). Define 
extent of groundwater contamination on and off-site. Confirm no off-site soil impacts.

MEI CSR, 14-JAN-10, Pages 26-51, Tables 1-4

25-Aug-08 Marion Environmental Inc./ 
Atlantic Environmental Inc.

Off-Site indoor residential air sampling. Sample results confirm no impacts to off-site 
indoor air quality.

MEI CSR, 14-JAN-10, Pages 59-61, Appendix G

Sep-08 Marion Environmental Inc./ 
W.L. Gore & Assoc.

Soil vapor survey. Survey indentifies three distinct commingled plumes originating from 
one on-site and two off-site release sources.

MEI CSR, 14-JAN-10, Pages 51-58, Appendix F

Dec-2008 United Consulting
Installation of vapor intrusion mitigation system (VIMS) including: passive soil vapor 
barrier in former DC tenant bay, passive sub-slab depressurization system beneath 
former DC tenant bay, installation of eight 100-ft long, north-south horizontal borings 
b th ti  th  i  f FOSC t  if ld d t  ti  ti  bl

UC Vapor Mitigation System Implementation 
Rpt, 3-JUN-2009

UC Vapor System Sampling and
Modeling for Closure Rpt, 25-FEB-2011. 

UC Vapor Intrusion Mitigation System (VIMS) 
Closure Report, 26-MAY-2011. 
EPD Approval Ltr 8-AUG-2011

Mar-2015 Marion Environmental Inc.

Groundwater sampling event. Site-wide comprehensive sampling of all wells. Document 
significant natural attenuation of groundwater contamination in on-site release source 
and downgradient areas. Vapor Intrusion Screening Levels calculated with US EPA VISL 
calculator. Updated RRS calculated.

MEI GW Monitoring Rpt., 14-MAY-15

TABLE 1 - Summary of Previous Investigation, Remediation, & Mitigation Activities

May-2011 United Consulting
Shut down and abandon vapor intrustion mitigation system in accordance with VI 
mitigation, sampling and modeling showing no existing impacts or potential VI impacts 
in excess of 1E-05 carcinogenic or HQ=1 non-carcinogenic health effects.
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The methods, results and conclusions of the previous investigations conducted by others are 

documented in multiple reports on file with the EPD HSRP.  Soil analytical results confirming 

the delineation of the full on-site extent of soil contamination are tabulated in Tables 4 & 5 in 

Appendix C.  Locations of previous soil assessment borings and samples are shown on Figures 

3 & 4 in Appendix B.  The list of COCs detected during these soil investigations is discussed in 

Section 2.3 herein. 

 

Following delineation of the lateral and vertical extent of on-site soil contamination in excess of 

RRS, a soil remediation project was conducted by USRIF between November 2007 and May 

2008.  That project resulted in the removal of 3,830.53 tons of impacted soil and the collection 

and analysis of 213 soil verification/confirmation samples, and 146 split verification/ 

confirmation samples.  The results of the soil remediation and verification sampling (Tables 7 & 

8) indicated that all impacted soil in excess of calculated RRS was successfully removed from 

the site.  This work is documented in UC’s June 8, 2010 Prospective Purchaser Compliance 

Status Report (PPCSR). 

 

The locations and approximate depths of the remediated areas are shown on Figure 5 in 

Appendix B.  Soil verification/confirmation sample analytical results are tabulated in Tables 7 

& 8 in Appendix C. 

 

The potential presence of dense non-aqueous phase liquid (DNAPL) or “free product” was 

evaluated by UC using procedures in EPA guidance documents during investigatory phases of 

soil impact assessment and during excavation/verification sampling.  Although PCE 

concentrations slightly exceeded 1 % of the solubility limit in some groundwater samples, other 

potential DNAPL indicators were not present.  Therefore, based on the results of extensive 

testing and observations, DNAPL was not considered present in soil or groundwater.  This work 

is documented in UC’s June 8, 2010 Prospective Purchaser Compliance Status Report (PPCSR). 

 

Following the soil remediation project, UC installed a vapor intrusion mitigation system (VIMS) 

beneath the former DC tenant bay and the north tenant wing of the FOSC site.  This system 

consisted of a passive vapor barrier and sub slab depressurization system installed beneath the 
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former DC facility and an active vapor mitigation system was installed beneath the remaining 

units in the north FOSC wing.  The VIMS was operated for approximately two and a half years, 

from December 2008 to May 2011.   

 

EPD authorized shutdown of the VIMS system after soil gas sampling results and VI modeling 

results both indicated that there were no VI risks present on site in excess of target levels.  The 

system was shut down, decommissioned and the shallow vapor monitoring wells abandoned in 

May 2011.  This VI mitigation and monitoring work is documented in three reports prepared by 

UC: 

• Vapor Intrusion Assessment and Mitigation Design Report (21-FEB-2008) 

• Vapor Intrusion Mitigation System Implementation Report (3-JUN-2009), and 

• Vapor System Sampling and Modeling for Closure Report (25-FEB-2011) 

 

MEI initiated investigations of the full on- and off-site extent of groundwater contamination and 

the extent of off-site soil and groundwater contamination after completion of the soil remediation 

project.  Twenty-three monitoring wells were installed on- and off-site between May 2008 and 

May 2009.  Collection and analysis of soil and groundwater samples confirmed that the full 

extent, depth and magnitude of the groundwater contaminant plume were defined by these 

investigations.  Soil analytical results from samples collected during the groundwater 

investigation confirmed that there are no off-site soil impacts associated with the former on-site 

DC release source.  This work is documented in MEI’s January 14, 2010 CSR, a copy of which 

is provided on the compact disc included as Appendix I herein. 

 

The locations of soil borings/groundwater monitoring wells installed by MEI are shown on 

Figure 6 in Appendix B.  Monitoring well construction details are provided in Table 3.  Soil 

sample analytical results from these borings are tabulated in Table 5 in Appendix C.  

Groundwater analytical results from all groundwater monitoring wells and sampling events 

conducted on site are tabulated in Table 9 in Appendix C.  Groundwater analytical results 

showing only those compounds detected in groundwater during the most recent, March 2015 

groundwater sampling event are tabulated in Table 10 in Appendix C.  A discussion of COCs 



10 

detected in groundwater during any previous sampling event in comparison to only those COCs 

detected during the most recent, March 2015 sampling event is contained in Section 2.3 herein. 

 

An investigation of nearby off-site, indoor residential air quality at 79 West Belle Isle Road, 

located immediately west of FOSC was conducted by Industrial Hygiene consultants Atlantic 

Environmental Inc. (AEI) in August 2008, under subcontract to MEI.  The results of this study 

confirmed that there were no impacts to off-site indoor residential air quality associated with 

vapor intrusion of contaminants released from former on-site DC operations.  Since the 2008 

indoor air sampling event, during which no DC vapors were detected, recent groundwater 

analytical results (March 2015) show that contaminant concentrations have declined in the 

nearest upgradient well (MW-13S) by an average of 93.6%.  This remarkable reduction in 

upgradient groundwater contaminant concentrations is evidence of significantly reduced off-site 

vapor intrusion risk for the neighboring property.  The 2008 indoor air sampling work is 

documented in AEI’s report, included as Appendix G MEI’s January 14, 2010 CSR.  

Groundwater analytical results for all sampling events are tabulated in Table 9. 

 

A soil vapor survey on the northern portion of the FOSC site and adjacent off-site areas was 

conducted by MEI in September 2008.  One hundred and twenty-four (124) W.L. Gore & 

Associates (now Amplified Geochemical Imaging LLC) Gore-Sorber® soil vapor absorption 

modules were deployed on the northern portion of the FOSC site.  These modules were installed 

outside of structures at an approximate 50-foot-by-50-foot grid shown on the figures included 

within Gore’s report to MEI, which is included as Appendix F of MEI’s January 14, 2010 CSR. 

 

The results of this soil vapor survey identified three distinct contaminant plumes commingled on 

the FOSC site.  These three plumes originated from one on-site source (the former DC 

operations) and from two off-site sources (Chastain Cleaners and the CITGO/Roswell Road 

Food Mart (“CITGO/RRFM”)).  Copies of the soil vapor maps from Gore’s 2008 survey report, 

showing both soil vapor module installation locations and color-contoured analytical results for 

PCE, TCE, cDCE and BTEX are included as Figures 7 – 10 in Appendix B.   
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As stated previously, all of the above prior work detailed herein was described in MEI’s January 

14, 2010 CSR.  On March 9, 2015, the EPD HSRP issued a review letter for the CSR.   

 

The EPD noted in their March 9, 2015 letter that the CSR had certified that the site did not 

comply with Risk Reduction Standards (RRS) and that monitored natural attenuation (MNA) had 

been recommended by MEI as the groundwater remediation method.  Further, the EPD directed 

LIA to perform the following activities: 

1. Conduct a site-wide comprehensive groundwater monitoring event. 

2. Construct specific geologic cross-sections. 

3. Evaluate the vapor intrusion pathway using up-to-date groundwater analytical results.  

4. Calculate updated Risk Reduction Standards (RRS) based on current toxicity values.   

 

In response the EPD’s letter, MEI conducted a comprehensive groundwater monitoring event in 

March 2015.  Groundwater samples were collected from all 29 existing wells and analyzed for 

VOC concentrations.  The methods and results of this sampling event were documented in MEI’s 

Groundwater Monitoring Report dated May 14, 2015, on file with the EPD HSRP, a copy of 

which is provided on the compact disc included as Appendix E herein. 

 

Groundwater analytical results from the March 2015 sampling event show that 13 compounds were 

present in on-site groundwater, while five compounds were detected in off-site groundwater (Table 

10).  Comparison of the March 2015 groundwater sampling results with those of the previous 2008 

or 2009 event at each well generally indicate significant reductions in PCE, TCE and cDCE across 

the site, with few exceptions.  At 12 wells surrounding and downgradient from the former on-site 

drycleaner (MWs-2, 3, 4, 9, 13S, 14, 18, 19, 26, 27 and 30), PCE declined by an average of 

approximately 74%, TCE by approximately 49% and cDCE by approximately 19% between 

2008/2009 and 2015.   

 

Comparison of the March 2015 and previous groundwater analytical data showed clearly that 

COC concentrations in the on-site source area and downgradient areas declined sharply from 

2008/2009 levels due to natural attenuation.  Hence, there is ample evidence that removal of the 
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secondary source material (the impacted soil) followed by rapid natural attenuation is an effective 

remedy for cleanup of groundwater impacted from former on-site dry cleaning operations. 

 

MEI prepared geologic cross sections (specified by the EPD) showing groundwater monitoring well 

depths, screened intervals, soil/rock types encountered, and depth to water information utilizing 

specific wells as requested in the EPD’s March 9, 2015 letter.  These cross sections were included in 

the May 14, 2015 Groundwater Monitoring Report.  Updated cross sections are included as Figures 

11 & 12 in Appendix B.  A three-dimensional graphic conceptual site model (CSM) utilizing these 

cross sections is included as Plate 1 in Appendix H. 

 

Vapor intrusion screening was performed for the groundwater volatilization to indoor air inhalation 

pathway for a commercial worker utilizing the U.S. EPA Vapor Intrusion Screening Level (VISL) 

calculator, as requested in the EPD’s March 9, 2015 letter.  The VISL “Groundwater Concentration 

to Indoor Air Concentration” (GWC-IAC) calculator indicated that two compounds, TCE and 

benzene, were present in groundwater at concentrations capable of exceeding the 1E-05 

carcinogenic risk for commercial workers via the indoor air inhalation pathway.   

 

Similarly, the GWC-IAC calculator indicates that two compounds, PCE and TCE, are present at 

concentrations capable of exceeding the toxicity effects hazard quotient of 1.0 for commercial 

workers via the indoor air inhalation pathway.  Hence three compounds, PCE, TCE and benzene, 

are present in on-site groundwater at concentrations capable of exceeding indoor air inhalation 

targets.  The VISL-calculated target concentrations of PCE, TCE and benzene, the locations at 

which these targets are exceeded, and the groundwater concentrations of these three VOCs are: 

 

Compound VISL Target Conc. Exceedance Locations (MAR-2015 Concentration) 

PCE 370 µg/L MW-2 (775 µg/L) MW-22 (520 µg/L) 

TCE 32 µg/L MW-2 (71.5 µg/L) MW-4 (120 µg/L) MW-16 (35 µg/L) 

Benzene 100 µg/L MW-28 (135 µg/L) 

 

The groundwater contamination exceeding the VISL groundwater target concentrations at 

monitoring wells MW-16, MW-22 and MW-28 likely was released from the off-site release 
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sources, Chastain Cleaners and the CITGO/RRFM.  Therefore, the release from the former on-site 

drycleaner appears only to have affected the VISL target exceedances at source area wells MW-2 

and MW-4. 

 

As previously described, an indoor air quality study was conducted by MEI on August 25, 2008 in a 

home at 79 West Belle Isle Road, downgradient from the on-site source release area.  That study, 

documented in the January 2010 CSR, showed that there was no impact on off-site indoor air 

quality from the on-site release.  Contaminant concentrations (PCE, TCE and cDCE) at the nearest 

upgradient monitoring well (MW-13S) have declined by approximately 93% since the 2008 indoor 

air study was performed, indicating a significant reduction of potential vapor intrusion risk for this 

nearby property. 

 

Updated groundwater Risk Reduction Standards (RRS) were calculated using current U.S. EPA 

toxicity values.  The results of these calculations were detailed in the May 14, 2015 Groundwater 

Monitoring Report and are described herein in Section 2.5.2 and summarized in Tables 19 – 24 in 

Appendix C.  

 

2.2 On-Site Petroleum UST Facility 

An on-site petroleum UST facility containing three fiberglass double-walled tanks was installed 

at the FOSC in November 2005.  This on-site UST facility is not the source of petroleum-

contaminated groundwater on the FOSC site as evidenced by: 

• There are no records of a release from this facility (Facility ID No. 10001030) in Georgia 

EPD, UST Management Program (USTMP) records. 

• There is an USTMP record of a confirmed release from the Roswell Road Food Mart 

(CITGO/RRFM), 4968 Roswell Rd, Facility ID No. 9000005, on May 2, 1989, as well as 

USTMP records of multiple “suspected releases” on the following dates:  

o 09/24/1997 

o 05/13/1998 

o 06/05/1998 

o 07/13/1999 

o 04/16/2001 

o 05/14/2001 

o 02/26/2002 

o 10/26/2011 



14 

• The most recent investigation at the CITGO/RRFM in 1997 confirmed the presence of the 

petroleum VOCs benzene, toluene, ethylbenzene and xylenes (BTEX) in groundwater on 

the property (see discussion in Section 2.3 and documentation in Appendix G). 

• Groundwater contamination from benzene and methyl tert-butyl ether (MTBE) was 

detected in samples collected from MW-5, downgradient from the CITGO/RRFM, in 

April and June 2005, prior to installation of the on-site UST facility in November 2005. 

• MTBE is associated with the on-site groundwater petroleum contamination (Table 9 and 

Figure 21) 

o MTBE is an oxygenate (oxygen-containing compound) used in U.S. gasoline at low 

levels as an octane enhancer since 1979, and at higher levels in 1992-2005 to fulfill 

oxygenate requirements for reformulated gasoline (RFG) set by Congress in the 1990 

Clean Air Act Amendments.  

o According to EPA data, MTBE has not been used in significant quantities in RFG 

(non-compliance) areas since 2005.  A similar decrease in MTBE use was also 

observed in conventional gasoline areas (Kinner, 2001) and 

(http://archive.epa.gov/mtbe/web/html/faq.html). 

o Therefore it is unlikely that gasoline stored in the modern USTs installed in 

November 2005 at the on-site fuel station ever contained MTBE. 

o MTBE is very soluble in groundwater (approximately 50,000 mg/L); approximately 

30 times more soluble, and significantly less volatile, than are the petroleum 

hydrocarbon constituents of gasoline. 

o MTBE does not readily sorb to soil, rock surfaces, or organic carbon in soil because 

of its high solubility.  In contrast, the BTEX compounds (benzene, toluene, 

ethylbenzene, xylenes) are retarded relative to groundwater velocity because they 

sorb to soil/rock surfaces and organic carbon in soil. Hence, MTBE moves faster and 

further in groundwater than the BTEX compounds. 

o Because of its high solubility and lack of retardation, MTBE tends to form “halo” of 

groundwater contamination along the leading edge of a groundwater gasoline 

contaminant plume, where the released gasoline contained MTBE.  This is exactly the 

situation in the petroleum contaminant plume at FOSC (Figure 21 & Table 9). 



15 

• Groundwater contaminated with benzene and MTBE is present at wells MW-5, MW-20 

and MW-21, hydraulically upgradient from the on-site Kroger fuel station (Table 9 and 

Figure 17).  The March 12, 2015 sample from MW-21, approximately 100 feet 

upgradient from the on-site fuel station, contained 2,500 μg/L of MTBE.   

• The 2008 soil vapor survey map for BTEX (Figure 10) indicates an area of concentrated 

BTEX vapor (a vapor “hot spot”) north of, and hydraulically upgradient from the on-site 

fuel station.  

 

Hence, the on-site Kroger fuel station is not the source of petroleum hydrocarbons detected in 

on-site groundwater.  The petroleum release source is clearly the off-site CITGO/RRFM facility.  

 

2.3 Source Area Summary 

There are three release source areas associated with soil and/or groundwater contamination on 

the FOSC site: one on-site source, and two off-site sources.  These three release sources are: 

 On-Site Source:  Former Dry Cleaning Operation 
 Fountain Oaks Shopping Center 
 4920 Roswell Road NE, Sandy Springs, GA  30342 
 Parcel ID No. 17 00930006131 
 HSI Site No. 10807 
 
 Property Owner Information: 
 AMREIT Fountain Oaks LP 
 8 Greenway Plaza, Suite 1000, Houston, TX  77046  
 
 Off-Site Source:  Active Dry Cleaning Operation 
 Chastain Cleaners  
 4980 Roswell Road NE, Sandy Springs, Georgia  30342 
 Parcel ID No. 17 009300021826 
 
 Property Owner Information: 
 Give Us Inc  
 740 Woodscape Trail, Johns Creek, GA 30022  
 Roswell, Georgia 30022 U S  
 
 Off-Site Source:  Active Petroleum UST Facility 
 Roswell Road Food Mart  
 4968 Roswell Road NE, Sandy Springs, Georgia 30342 
 Parcel ID No. 17 -009300021842 
 UST Facility ID No. 09000005 
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 Property Owner Information: 
 The Rock It Inc  
 P O Box 19695, Atlanta, GA 30325  
 
Chastain Cleaners and Roswell Road Food Mart (RRFM) are both directly upgradient of the 

FOSC subject site, based on the directions of groundwater flow as shown on Figures 17 & 18 in 

Appendix B.  Groundwater contaminant plumes originating on each of these properties have 

migrated onto the FOSC subject site.   

 

Chastain Cleaners is sub-listed on the HSI with FOSC as HSI No. 10807.  The most recent 

investigation at Chastain Cleaners in 2009 confirmed chlorinated volatile organic compounds 

(CVOCS) in groundwater, including PCE, TCE, cDCE and VC.  Figure G1 in Appendix G 

depicts the CVOC plume dimensions in monitoring wells on the Chastain Cleaners site and in 

wells immediately downgradient on the FOSC subject site.  Figures EPS1 and AC2 in Appendix 

G respectively show the October 2009 and November 2008 concentrations of PCE and other 

CVOCs in groundwater on the Chastain Cleaners site.  Based on groundwater flow directions, 

distances from the impacted off-site wells to the former dry cleaners at FOSC, and the 

documented presence of CVOCs in groundwater on this upgradient property, a release of 

CVOCs that migrated onto the FOSC subject site originated on the Chastain Cleaners property.  

 

The Roswell Road Food Mart site (RRFM, formerly EZ Serve gas station) was granted “No 

Further Action” (NFA) status for a confirmed petroleum release by the Georgia EPD UST 

Management Program in 1998 (copy of EPD NFA letter in Appendix G).  The most recent 

investigation at RRFM in 1997 confirmed the presence of gasoline VOCs benzene, toluene, 

ethylbenzene and xylenes (BTEX) in groundwater on the property.  Figure G2 in Appendix G 

depicts the total BTEX contaminant plume on both the RRFM site and immediate downgradient 

areas on the FOSC subject site.  Based on groundwater flow directions, the documented presence 

of petroleum compounds in groundwater on the upgradient RRFM parcel, and the lack of any 

documented release from the UST facility on the FOSC property (see Section 2.2), the release of 

BTEX that migrated onto the FOSC subject site originated on the RRFM property. 
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2.4 Chemicals/Contaminants of Concern 
Multiple potential chemicals of concern (COC) have been detected during previous soil and 

groundwater investigations.  The CSR prepared by MEI, dated January 14, 2010, presented 

multiple potential COCs detected in groundwater.  The PPCAP prepared by UC dated November 

28, 2005, also presented multiple potential COCs for soil.  The combined list of potential COCs 

from these two documents include: 

1. acetone 

2. benzene 

3. 2-butanone (aka methyl ethyl ketone, MEK) 

4. n-butylbenzene 

5. sec-butylbenzene 

6. carbon disulfide (CD) 

7. chlorobenzene 

8. chloroform 

9. cyclohexane 

10. 1,2-dichloroethane (1,2-DCA) 

11. cis-1,2-dichloroethene (cDCE) 

12. diisopropyl ether 

13. ethylbenzene 

14. isopropylbenzene (cumene) 

15. methyl cyclohexane 

16. 4-methyl-2-pentanone (aka methyl isobutyl ketone, MIBK) 

17. methyl-tertiary butyl ether (MTBE) 

18. n-propylbenzene 

19. tetrachloroethene (PCE) 

20. toluene 

21. trichloroethene (TCE) 

22. 1,2,3-trimethylbenzene (1,2,3-TMB) 

23. 1,2,4- trimethylbenzene (1,2,4-TMB) 

24. 1,3,5- trimethylbenzene  (1,3,5-TMB) 

25. vinyl chloride (VC) 

26. xylenes 
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One additional previously undetected PCE/TCE degradation daughter compound, trans-1,2-

dichloroethene (tDCE), was reported to be present in on-site groundwater for the first time in 

March 2015.  

 

Of the 27 total potential COCs, the following nine compounds are not listed in EPD Rules, 

Chapter 391-3-19, Appendix I, Regulated Substances and Soil Concentrations That Trigger 

Notification and are therefore not regulated under the HSRP:  

1. n-butylbenzene 

2. sec-butylbenzene 

3. diisopropyl ether 

4. methyl cyclohexane 

5. methyl-tertiary butyl ether (MTBE) 

6. n-propylbenzene 

7. 1,2,3-trimethylbenzene (1,2,3-TMB) 

8. 1,2,4- trimethylbenzene (1,2,4-TMB) 

9. 1,3,5- trimethylbenzene  (1,3,5-TMB) 

 

Chlorobenzene was only detected in two soil samples from a single location, directly beneath the 

former location of a DC machine in boring I-DP-2 at 1 foot (0.0065 mg/kg) and 9 feet (0.0078 

mg/kg) below ground surface (BGS).  The HSRP notification concentration (NC) for 

chlorobenzene is 4.18 mg/kg, while the final approved Type 3 RRS is 10 mg/kg (Table 21).  Soil 

was excavated to a depth of 13 to 16 feet BGS in this area.  No soil verification sample from this 

area (Tables 7 & 8), or any other soil or groundwater sample collected on site (Tables 6 & 9) 

contained any chlorobenzene.  Hence, chlorobenzene is not a COC.   

 

Additionally, the following seven compounds were either only detected in groundwater at a 

single location during a single sampling event, or were not detected in groundwater during the 

most recent, March 2015 sampling event.  Justification for elimination of these compounds from 

consideration as COCs is presented below, and through the calculations in Tables 22 & 23.  The 
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seven compounds not detected in groundwater during the March 2015 groundwater sampling 

event that should be eliminated from consideration as COCs are:  

1. 1,2-dichloroethane (1,2-DCA)  (detected once at MW-28, 3 μg/L, 5/20/2009) 

2. cyclohexane  (detected once at MW-5, 12 μg/L, 4/20/2006) 

3. ethylbenzene  (last detected at MW-19, 1.4 μg/L, 5/21/2009) 

4. methyl cyclohexane  (only detected at MW-5, 6.5 μg/L, 4/20/06 & 6.7 μg/L, 11/1/06) 

5. 4-methyl-2-pentanone (MIBK)  (detected once at MW-25, 16 μg/L, 5/22/2009)  

6. toluene  (last detected at MW-19, 11 μg/L, 5/21/2009) 

7. xylenes  (last detected at MW-5, 20 μg/L, 5/20/2009 & MW-19, 24 μg/L, 5/21/2009) 

 

Hence, for the purposes of this VRP application, the 10 COCs are:  

1. acetone 

2. benzene 

3. chloroform 

4. cis-1,2-dichloroethene (cDCE) 

5. trans-1,2-dichloroethene (tDCE) 

6. isopropylbenzene (cumene) 

7. methyl ethyl ketone (MEK) or (2-butanone) 

8. tetrachloroethene (PCE) 

9. trichloroethene (TCE) 

10. vinyl chloride (VC) 

 

2.5 Existing Regulatory Framework 

The FOSC site is currently regulated by the Georgia EPD Hazardous Site Response Program 

(HSRP) as authorized by the Georgia Hazardous Site Response Act (Official Code of Georgia 

Annotated (O.C.G.A.) §12-8-90 et seq.) and promulgated under Chapter 391-3-19 of the Rules of 

the Georgia EPD. 

 

As stated in Section 2.1 previously, DC operations were conducted on site under the ownership 

of both the original developer of the property (LIA) and the subsequent purchaser (USRIF).  The 

magnitude and extent of contamination documented during initial subsurface investigations in 
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2005 suggested groundwater contamination originated during LIA’s ownership of the property.  

Since DC operations had continued under USRIF’s subsequent ownership, on-going contribution 

to on-site soil contamination could not be ruled out.  

 

Subsequently, investigation and remediation of groundwater contamination was delegated to the 

original developer of the property (LIA), while investigation and remediation of soil 

contamination and potential DNAPL impacts were delegated to the purchaser (USRIF).  USRIF 

subsequently voluntarily investigated and remediated on-site soil impacts and investigated 

potential DNAPL.  LIA was responsible for the investigation and remediation (if necessary) of 

on-site groundwater and off-site soil and groundwater impacts.  Investigation and remediation of 

both soil and groundwater impacts on and off site have been regulated under the HSRP to date. 

 

Additionally, the property was granted a limitation of liability (LOL) by the EPD in a letter dated 

March 6, 2006 pursuant to the 2005 Amendment (Georgia Senate Bill 277) to O.C.G.A. Section 

§12-8-200 et seq. of the Hazardous Site Reuse and Redevelopment Act (“the Georgia 

Brownfields Act”).  EPD determined that the property owner at that time, U.S. Retail Income 

Fund VIII-D (USRIF), was eligible to receive a LOL for preexisting releases that occurred prior 

to December 31, 2003, subject to a number of specific conditions outlined in the approval letter.  

The Georgia Brownfield Program Summary Table (https://epd.georgia.gov/brownfield#links) 

shows that the FOSC site is on the list of Brownfield properties, with [soil] cleanup completed 

18-JUL-08, with restricted, non-residential land use, and Type 3 and 4 RRS applicable. 

 
2.6 Risk Reduction Standards 

2.6.1 Soil Risk Reduction Standards 

Soil Risk Reduction Standards (RRS) were calculated by UC on behalf of USRIF, the party 

voluntarily performing investigation and remediation of on-site soil contamination under the 

auspices of the Georgia Brownfields Program.  Type 3 and 4 RRS were calculated for multiple 

COCs in soil and subsequently approved by EPD.  Type 1, default RRS were reported to have 

been provided by the EPD in a letter dated May 10, 2007.  Hence, Type 1 default, Type 3 and/or 

Type 4 RRS for on-site soil were calculated for following 14 compounds (UC PPCSR, 10-JUN-

08, Table 5):  

https://epd.georgia.gov/brownfield#links�
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1. acetone  

2. carbon disulfide (CD) 

3. chlorobenzene 

4. cumene (isopropylbenzene)  

5. 1,1-dichloroethene (1,1-DCE) 

6. cis-1,2-dichloroethene (cDCE) 

7. trans-1,2-dichloroethene (tDCE) 

8. ethylbenzene  

9. 4-methyl-2-pentanone (methyl isobutyl ketone) (MIBK) 

10. tetrachloroethene (PCE)  

11. toluene 

12. trichloroethene (TCE)  

13. xylenes 

14. vinyl chloride (VC) 

 

Following EPD approval of the 14 RRSs for soil listed above, two additional, previously 

undetected compounds, benzene and 2-butanone (a.k.a., methyl ethyl ketone or “MEK”), were 

found to be present in on-site soil during MEI’s 2008-2009 subsurface investigations.  Type 4 

commercial RRS were calculated by MEI for these two compounds using USEPA Risk 

Assessment Guidance for Superfund (RAGS), Part B, Equation 6 (carcinogenic health effects) 

and Equation 7 (non-carcinogenic effects) (USEPA, 1991).  Equation input parameters were 

standard exposure assumptions listed in Table 19 and compound-specific values listed in Table 

20. 

 

The previously approved Type 1, Type 3 and/or Type 4 soil RRS calculated by others and the 

Type 4 RRS for benzene and MEK calculated by MEI are included in Table 21.  Analytical data 

from verification samples collected during the 2007-2008 soil remediation project indicate that 

all impacted soil exceeding applicable RRS was successfully removed from the site.  Analytical 

data from MEI’s 2008-2009 subsurface investigation confirmed that no COCs were present in 

on-site soil in excess of applicable RRS.   
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A summary of soil confirmation sample analytical results in comparison to applicable RRS is 

included as Table 21.  As shown by the data in Table 21, the site is currently in compliance with 

applicable RRS for soil.  A Certification of Compliance verifying the compliance of on-site soil 

with all applicable RRS is included on page viii of this CSR. 

 

2.6.2 Groundwater Risk Reduction Standards 

Updated groundwater RRS were calculated following the recent March 2015 sampling event, using 

current U.S. EPA toxicity values.  Updated toxicity values were obtained from the U.S. EPA 

Regional Screening Level (RSL) calculator website.  Additional guidance was obtained from the 

U.S. EPA Region 4 Human Health Risk Assessment Supplemental Guidance and from the Georgia 

EPD HSRP.  

 

MEI calculated Type 2 RRS for off-site residential land use for both potential carcinogenic and 

non-carcinogenic effects and both resident adult and child receptors.  Likewise, in accordance 

with EPD Rules, MEI calculated Type 4 RRS for on-site commercial land use for carcinogenic 

and non-carcinogenic effects for a commercial worker.   

 

In accordance with EPD Rules, the highest of the Type 1 default RRS, or the calculated Type 2 

RRS is the final RRS for the residential use scenario.  Similarly, the higher of either the Type 3 

default or calculated site-specific Type 4 RRS is the final RRS for commercial usage.   

 

Comparison of the RRS values with reported March 2015 groundwater concentrations show off-

site groundwater is within applicable Type 1/Type 2 RRS.  The results of the Type 3/Type 4 

RRS evaluation indicate that five compounds are present in on-site groundwater in excess of the 

RRS for commercial use.  The five compounds reported to be present in groundwater during the 

March 2015 sampling event in excess of Type 3/Type 4 commercial RRS values are:  

• benzene 

• cis-1,2-dichloroethylene (cDCE) 

• tetrachloroethene (PCE) 

• trichloroethene (TCE) 

• vinyl chloride (VC) 



23 

 

Groundwater isoconcentration contour/plume delineation maps for the five COCs present in on-

site groundwater in excess of applicable RRS are presented as Figures 21 – 25 in Appendix B. 

 

Comparison of the Type 3/Type 4 commercial RRS to the March 2015 groundwater analytical 

data indicate exceedance of the RRS at 14 monitoring wells on the FOSC site.  As previously 

noted, there are three sources of groundwater contamination on the FOSC site: the former on-site 

drycleaner, an off-site drycleaner (Chastain Cleaners) and an off-site gas station 

(CITGO/RRFM).  The two off-site release sources are responsible for the majority of Type 

3/Type 4 RRS exceedances (Table 24).   

 

These two off-site release sources are responsible for Type 3/Type 4 RRS exceedances at ten of 

the 14 monitoring well exceedance locations: MW-5, MW-6, MW-8, MW-16, MW-19 MW-20, 

MW-21, MW-22, MW-23 and MW-28 (Table 24).  Hence, the release from the former on-site 

drycleaner has resulted in RRS exceedances at only seven monitoring wells on the FOSC site: 

MW-2, MW-3, MW-4, MW-9, MW-13S, MW-14 and MW-27 (Table 24).  Therefore, due to the 

release from former on-site DC operations, the site does not comply with Type 3/Type 4 RRS for 

groundwater at seven monitoring wells.  A Certification of Compliance verifying the non-

compliance of on-site groundwater with applicable RRS is included on page viii of this CSR.  

 

3.0 CONCEPTUAL SITE MODEL (CSM) 

3.1 Conceptual Site Model - Overview 

The overall conceptual site model (CSM) of the FOSC subject location is of a site where: 

• The release sources, one on-site and two off-site, and substances released into the 

environment on and surrounding the FOSC site have been well defined. 

• The lateral and vertical extent and magnitude of soil contamination on-site and potential 

human health risks associated with the former DC operation were well defined through a 

series of exhaustive subsurface investigations. 

• Soil contamination on-site in excess of applicable RRS was successfully removed via a 

2007-2008 soil remediation/excavation project. 
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• The lateral and vertical extent and magnitude of groundwater contamination on and off-

site, and associated human health risks, were defined through during a thorough 2008-

2009 investigation. 

• Groundwater flow, and subsurface contaminant migration patterns in soil and 

groundwater, are/were significantly affected by the pre-development topography. 

• The groundwater contaminant plume, although in excess of RRS in several locations, is 

stable and naturally attenuating at a rapid rate due to removal of the contaminated source 

area soils/secondary source material. 

• Potential vapor intrusion (VI) impacts for both on-site commercial receptors and off-site 

residential receptors: 

o Have been assessed through soil vapor sampling, a soil vapor survey, indoor air 

sampling, VI modeling, and installation and  

o Have been mitigated through operation of an on-site VI mitigation system. 

• Potential on-site VI impacts/residual soil gas COC concentrations are currently well 

below applicable risk-based levels. 

• The potential presence of DNAPL was investigated.  DNAPL was determined not to be 

present on or beneath the site.  

• There are no soil, groundwater, or vapor intrusion (VI) impacts in excess of RRS/risk-

based levels on off-site properties. 

 

Hence, the overall CSM of the FOSC site is of a site that has been thoroughly investigated, the 

potential human health and environmental risks evaluated, and complies with applicable RRS for 

soil and vapor intrusion.  Groundwater in excess of RRS on-site is not a human health or 

environmental risk due to incomplete exposure pathways, and a plume that is rapidly attenuating.   

 

Detailed descriptions of the individual components of the CSM outlined above are presented 

herein as follows.  A graphic three-dimensional representation of the FOSC CSM is included as 

Plate 1 in Appendix H.  The cross sections utilized in construction of Plate 1 were specified by 

the EPD in their letter of March 9, 2015, a copy of which is contained in Appendix F. 
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3.2 Geologic and Hydrogeologic Setting 

The FOSC site is located within the Piedmont Physiographic Province of Georgia, which is 

composed of hard igneous and metamorphic rocks derived from the recrystallization of ancient 

(300 to 600 million year old) sediments.  These ancient sediments were deeply buried and 

subjected to high temperatures and pressures during a collision between the African and North 

American continents approximately 300 to 250 million years ago. 

 

The geology of the Piedmont is complex, with multiple, intermingled rock formations of 

different materials and ages.  The Piedmont is essentially the remnant of several ancient 

mountain chains that have since eroded away.  At least five separate geologic events led to 

deposition of parent sediment, including the Grenville orogeny during the collision of continents 

approximately 1,250 to 980 million years ago, and the Appalachian orogeny during the 

formation of the supercontinent Pangaea approximately 350 – 300 million years ago.  The last 

major event in the history of the Piedmont was the break-up of Pangaea, when North America 

and Africa began to separate approximately 250 million years ago.  Large basins formed from 

the rifting were subsequently filled by sediments shed from surrounding higher ground.   

 

Locally, low density fluids, characterized by an abundance of silicon dioxide, collected into hot 

molten magmas and migrated upward through the surrounding denser rock.  These magmas 

cooled in the crust and formed large homogeneous rock bodies that are highly resistant to 

erosion.  Subsequent removal of the surrounding land mass by erosion has formed extensive 

exposed granites, such as Stone Mountain, that characterize the Piedmont of the Southeastern 

United States.   

 

The Georgia Geological Survey (Bulletin 96, Geology of the Greater Atlanta Area, 1984) shows 

the rocks underlying the FOSC site as undifferentiated, ductally sheared rocks of the Brevard 

fault zone.  According to the Geologic Map of Georgia (1979, Atlanta Area, North 4 East 2, 

Geologic Survey of Georgia) the rocks beneath the site are “button mica schist,” a type of high-

grade metamorphic rock.  A geologic map and geologic map legend of the FOSC site vicinity are 

included as Figures 13 and 14, respectively. 
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Groundwater in this region is contained in joints, fractures and other openings in bedrock, and in 

pore spaces in the overlying residual soil.  Groundwater recharge occurs by seepage of water 

through the soil and/or rock or by flowing directly into openings in outcropping rock.  The 

primary source of recharge water is from infiltration of precipitation, but can also originate from 

river discharge during dry periods.   

 

The movement of groundwater typically follows the original surface topography, moving from 

hilltops and uplands to stream valleys.  The water table is generally 30 to 100 feet below the 

ground surface on hilltops and hillsides, but is at or near the ground surface in stream valleys and 

draws.  In this type of geologic setting, the direction of groundwater flow is anticipated generally 

to conform to topographic slope or to that of nearby surface water.   

 

Data obtained at the FOSC site demonstrate this regional groundwater flow system.  The 

groundwater is flowing principally in the soil above bedrock and to a lesser degree through the 

bedrock system.  In some areas, the rock surface extends above the groundwater table.  Recharge 

is through infiltration of rainwater.  

 

3.2.1 Topography and Drainage 

The surface relief of the Piedmont is characterized by relatively low, rolling hills with heights 

above sea level between 200 feet (50 m) and 800 to 1,000 feet (250 m to 300 m).  Based on the 

U.S. Geological Survey (USGS) 7.5-minute Sandy Springs, Georgia topographic quadrangle 

map (1955, photo-revised 1983) pre-development elevations at the FOSC site ranged from 

approximately 1,010 ft msl to approximately 1,030 ft msl.  According to the surveyed land 

surface elevations at each of the 22 monitor wells installed by MEI in 2008-2009, the elevations 

on and immediately surrounding the FOSC site range from approximately 960 to 990 ft msl.   

 

A historic topographic map, dated 1928 (Figure 15), shows the FOSC site in an area of gently 

rolling hills with elevations of approximately 990 feet above mean sea level (ft msl) to 1,040 ft 

msl.  Two small valleys traversed the FOSC site in a general northeast to southwest orientation.  

One valley small was located on the northern portion of the site, originating in the approximate 
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area of the off-site Chastain Cleaners facility and traversing the site to the southwest, beneath the 

location of the former on-site DC tenant bay.   

 

The second small valley was shown on the southern portion of the FOSC site.  The two 

previously existing small valleys were apparently filled for the construction of the FOSC 

development.  The unfilled remnants of these two small valleys are still present west and 

southwest of the FOSC site, as shown on the 2014 USGS Sandy Springs topographic map 

(Figure 15).  

 

The 2014 USGS topographic map (Figure 15) shows the eastern portion of the site sloping 

westward, and then leveling to the west.  Surface water flow at the FOSC site and immediate 

vicinity generally flows west and southwest.   

 

3.2.2 Geology - Soil/Unconsolidated Residuum 

Soil samples collected and logged during the multiple subsurface investigations performed at the 

site indicate that there is approximately one to 22 feet of fill material overlaying residual native 

soils on site.  The fill soils generally consisted of silts with varying amounts of clay, fine sand, 

mica, weathered mica schist (saprolite), and less-weathered rock fragments.  

 

Residual soil/unconsolidated residuum was encountered below the fill materials, above 

competent bedrock.  The residual soils were generally classified as silts and fine sand with 

varying amounts of clay, mica, and weathered rock fragments.  

 

As noted previously, fill materials are present near land surface across the majority of the FOSC 

site with thicknesses ranging from approximately one to twenty-two feet.  The in-filling of the 

site is suggested by the presence of two small valleys shown on 1927-1930 topographic maps 

geo-referenced to current Atlanta-area street maps, with the approximately boundary of the 

FOSC site and structures overlain (Figure 15) (http://disc.library.emory.edu/atlantamaps/atlanta-

1927-30-topographic-maps-with-open-street-map-overlay/) .  Hence, consistent with the 

previously existing topography, fill thickness generally thickens from east to west  

 

http://disc.library.emory.edu/atlantamaps/atlanta-1927-30-topographic-maps-with-open-street-map-overlay/�
http://disc.library.emory.edu/atlantamaps/atlanta-1927-30-topographic-maps-with-open-street-map-overlay/�
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3.2.3 Bedrock Geology 

As stated herein in Section 3.2.3, according to the Georgia Geological Survey publication 

“Geology of the Greater Atlanta Area” (Bulletin 96, 1984), the rocks underlying the FOSC site 

are undifferentiated, ductally sheared rocks of the Brevard fault zone.  According to the Georgia 

Geological Survey publication “Geologic Map of Georgia” (1979, Atlanta Area, North 4 East 2) 

rocks beneath the site are “button mica schist,” a type of high-grade metamorphic rock.   

 

The mica schist rock type mapped by the Georgia Geological Survey was confirmed to be 

present beneath the FOSC site during rock drilling conducted by MEI in 2008 to 2009, as shown 

in MEI’s January 14, 2010 CSR (Appendix C – Boring Logs).  Further, the mica schist beneath 

the site was found to be interfingered with more highly metamorphosed gneiss and amphibolite.   

 

Depth to competent bedrock at the FOSC site varies from approximately about 40 to 65 feet 

below surface grade (BGS).  A geologic map and geologic map legend of the FOSC site vicinity 

are included as Figures 13 and 14, respectively.  A bedrock surface elevation map is presented 

as Figure 16.   

 

3.3 CSM - Soil/Residuum 

As noted previously, there is approximately one to 22 feet of fill material overlaying residual 

native soils on site.  The fill soils generally consisted of silts with varying amounts of clay, fine 

sand, mica, weathered mica schist (saprolite), and less-weathered rock fragments.  Residual 

soil/unconsolidated residuum was classified as silts and fine sand with varying amounts of clay, 

mica, and weathered mica schist interfingered with occasional less-weathered rock horizons.  

 

The in filling of two small valleys formerly at the FOSC was necessary to level and develop the 

site into its current, relatively level configuration.  The original, pre-development topographic 

surface has played a significant role in the migration of contaminants released from the former 

on-site DC source and the two off-site sources.  The original topography of the site is shown on a 

1927-1930 topographic map with the approximately boundary of the FOSC site and associated 

structures overlain (Figure 15).  

 



29 

3.3.1 Delineation of COC Concentrations 

The extent of on-site soil contamination was delineated through previous investigations 

conducted initially by Keramida Environmental and through subsequent exhaustive soil boring 

and sampling conducted by UC.  During the course of these previous soil investigations, the 

following activities were performed to delineate the lateral and vertical extent of soil 

contamination on site:  

1. Keramida (Phase II ESA, March 30, 2005) installation of 11 soil borings, including: 

a. Seven borings between 18 and 30 ft deep (four converted to monitoring wells). 

b. Four shallow borings within the former DC tenant bay. 

c. Collection and analysis of 18 soil samples for VOC concentrations.  

d. PCE present in 16 of 18 samples at 0.014 to 34.8 mg/kg (Table 4). 

2. UC (PPCAP, 28-NOV-05):  

a. Installation of 18 direct push borings.  

b. Installation of 8 groundwater monitoring wells. 

c. Collection and analysis of 63 soil samples for VOCs concentrations 

d. PCE present in 25 of 63 soil samples at concentrations up to 380 mg/kg  

(Results in Table 4). 

3. UC extent of contamination investigation (UC PPCSR, 10-JUN-08):  

a. Installation of 49 direct push (DP) environmental assessment borings, (EAB-1 - 

EAB-49), to assess extent of PCE in soil for remedial actions.  

b. Installation of two hand-auger borings (HA-1 & HA-2) inside coin dealer & 

restaurant tenant spaces to assess the extent of PCE under these facilities for 

remedial actions;  

c. Collection and field screening of soil samples every two feet from DP borings.  

d. Selection of two to three soil samples from each DP & hand auger boring for 

analytical testing for PCE concentrations (results tabulated in Tables 4 & 5). 

e. PCE present in 97 of 106 samples collected.  

f. PCE present in excess of NCs in 56 samples. 

g. PCE present in excess of approved Type 4 RRS (1.18 mg/kg) in 35 samples.  

 

Additionally, following the soil remediation project (Sections 2.1 and 3.2.2), MEI installed 22 

monitoring wells and 4 DP borings, and collected and analyzed 33 soil samples during our 2008-



30 

2009 PCAP/CSR investigation.  Analysis of these soil samples indicated that on-site 

concentrations of PCE (the principle COC) ranged from below detection limits (BDL) to 300 

micrograms per kilogram (μg/kg).  Additionally, during MEI’s 2008-2009 investigation, no soil 

sample collected from an off-site boring contained any COCs in excess of default, Type 1 RRS 

(Table 6). 

 

Hence, through the installation of approximately 106 borings and collection and analysis of 

approximately 220 soil samples, the extent of soil contamination on the FOSC site was well 

defined.  Consequently, the potential human health risks associated with on-site soil 

contamination, reflected in RRS exceedances, was also well defined prior to initiation of the 

2007-2008 soil remediation project.  An isoconcentration contour map showing the delineated 

extent of PCE in soil was provided as Figure 4 in UC’s 10-JUN-2008 PPCSR. 

 

Soil boring and monitoring well installation locations are shown on Figures 3, 4 & 6 in 

Appendix B.  Soil sample analytical results are tabulated in Tables 4 – 8 of Appendix C.  

 

3.3.2 Soil Remediation 

A soil remediation/excavation project was conducted in the area surrounding and within the 

former on-site DC tenant bay.  Prior to excavating the contaminated soil, the lateral and vertical 

extent of impacts exceeding the Type 4 RRS for PCE, the principle COC, was defined through 

the installation of 49 environmental assessment borings and collection and analysis of 106 soil 

samples (see discussion in Section 3.3.1).  

 

Prior to commencement of the corrective actions, PCE was the only constituent detected in soil 

above the Type 4 RRS.  PCE was therefore the primary COC driving soil corrective action.  

 

Remedial operations included excavation and removal for disposal of the impacted soils with 

COC concentrations greater than the approved Type 4 RRS for PCE of 1.18 mg/kg.  Excavation 

began in November 2007 and concluded in May 2008.  Engineered shoring was used to support 

the land and structures surrounding the excavation, to prevent soil collapse into the excavation 

pits.   
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Analytical testing of initial verification samples indicated the presence of COCs in 

approximately 1-5% of excavated areas at concentrations greater than the approved RRS.  Re-

excavation was then conducted in these areas with subsequent follow-up verification sampling.  

This process continued until the results of the verification sampling demonstrated that the soils 

remaining in place complied with the approved RRS.  

 

During excavation of Areas 5 and 6 (Figure 5) undercutting the adjacent tenant space restaurant, 

an approximate 3-foot diameter cylindrical excavation was observed directly below the spread 

footing for the south wall of the former DC facility.  The origin of the cylindrical excavation was 

likely a former test boring for a caisson foundation.  This cylindrical excavation/preferential 

pathway (Area EA 6A) was remediated by over drilling with a 6-foot diameter auger to a depth 

of 31 ft BGS, at which point competent rock was encountered. 

 

Through the soil remediation process:  

• Five stages of excavation and follow-up verification sampling were conducted at some 

locations.   

• Approximately 3,830 tons of impacted soils were removed  

• A preferential vertical pathway to groundwater was discovered directly beneath the 

former DC tenant bay. 

• Collection and analysis of 213 soil verification samples indicated that all soil in excess of 

RRS was successfully removed.  

• Collection and analysis of 146 split verification samples provided separate confirmation 

that all soil in excess of RRS was successfully removed.   

 

The results of the soil remediation verification sampling (Tables 7 & 8) therefore confirm 

successful removal of all impacted soil in excess of calculated RRS.  This work is documented in 

UC’s June 8, 2010 Prospective Purchaser Compliance Status Report (PPCSR). 

 

Hence, the on-site soil portion of the CSM is of formerly contaminated soil that has been 

remediated and therefore does not pose a significant human health or environmental risk. 
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3.3.3 Magnitude and Extent of Remaining COC Concentrations 

The results of soil verification sample analyses collected during the soil remediation project 

indicate that the following are the maximum concentrations of the principle COCs remaining in 

on-site soil: 

Compound Approx. Max. Residual Type 4 RRS 

• Benzene 0.016 mg/kg 53.1 mg/kg 

• PCE 1.1 mg/kg 1.18 mg/kg 

• TCE 0.18 mg/kg 0.7 mg/kg 

• cDCE 0.2 mg/kg 1.84 mg/kg 

• VC Not Detected 0.2 mg/kg 

 

Remaining COC concentrations were all below applicable RRS (Tables 7, 8 & 21).   

 

3.4 CSM - Groundwater 

3.4.1 Groundwater Flow Directions, Gradients and Velocity 

Groundwater elevation data in Table 3 were used to construct potentiometric maps for the FOSC 

site for March 10, 2015 and May 20-22, 2009 (Figures 17 and 18).   

 

Based on the potentiometric maps included as Figures 17 and 18, groundwater flow on site is 

complex, with a groundwater flow divide.  This groundwater divide and groundwater flow 

clearly mimics the pre-development topography at the site, as evidence by an overlay of the 

March 10, 2015 groundwater potentiometric surface with the 1928 topographic map of the site 

(Figure 19).  

 

As shown on Figure 17, Groundwater flows toward the southwest to west-southwest on the 

northern portion of the property, including the on-site release source area.  Groundwater beneath 

the southern portion of the property flows toward the south to south-southwest (Figure 17).  
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The groundwater hydraulic gradient in the source area generally varies from approximately 0.01 

to 0.05 feet/foot (ft/ft), with an average of approximately 0.03 ft/ft.  As shown on Figure 17, the 

direction of groundwater flow is generally from the north-northeast toward the south-southwest.   

 

According to a previous hydrogeological assessment, described by UC in their November 28, 

2005 PPCAP, the overall porosity of the residuum beneath the site is approximately 0.22, while 

the effective porosity is approximately 0.20.  Additionally, the hydraulic conductivity of 

unconsolidated residuum beneath the site is reported to vary between approximately 2.29E-05 

centimeters per second (cm/s) and approximately 2.64E-04 cm/s, with a geometric mean of 

approximately 7.78E-05 cm/s. 

 

Groundwater flow velocity (Darcy velocity) was calculated using the site-specific data above and 

the Darcy Equation:  

v = K * i / n 

Where: 

K = hydraulic conductivity = 7.78E-05 cm/s = 80.4 ft/yr 

i = hydraulic gradient (dimensionless slope) ≈ 0.03 (average value)  

n = porosity ≈ 0.2 (20% porosity) estimated for residuum.  

 

Therefore, 

v = (80.4 ft/yr)(0.03)/0.2 

v = 12 ft/yr = approximate average groundwater flow velocity. 

 

Hence, the average groundwater flow velocity is approximately 12 ft/yr, with a flow direction 

toward the west-southwest near the former on-site DC release source area, and a south-

southwesterly flow direction beneath the southern portion of the site. 

 

3.4.2 Water Resources 

3.4.2.1 Drinking Water Supplies 

The City of Atlanta’s water supply and treatment system is owned and operated by the City of 

Atlanta Department of Watershed Management (DWM).  The geographic area served by the City 
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of Atlanta water treatment and distribution system covers an area greater than 650 square miles 

and includes the City of Sandy Springs 

(www.atlantaga.gov/modules/showdocument.aspx?documentid=2831).  Additional public water 

supplies in the area are operated by the Dekalb County Department of Watershed Management 

(DWM) (http://dekalbwatershed.com/Chattahoochee.htm) 

 

The intakes for these two municipal water supplies are located the following distances from the 

FOSC site: 

• Atlanta DWM – Atlanta – Fulton County Water Treatment Plant 12.6 miles 

• Atlanta DWM – Chattahoochee Water Treatment Plant 6.1 miles 

• Atlanta DWM – Hemphill Water Treatment Plant 7.0 miles 

• Dekalb County DWM – Chattahoochee Raw Water Transmission Main 6.9 miles 

 

A search of U.S. Geological Survey records of wells in Georgia 

(http://waterdata.usgs.gov/ga/nwis/inventory) indicates that there are no water supply wells 

located within a two-mile radius of the FOSC site.  Specifically, there are no records of any 

water supply wells within a four-mile-by-four-mile latitude and longitude defined “box” centered 

on the FOSC site.  Hence, groundwater impacts on the FOSC site are not a potential threat to 

public or private water supplies. 

 

3.4.2.2 Surface Water 

The 2014 USGS Sandy Springs topographic quadrangle map (Figure 1) shows that the nearest 

downgradient surface water stream is an unnamed tributary to Nancy Creek located 

approximately 1,200 feet southwest of the on-site groundwater contaminant plume.  Since the 

downgradient extent of the groundwater contaminant plume has been defined, the FOSC site is 

not a potential threat to downgradient surface water bodies. 

 
3.4.3 Groundwater Contaminant Plumes 

3.4.3.1 Source Areas 

As stated previously (Section 2.3), there are three release source areas associated with 

groundwater contamination on the FOSC site: one on-site source, and two off-site sources:   

http://www.atlantaga.gov/modules/showdocument.aspx?documentid=2831�
http://dekalbwatershed.com/Chattahoochee.htm�
http://waterdata.usgs.gov/ga/nwis/inventory�
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 On-Site Source:  Former Dry Cleaning Operation 
 Fountain Oaks Shopping Center 
 4920 Roswell Road NE, Sandy Springs, GA  30342 
 Parcel ID No. 17 00930006131 
 HSI Site No. 10807 
 
 Off-Site Source:  Active Dry Cleaning Operation 
 Chastain Cleaners  
 4980 Roswell Road NE, Sandy Springs, Georgia  30342 
 Parcel ID No. 17 009300021826 
 
 Off-Site Source:  Active Petroleum UST Facility 
 Roswell Road Food Mart  
 4968 Roswell Road NE, Sandy Springs, Georgia 30342 
 Parcel ID No. 17 -009300021842 
 UST Facility ID No. 09000005 
 
3.4.3.2 Plume Delineation 

The groundwater contaminant plume was delineated through the installation of 33 monitoring 

wells between 2005 and 2009 and through the collection and analysis of 163 groundwater 

samples from these wells between 2005 and 2015.  The results of both the 2008/2009 and 2015 

groundwater sampling events indicate that the lateral and vertical extent of groundwater 

contamination has been defined. 

 

The results of the recent, March 2015 groundwater sampling event indicate that there are 14 

locations on site (listed below) where groundwater exceeds applicable Type 3/Type 4 RRS for 

one of five COCs (Table 23 and Figure 20).  These COCs and on-site exceedance locations are: 

• Benzene (MWs-20, 21 & 28) 
• cDCE (MWs-2, 4, 16, 20 & 28) 
• PCE (MWs-2, 3, 5, 9, 13S, 14, 16, 20, 22, 23 & 28) 
• TCE (MWS-2, 4, 6, 16, 20 & 28) 
• VC (MWs-16 & 28) 

 

The results of this same March 2015 groundwater sampling event indicate that there are no off-

site groundwater COC concentrations in excess of applicable Type 1/Type 2 RRS (Tables 10 & 

22; Figure 20).  The 22 μg/L of PCE reported in March 2015 at monitoring well MW-13S, 

adjacent to the western property boundary, suggests the possibility that off-site groundwater may 
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be impacted above the 11 μg/L Type 1/Type 2 residential RRS.  However, at two wells located 

farther downgradient, MW-30 and MW-31, the March 2015 PCE concentrations were 10 μg/L 

and <1 μg/L (i.e., “BDL”) respectively.  Hence the downgradient extent of the plume is defined 

west of and downgradient from the former on-site release source area. 

 

Groundwater analytical results from all groundwater samples collected at the site are tabulated in 

Table 9 in Appendix C.  A groundwater quality map showing analytical results of the recent, 

March 2015 groundwater sampling event in comparison to previous (2008/2009) analytical 

results at each well is included as Figure 20.  Groundwater isoconcentration contour/plume 

delineation maps for the five COCs present in on-site groundwater in excess of applicable Type 

3/Type 4 Commercial RRS are presented as Figures 21 – 25 in Appendix B. 

 

3.4.3.3 Qualifying Delineation Criteria 

The Georgia VRP Act (O.C.G.A. §12-8-100 et seq.) defines five potential criteria that may be 

used as satisfactory evidence of the delineation of the horizontal and vertical extent of soil or 

groundwater contamination.  These five criteria are (O.C.G.A. §12-8-108):  

1. Concentrations from an appropriate number of samples that are representative of local 

ambient or anthropogenic background conditions not affected by the subject site release; 

2. Soil concentrations less than those concentrations that require notification under 

standards (i.e., notification concentrations or “NCs”); 

3. Two times the laboratory lower detection limit concentration using an applicable 

analytical test method recognized by the USEPA; 

4. For metals in soils… [Not Applicable] 

5. Default, residential cleanup standards; 

 

The groundwater contaminant plume that originated from the former on-site DC source is 

defined under criteria number 5 above.  Specifically, the COC levels are below the default, Type 

1 residential cleanup standards in the monitoring wells farthest downgradient to the south and 

southeast (MWs 7, 33 and 15), farthest downgradient to the west (within the topographic valley 

that is in-filled beneath the site) (MWs 30 & 31) and cross-gradient to the north (MW-25).  

Groundwater isoconcentration contour/plume delineation maps for the five COCs present in on-
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site groundwater in excess of applicable Type 3/Type 4 Commercial RRS (benzene, cDCE, PCE, 

TCE and VC) are presented as Figures 21 – 25 in Appendix B. 

 

Collection of soil samples during multiple site investigations by MEI and others have defined the 

extent of soil contamination to within default, Type 1 RRS (Tables 4 – 8).  Hence, the 

downgradient and cross-gradient extent of soil and groundwater contamination associated with 

the release from the former on-site DC operation have been delineated in accordance with 

applicable language in the authorizing statute.  Delineation of the upgradient extent of 

groundwater contamination associated with the two off-site release sources, Chastain Cleaners 

and the CITGO/RRFM, are the responsibilities of the respective property owners and/or business 

operators at those two locations. 

 

3.4.3.4 Plume Stability & Natural Attenuation 

The groundwater contaminant plume associated with the former on-site DC release source is 

stable and naturally attenuating at a rapid rate.  Comparison of the results of the most recent, 

March 2015  groundwater sampling event with those of the previous 2009 or 2008 event (the 

most recent previous event varies well to well) generally indicate significant and/or remarkable 

reductions in PCE, TCE and cDCE across the site, with few exceptions (Table 9 and Figure 20) 

 

The rapid natural attenuation of groundwater contamination is illustrated on a groundwater 

quality map included as Figure 20, which shows the PCE, TCE, cDCE and VC results from the 

March 2015 sampling event, as well as the previous results from 2008 or 2009.  As shown by the 

data on Figure 20 and in Table 9, at 12 wells surrounding and downgradient from the former on-

site drycleaner (MWs-2, 3, 4, 9, 13S, 14, 18, 19, 26, 27 and 30), PCE declined by an average of 

approximately 74%, TCE by approximately 49% and cDCE by approximately 19%.   

 

These reductions in PCE, TCE and cDCE concentrations in the release source and downgradient 

areas show clearly that natural attenuation is occurring at a rapid pace.  Remediation of the 

contaminated source area soils (secondary source material) has no doubt been an important 

contributing factor to the observed rapid natural attenuation of groundwater contamination.  
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Hence, the groundwater contaminant plume aspect of the CSM is of a delineated, stable plume 

that is rapidly attenuating. 

 

3.4.4 Groundwater Fate & Transport/Natural Attenuation Modeling 

3.4.4.1 Domenico Steady-State Fate & Transport / Natural Attenuation Model 

The Domenico analytical model (Domenico, 1987) is a solution to the advection-dispersion 

partial-differential equation of contaminant transport in groundwater.  The Domenico model is 

commonly used to predict downgradient groundwater contaminant concentrations along a 

straight-line flow path at a given distance from a release point source (USEPA, 2002; USEPA, 

1996; ASTM, 1995). 

 

The Domenico model contains:  

• one dimensional groundwater velocity,  

• mechanical dispersion in the longitudinal, transverse, and vertical directions,  

• a first order degradation rate constant,  

• a finite contaminant source (rectangular dimensions) perpendicular to flow,  

• a steady-state source (i.e., a constant concentration source), and yields 

• steady-state contaminant concentration at a specified distance along a plume centerline.  

 

The analytical solution form of the Domenico equation was programmed into a Microsoft Excel 

spreadsheet to perform the modeling documented herein.  The model was applied to the FOSC 

groundwater contaminant plume to estimate downgradient COC concentrations in groundwater 

at a 1000-foot distance downgradient from the delineated plume boundary, as specified in the 

Georgia VRP Act (O.C.G.A. § 12-8-102 (b)(11)(C)).  The model was also used to estimate the 

maximum downgradient extent of the groundwater contaminant plume for the five COCs 

exceeding Type 3/4 Commercial RRS in on-site groundwater. 

 

Use of the model requires contaminant concentration data at a minimum of one source area 

monitoring well and one to two downgradient wells.  The groundwater data must show a 

reasonable plume pattern typical of “point sources” (i.e., contaminant concentration is highest in 

the source well and gradually decreasing in downgradient wells).  The model is calibrated by 
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adjusting three model input parameters to fit groundwater concentration spatial pattern based on 

the spatial concentration distribution data.  The model after calibration is then used to predict the 

horizontal plume length in groundwater. 

 

The Domenico analytical model is based on the advection-dispersion partial-differential equation 

for organic contaminant transport processes in groundwater as described in Domenico and 

Robbins (1985).  Under conditions of steady-state source, continuous source with one-

dimensional groundwater velocity, three dimensional dispersion, and a first order degradation 

rate constant, the analytical solution can be expressed as the following equation (Domenico 

1987): 

 
Where, 

Cx - contaminant concentration in a downgradient well at distance x (mg/L), 

Co - contaminant concentration in the source well (mg/L), 

x - centerline distance between the source well and downgradient well (cm), 

αx, αy & αz - longitudinal, transverse, and vertical dispersivity (cm), respectively, 

λ- degradation rate constant (day-1), 

v - groundwater velocity (cm/day), 

Y - source width (cm), 

Z - source depth (cm), 

erf - error function, 

exp - exponential function. 

 

The Domenico groundwater contaminant fate & transport model assumes: 

1. A source of finite width and thickness dimensions perpendicular to groundwater flow, 

2. A steady state (steady or fixed concentration) source, 

3. Homogeneous aquifer properties, 

4. One dimensional groundwater flow, 

5. First order degradation rate, 
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6. Contaminant concentration estimated at the centerline of the plume, 

7. Molecular diffusion based on concentration gradient is neglected, 

8. No retardation (e.g., sorption) in transport processes. 

 

Understanding model assumptions is crucial for simulating transport processes of contaminants 

in groundwater.  The inherent assumptions in the model equation make it a conservative means 

of estimating downgradient contaminant concentrations.  Specifically, the model assumes a 

steady-state, fixed concentration contamination source within a rectangular area perpendicular to 

the direction of groundwater flow/plume migration.  As documented in Section 3.4.3.4, 

groundwater contaminant concentrations in the release source area and downgradient areas are 

rapidly attenuating.   

 

Hence, the steady-state (fixed concentration) assumption implicit in the model is a conservative 

assumption.  MEI utilized the highest groundwater concentrations of benzene, cDCE, PCE, TCE 

and VC measured in groundwater during the recent March 2015 sampling event as the steady-

state source area groundwater concentration (Csource).  The source area width (W) was assumed to 

be approximately 32.4 feet, based on the 30-foot north-south width of the former DC tenant bay, 

and a composite groundwater flow direction toward the west-southwest, with a bearing of 250 

degrees.  Hence, the width of the former DC tenant bay perpendicular to flow (at a 90° angle to 

250°, i.e., 160° or 340°) is approximately 32.4 feet, the assumed width of the source area.  

 

The value of the source area depth was left at the default value of 200 cm, to be conservative.  

Source zone / mixing zone thickness was estimated at 216 cm (7.1 ft), which is the average 

distance between the depth at which groundwater was first encountered in borings and depth to 

competent bedrock/refusal (see Table 2). 

 

Understanding chemical properties in relation to model assumptions are also critical in 

interpreting the transport model results.  For example, MTBE has a low potential for sorption 

onto soil particles/organic carbon due to its low soil-groundwater organic carbon partition 

coefficient (Koc) value (12 L/kg) while PCE has a relatively high Koc value (94.95 L/kg) and a 

corresponding high retardation potential.   
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“Retardation” is the slower movement of a contaminant in groundwater, relative to the 

groundwater velocity, due to sorption of the contaminant onto soil particles and organic carbon.  

Thus, the speed of contaminant transport is “retarded” relative to groundwater velocity. 

 

Therefore, the lack of retardation in the model, assumption No. 8 above, may not be a significant 

factor for MTBE, but suggests the model tends to overestimate downgradient concentrations of 

COCs with higher Koc values like benzene, PCE and TCE.  Hence, for these compounds, the 

predicted downgradient concentration is a conservative estimate.   

 

All model input parameters consisted of one the following: 

• Site-specific information contained in this report, and/or in previous reports on the FOSC 

site by MEI and others, as documented in Table 1. 

• Conservative, default values published by:  

o The US EPA (Regional Screening Levels (RSL) Table, 2015) 

o The American Society for Testing and Materials (E2081-00 & E1739-95), 

o The Georgia EPD 

• Values from public or published, documented sources  

o (U.S. National Weather Service, Weidemeir, et al., 1999) 

 

All fate and transport model input parameters, parameter values, data sources, formulas for 

individual/intermediate variables, conversion factors, and intermediate and final calculations are 

documented in Table 12 through Table 16 in Appendix C.   

 

An implicit assumption is that model input parameters are in consistent units, hence modeled 

linear dimensions (distances, depths, widths, etc.) are in centimeters (cm); velocities 

(distance/time) are in cm/day or cm/year.  Concentration values were input in milligrams per liter 

(mg/L).  Corresponding site-specific values more commonly expressed in feet, inches, ft/yr, 

in/yr, micrograms per liter (μg/L), etc., and corresponding conversion factors/formulas, are all 

given in the groundwater fate & transport modeling calculations documented in Tables 12-16 in 

Appendix C 
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Significant aspects of the groundwater fate and transport modeling relative to VRP regulatory 

compliance, derivation of natural attenuation constants, calculation of the soil-to-groundwater 

leaching source term and model calibration are discussed in Sections 3.4.4.2 – 3.4.4.5 as follows.  

Groundwater fate and transport modeling results are discussed in Section 3.4.4.6, and are 

summarized in Tables 12-16 in Appendix C. 

 

3.4.4.2 Point of Exposure, Estimation of Centerline Distance Modeled 

As previously stated, the fate and transport model was applied to the groundwater plume to 

estimate downgradient COC concentrations at a 1000-foot distance downgradient from the 

delineated plume boundary, at the “point of exposure” (POE) as defined in the Georgia VRP Act 

(O.C.G.A. § 12-8-102 (b)(11)(C)): 

 

“ ‘Point of exposure’ means the nearest of the following locations:  
(A) The closest existing down gradient drinking water supply well; [NOTE: >2 miles]  
(B) The likely nearest future location of a downgradient drinking water supply well where 
public supply water is not currently available and is not likely to be made available within the 
foreseeable future; [NOTE: >2 miles] or  
(C) The hypothetical point of drinking water exposure located at a distance of 1000 feet 
downgradient from the delineated site contamination under this part.” 

 

Hence, the nearest POE is a hypothetical drinking water well located 1000 feet downgradient 

from the delineated plume boundaries on the FOSC site.  Groundwater isoconcentration 

contour/plume delineation maps for the five compounds in on-site groundwater in excess of 

Type 3/4 Commercial RRS (benzene, cDCE, PCE, TCE & VC) are presented as Figures 21 – 25 

in Appendix B.  The plumes shown on Figures 21-25 were delineated to the applicable default 

Type 1 RRS criterion specified in the Georgia VRP Act (Section 3.4.3.3).  The specific 

delineation criterion for each compound is specified on each of the five maps.  

 

One of the conditions for using the Domenico Model to simulate contaminant fate & transport is 

that the selected downgradient well must be along the plume centerline, at a distance specified by 

the user.  The total distance modeled, from release source to POE includes both the 1,000-ft 

distance from the delineated downgradient edge of the contaminant plume to the POE, as well as 
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the distance along the groundwater flow path from the release source to the delineated edge of 

the plume.  

 

The on-site release source area for chlorinated COCs is the former DC tenant bay on the northern 

tip of the FOSC north wing (Figure 3).  Groundwater beneath the northwest portion of the 

FOSC, including the release source, and adjacent off-site area flows predominantly toward the 

west-southwest, or on an approximate bearing of 250 degrees.  The distances from the release 

source to the downgradient delineated plume edges for three of the four chlorinated COCs 

exceeding RRS (cDCE, PCE and TCE), along the 250° groundwater flow path, were estimated 

from the plume maps included as Figures 22-25. 

 

Although the release source for benzene is the off-site CITGO/RRFM, the location of the highest 

groundwater benzene concentration on the FOSC site is monitoring well MW-28 (135 μg/L).  

Likewise, the location of the highest vinyl chloride (VC) concentration on site is also at MW-28.  

Hence, for purposes of modeling the fate & transport of benzene and VC in groundwater, MW-

28 was assumed to be the on-site “release source area” for these two compounds.  The distances 

from the surrogate source area (MW-28) to downgradient delineated plume edges, along the 

predominant groundwater flow path (250° bearing), were estimated from the benzene and VC 

isoconcentration / plume delineation maps (Figures 21 & 25).  Other source area parameters, 

such as source width and thickness, depth to impacted soil, mixing zone thickness, etc. were 

assumed to remain constant at both the actual on-site release source (the former DC tenant bay) 

and the surrogate release source (MW-28). 

 

The estimated distances from the on-site release source area, and surrogate benzene release 

source area, and the total plume centerline/groundwater fate & transport distances modeled are 

summarized below: 
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  Distance: Source - Distance: Plume Edge  
 COC Delin. Plume Edge Pt. of Exposure Distance, total 
 Benzene 160 ft 1,000 ft 1,160 ft 
  (4,877 cm) (30,480 cm) (35,357 cm) 

 cDCE 110 ft 1000 ft 1,110 ft 
  (3,353 cm) (30,480 cm) (33,833 cm) 

 PCE 300 ft 1000 ft 1,300 ft 
  (9,144 cm) (30,480 cm) (39,624 cm) 

 TCE 175 ft 1000 ft 1,175 ft 
  (5,334 cm) (30,480 cm) (35,814 cm) 

 VC 70 ft 1000 ft 1,070 ft 
  (2,134 cm) (30,480 cm) (32, 614 cm) 
 

3.4.4.3 Derivation of Natural Attenuation Rate/Decay Constants 

Considering the remarkable reductions in groundwater contaminant concentrations observed at 

the FOSC site since the soil remediation/source removal project in 2007-2008, MEI utilized 

USEPA methods to derive site-specific attenuation/”decay” rate constants (i.e., values of lambda, 

λ) for use in the contaminant fate & transport modeling.  The methods used to derive the 

attenuation rate constants are described in the EPA documents "Calculation and Use of First-

Order Rate Constants for Monitored Natural Attenuation Studies" (USEPA, 2002) and 

“Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground 

Water” (USEPA, 1998).  Calculated site-specific values of the attenuation rate constant, lambda 

(or Kpoint in USEPA, 2002) were compared to values published in Howard, et al. (1991) 

“Handbook of Environmental Degradation Rates.”   

 

First, MEI calculated approximate attenuation rate constants for the five COCs exceeding RRS in 

on-site groundwater using the measured changes in contaminant concentrations at each well from 

the time of peak contaminant concentration, i.e., 2008 or 2009 levels, to the most recent March 

2015 levels (Table 9) with the exponential growth/decay equation: 

 

Ct = Co e-kt  
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 Where: Ct =  Concentration at time (t), i.e., 2015 
  Co = Original (peak) concentration (in 2008 or 2009) 
  e  = natural exponent 
  k = attenuation rate constant (time-1) 
  t = time. 
 

The exponential decay equation was then rearranged to solve for k, the attenuation/degradation rate 

constant for a single COC at a single well: 

k = ln (Ct / Co) / t 

 

The geometric mean of attenuation rate constants were calculated for groups of wells within each of 

three areas: the release source area (immediately downgradient from the on-site release source), the 

downgradient plume (originating from the on-site release source), and wells impacted from the off-

site release sources.  The results of these “two-point” attenuation rate calculations at individual 

wells for individual COCs are summarized in Table 11.  

 

MEI also utilized the method for determination of the “Concentration vs. Time Attenuation Rate 

Constant” described in EPA (2002).  This method requires a linear-linear plot of the natural log (ln) 

of contaminant concentration on the y-axis against elapsed time (days) on the x-axis. 

 

An exponential regression analysis through the plotted points gives the equation of the line of 

best fit.  If the data plot to a straight line, the degradation rate relationship is first order.  The 

slope of this regression line is the attenuation rate constant, kpoint. 

 

The concentration versus time attenuation rate constant at a single point (kpoint) is not indicative of 

plume trends.  However, the calculation of kpoint at multiple wells over the entire plume can be used 

to assess plume attenuation and trends (EPA, 2002).  The geometric mean of kpoint attenuation rate 

constants were calculated for groups of wells within the release source area, the downgradient 

plume, and wells impacted from the off-site release sources (Table 11).   

 

These geometric means kpoint values for the source area (ksource), downgradient plume, and off-site 

source groups were then compared to published values (Howard, et al., 1991) (Table 11).  In all 
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cases, the calculated site-specific geometric mean attenuation rate was within the published range of 

values. 

 

At most contaminant release sites, the source area attenuation rate is slower than the rate in the 

downgradient plume.  Hence, concentration profiles tend to retreat back toward the source over 

time.  In this circumstance, the lifecycle of the plume is controlled by the rate of attenuation of 

the source, and can be predicted by concentration versus time plots for the most contaminated 

wells (EPA, 2002). 

 

MEI utilized the lower, more conservative calculated geometric mean value of lambda/kpoint (i.e., 

slower decay) from either the source area (ksource) or downgradient plume in the contaminant fate 

& transport modeling.  Calculated attenuation rate constants are summarized in Table 11.  

Values of lambda used in the fate & transport modeling are shown in the modeling calculations 

presented as Tables 12 – 16 in Appendix C. 

 

3.4.4.4 Soil to Groundwater Leaching 

As stated previously, the Domenico model uses a steady-state (fixed concentration) rectangular 

source of fixed width and depth/thickness, oriented perpendicular to the direction of groundwater 

flow/plume transport.  MEI utilized the highest groundwater concentrations of benzene, cDCE, 

PCE, TCE and VC measured in groundwater during the recent March 2015 sampling event as the 

Csource concentration.  However, leaching of residual contamination from soil into underlying 

groundwater contributes to source area groundwater contaminant concentrations.  Hence, the 

steady-state groundwater source area concentration is given by the following formula. 

 

Csource = Cmax, gw + Cleach, soil 

 Where: 

 Csource – Steady-state groundwater concentration in source zone. 
 Cmax, gw – Maximum groundwater contaminant concentration in source zone. 

 Cleach, soil – Soil-to-groundwater leachate concentration contributing to source. 
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Since source area soils have been remediated, contributions to existing groundwater 

contamination from soil-to-groundwater leaching (Cleach) are likely to be relatively minor.  

Nonetheless, out of an abundance of caution, MEI calculated soil-to-groundwater leaching 

concentrations for the contaminant fate & transport modeling.  Residual soil COC concentrations 

are presented in Table 21. 

 

Soil to groundwater leaching calculations were performed using the equations and methods 

outlined in American Society of Testing and Materials (ASTM) Standard Guide E2081 

“Standard Guide for Risk-Based Corrective Action” (ASTM, 2015).  Soil to groundwater 

leaching model input parameters, similar to the input parameters for the fate & transport 

modeling, were a combination of the following: 

• Site-specific information contained in this report, and/or in previous reports on the FOSC 

site by MEI and others, as documented in Table 1. 

• Conservative, default values published by:  

o The US EPA (Regional Screening Levels (RSL) Table, 2015) 

o The American Society for Testing and Materials (E2081-00 & E1739-95), 

o The Georgia EPD 

• Values from public or published, documented sources  

(U.S. National Weather Service, Weidemeir, et al., 1999) 

 

Surface water precipitation infiltration (I) into soil was estimated as a percentage of total rainfall 

using the following empirical formula (Wiedemeir, et al., 1999, p. 52):  

I = P2 * ki 

 Where: 

 I = infiltration (cm/yr) 

 P = annual precipitation (cm/yr)  

 ki = infiltration coefficient (yr/cm) 

 

The annual normal precipitation for Atlanta is 49.71 inches per year (126 cm/yr), according to 

National Weather Service, Peachtree City, Georgia on-line records 

(http://www.srh.noaa.gov/ffc/?n=rainfall_scorecard).  The value of ki is dependent upon soil 

http://www.srh.noaa.gov/ffc/?n=rainfall_scorecard�
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type, with values of 0.0018 for sandy soil, 0.0009 for silty soil, and 0.00018 for clay soil 

(Wiedemeir, et al., 1999).  Hence the empirically estimated precipitation infiltration rate is: 

 

I = (126 cm/yr)2 * (0.0009 yr/cm) = 14.3 cm/yr = 5.65 in/yr = 

 

Soil to groundwater leaching formulas, input parameters, parameter values, data sources, and 

calculation results are presented in Tables 12 – 16 in Appendix C.  The results of the soil to 

groundwater leaching calculations are briefly summarized below. 

 

  Soil - Maximum Soil to GW 
 COC Residual Concentration Leaching Concentration 
 Benzene 0.016 mg/L 0.0013 mg/L 
 cDCE 0.30 mg/L 0.11 mg/L 
 PCE 1.1 mg/L 0.17 mg/L 
 TCE 0.18 mg/L 0.043 mg/L 
 VC ND – Subst. 0.0012 MDL 0.00062 mg/L 
 

3.4.4.5 Model Calibration 

The historically observed downgradient transport of PCE from the source area to downgradient 

wells was used to calibrate the model.  PCE was used since it was the substance originally 

released on from the on-site former DC source.   

 

The model was calibrated using the following site-specific values:  

• Distances from the source area to downgradient wells. 

• Historical groundwater PCE concentrations: 

o Source area maximum concentrations, both historical and recent 

o Downgradient well concentrations 

• Groundwater velocity 

• Attenuation rate constant 

 

The farthest downgradient well from the release source where PCE has been detected is MW-30 

(Figure 17, Table 9).  Fortuitously, MW-30 is also located virtually directly hydraulically 

downgradient from the release source, approximately 300 feet.  This well was installed May 13, 
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2009 (Table 2) and first sampled on May 21, 2009 (Table 9).  Source area well MW-2 

(downgradient from the former DC source), which has historically contained the highest 

concentrations of dissolved contaminants, was sampled May 22, 2009.  Hence, May 2009 is the 

first date on which there is groundwater plume data from both the source area and farthest 

downgradient well.  The May 2009 PCE concentration in MW-2 was 2,900 μg/L, while the 

concentration at MW-30 was 42 μg/L. 

 

The highest groundwater PCE concentrations were previously reported in groundwater closer to 

the DC release source, 11,000 μg/L at now-destroyed well MW-10 on 11/21/2006, 

approximately 60 ft downgradient from the DC tenant bay.  However, no corresponding 

downgradient data is available for this earlier date.  Hence, determining the proper source area 

groundwater concentration (Cmax, gw) for model calibration was problematic, since this 

concentration could vary between 2,900 μg/L (the 05/2009 value for which both source and 

downgradient data were available) and 11,000 μg/L (the highest reported value, from 11/2006). 

 

Estimation of a source area soil PCE concentration (Cmax, soil) for estimation of the soil to 

groundwater leaching concentration (Cleach) was also challenging.  The maximum pre-

remediation PCE concentration in soil at a single location, at boring I-DP-2, directly beneath a 

former DC machine location, was 380 mg/kg (Table 5).  However, the geometric mean of the 

maximum reported PCE concentrations, where PCE was present, in 10 select pre-remediation 

source area borings in and immediately surrounding the former DC tenant bay (Table 4) is 6 

mg/kg.  Hence, the PCE soil source term (Cmax, soil) could vary between 6 and 380 mg/kg. 

 

MEI therefore adopted the following approach to model calibration.  Initially, values of 

dispersivity and attenuation rate were held constant.  A 2,900 μg/L PCE concentration was 

assumed for Cmax, gw (05/2009 concentration at MW-2) and the soil source area term was adjusted 

until the PCE concentration 300 feet downgradient matched the 05/2009 42 μg/L concentration 

measured at MW-30.  A soil source area concentration of 200 mg/kg produced the best fit. 

 

A sensitivity analysis was then conducted for the Domenico model by varying input parameter 

values, one at a time, within reasonable ranges.  Model outputs from various input values were 
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compared with the “baseline” case.  The sensitivity analysis results indicate that model output is 

sensitive to the following model input parameters: 

• Longitudinal dispersivity (αx)  

• Groundwater velocity (v) 

• Downgradient transport distance (x), and  

• Attenuation rate constant (λ).  

 

Since site-specific values of v, x, and λ have been calculated herein previously, but v and λ have 

a narrow range of values, a sensitivity analysis was performed for varying values of these 

parameters.  The four parameters were used to calibrate the model by changing the values of 

these parameters to best fit the May 2009 analytical data. 

 

3.4.4.6 Downgradient Extent of Contaminant Plume  

As stated previously, the Domenico model was used to estimate the maximum downgradient 

extent of the groundwater contaminant plume for the five COCs exceeding Type 3/4 Commercial 

RRS in on-site groundwater.  The model input parameters utilized were identical to those listed 

above, with one exception.   

 

Instead of specifying a fixed distance downgradient (x) at which point the model would calculate 

a concentration (Cx), a trial-and-error approach was utilized to determine the distance 

downgradient at which the concentration, Cx, equaled the default Type 1 RRS.  This trial-and-

error determination of the downgradient distance at which the concentration (Cx) equaled the 

default Type 1 RRS was performed using the Microsoft Excel “Goal Seek” function.   

 

The goal seek function allows the user to specify the desired result of a formula to find the 

input value necessary to achieve that result.  In the Goal Seek dialog box, the user specifies the 

cell containing the formula (“Set Cell”), the desired value for the formula to return (“To Value”, 

in this case, Cx = Type 1 RRS) and one of the source cells that the formula is dependent upon 

(“By Changing Cell”, in this case, the downgradient distance, x). Both of the cell specifications 

must be a single cell reference or name.  The “To Value” must be a number.  The source cell 
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specified to change (“By Changing Cell”) to obtain the desired “To Value”, must contain a 

number, rather than a formula. 

 

The Goal Seek command then uses a simple linear search beginning with guesses on the positive 

or negative side of the value in the source cell (By Changing Cell).  Excel uses the initial guesses 

and recalculates the formula.  Guesses bringing the formula result closer to the targeted result 

(To Value) is the direction (positive or negative) in which Goal Seek continues to guess.  If 

neither direction appears to approach the target value, Goal Seek makes additional guesses 

further away from the initial source cell value.  After the direction is determined, Goal Seek uses 

an iterative process in which the source cell value changes incrementally at varying rates until 

converging upon the target value.  

 

The results of the calculations estimating the downgradient extent of the contaminant plume(s) 

are summarized in Section 3.4.4.7.  The calculated downgradient extent of each of the five 

COCs exceeding commercial RRS on site are shown on Figures 21 – 25 in Appendix B. 

 

3.4.4.7 Fate & Transport / Natural Attenuation Model Results 

The results of the contaminant fate & transport modeling calculations in Tables 12-16 indicate, 

that for all five COCs exceeding RRS in on-site groundwater, the projected concentration at a 

POE 1000 ft downgradient from the delineated plume was significantly below default, Type 1 

RRS/Drinking Water MCLs.  The results of the groundwater fate & transport modeling 

calculations are briefly summarized below. 

 

 Modeled Downgradient Default, Type 1 RRS/  Max. Downgradient 
 COC POE Concentration Drinking Water MCL  Extent of Plume 
 Benzene 0.12 μg/L 5 μg/L 186 ft 
 cDCE 0.29 μg/L 70 μg/L 70 ft 
 PCE 0.18 μg/L 5 μg/L 263 ft 
 TCE 0.14 μg/L 5 μg/L 198 ft 
 VC 0.013 μg/L 2 μg/L 82 ft 
 

As stated previously, since there is no retardation in the Domenico model relative to groundwater 

velocity, the predicted downgradient PCE, TCE and benzene concentrations are conservative, 
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maximum approximations.  Therefore, the modeling results demonstrate that on-site groundwater 

contamination in excess of Type 3/Type 4 Commercial RRS does not pose a significant human 

health risk to a hypothetical groundwater user at a downgradient point of exposure (POE). 

 

The calculated downgradient extent of the contaminant plume for the five COCs exceeding 

commercial RRS on site are shown on Figures 21 – 25.  As shown on plume maps for cDCE and 

PCE, Figures 22 and 23, respectively, the calculated maximum downgradient extent of the 

contaminant plume for these two COCs is somewhat less than the current extent of each plume.  

The possible explanations for the difference between the calculated maximum downgradient 

extent and the current extent of the plume include: 

• The groundwater source area concentration (Csource) utilized in the modeling calculations 

are the most recent, March 2015 concentrations.  Past concentrations of PCE and cDCE 

in source area groundwater were orders of magnitude greater than at present, resulting in 

a larger present-day plume in comparison to the estimated extent of a future plume. 

• The plume did not originally degrade as rapidly in the past, before soil/secondary source 

removal, as it does at present, resulting in farther downgradient COC transport in 

comparison to estimated future transport.  

 

Hence, the modeling results show that the downgradient extent of PCE and cDCE are not 

anticipated to expand significantly beyond current plume dimensions.  Therefore, the modeling 

results confirm that the plume is stable and that on-site groundwater contamination in excess of 

Commercial RRS does not pose a significant human health risk to potential off-site users. 

 

3.5 CSM – Vapor Intrusion 

3.5.1 Vapor Intrusion Assessments 

Multiple soil vapor investigations/assessments, vapor intrusion (VI) modeling, indoor air testing 

and a soil vapor survey were all performed to quantify potential human health risks from the VI 

exposure pathway.  Previous VI assessments and mitigation efforts are described in the Vapor 

Intrusion Assessment and Mitigation Design Report (UC, 21-FEB-2008), Vapor Intrusion 

Mitigation System Implementation Report (UC, 3-JUN-2009), and Vapor System Sampling and 

Modeling for Closure Report (UC, 25-FEB-2011). 
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Hence, the VI aspect of the CSM is of a site where potential VI issues have been well 

investigated and potential impacts in excess of risk-based standards have been abated.  The 

assessment, modeling, sampling and mitigation work upon which this description is based are 

detailed below. 

 

3.5.2 Vapor Intrusion Modeling 

Vapor intrusion modeling using the Johnson & Ettinger (J&E) model (U.S. EPA, 1991) was 

initially performed by UC as described in their 21-FEB-2008 Vapor Intrusion Assessment and 

Mitigation Design Report.  The J&E modeling work performed by UC concluded:  

 There was a potential for vapor intrusion into the proposed buildings from the impacted 

groundwater, using a target risk level of one in a million (1:1,000,000), (1E-06) for the 

DC and adjacent tenant spaces up to, but not including the Kroger.   

Note: EPD uses a target risk level of 1:100,000 or 1E-05. 

 The health risk in excess of 1E-06 could be mitigated with the installation of a vapor 

venting system.   

 The Kroger and tenant spaces south of the Kroger were not at risk. 

 

A VI mitigation system (VIMS) was subsequently installed and operated by UC for 

approximately two years (Section 3.5.5).  The opportunity for potential closure of the VIMS was 

identified by UC following a review of MEI’s January 14, 2010 CSR.  UC performed revised VI 

modeling using the J&E model, 1E-05 target carcinogenic risk levels and site-specific 

parameters utilized by MEI during our J&E VI modeling efforts. 

 

Based on UC’s revised model results, COC concentrations of COC in soil gas did not cause 

carcinogenic risk to exceed the risk levels in of 1E-5 or non-carcinogenic toxicity effects to 

exceed a hazard quotient of 1.0 for potential commercial workers.  

 

MEI performed VI modeling during our 2008-2009 CSR investigation (MEI CSR, 14-JAN-

2010) using the J&E model to evaluate potential health effects of occupant exposure to COC 

vapors.  MEI utilized a target risk level of 1E-05 and site specific subsurface data to calculate the 
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acceptable groundwater concentrations associated with both carcinogenic and non-carcinogenic 

effects, for both residential and commercial usage.  The results of MEI’s J&E VI modeling 

indicated that no COCs were present in 2008/2009, in either on-site or off-site groundwater at 

concentrations that would cause carcinogenic or non-carcinogenic risk to exceed target levels for 

either commercial workers on the FOSC site or for residential receptors at neighboring off-site 

properties.  

 

MEI also compared COC “final indoor exposure groundwater concentrations” calculated with 

the J&E model to the most recent, March 2015 groundwater concentrations (Table 18).  Table 

17 contains the J&E model input parameters and documents the sources of the values utilized in 

the J&E modeling. 

 

As shown in Table 18, no groundwater concentrations of COCs exceed the calculated J&E “final 

indoor exposure groundwater concentrations.”  Hence, VI modeling using detailed site-specific 

data and the most recent COC concentrations indicate that there are no significant human health 

risks associated with potential VI from contaminated groundwater. 

 

The results of the J&E vapor intrusion modeling indicate that no COCs in on-site or off-site 

groundwater are present at concentrations that would cause carcinogenic risk to exceed 10-5 or 

non-carcinogenic toxicity effects to exceed a hazard quotient of 1.0 for potential commercial 

worker on site or residential receptors at neighboring properties.  Therefore, vapor intrusion 

modeling results indicate that groundwater COC concentrations on and off-site do not represent a 

significant human health threat to potential receptors via the vapor intrusion pathway. 

 

MEI recently performed VI screening as requested in the EPD’s letter of March 9, 2015 (copy in 

Appendix F) using the U.S. EPA’s Vapor Intrusion Screening Level (VISL) calculator, version 

3.3.1 (May 2014).  This screening was performed for the groundwater volatilization to indoor air 

inhalation pathway for a commercial worker.  User inputs into the calculator are limited, but 

include target carcinogenic risk level (1E-05), groundwater temperature (17.6 °C; interpolated 

from the U.S. EPA maps) and maximum concentrations of listed VOCs in groundwater.   
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The VISL “Groundwater Concentration to Indoor Air Concentration” (GWC-IAC) calculator 

indicated that TCE and benzene were present in groundwater at concentrations potentially 

capable of exceeding 1E-05 carcinogenic risk for commercial workers via the indoor air 

inhalation pathway.  Similarly, the GWC-IAC calculator indicated that PCE and TCE were 

present in on-site groundwater at concentrations potentially capable of exceeding the toxicity 

effects hazard quotient of 1.0 for commercial workers via the indoor air inhalation pathway.  

Hence, the VISL screening identified three compounds, PCE, TCE and benzene, in on-site 

groundwater at concentrations capable of exceeding indoor air inhalation targets for carcinogenic 

or non-carcinogenic effects.  

 

The VISL calculator determines groundwater “target concentrations,” i.e., concentrations at 

which carcinogenic and/or non-carcinogenic screening levels are not exceeded.  The VISL-

calculated target concentrations of PCE, TCE and benzene, the locations at which these targets 

are exceeded, and the groundwater concentrations of these three VOCs are tabulated below. 

 

Compound VISL Target Conc. Exceedance Locations (MAR-2015 Concentration) 

PCE 370 µg/L MW-2 (775 µg/L); MW-22 (520 µg/L) 

TCE 32 µg/L MW-2 (71.5 µg/L), MW-4 (120 µg/L); MW-16 (35 µg/L) 

Benzene 100 µg/L MW-28 (135 µg/L) 

 

The groundwater contamination exceeding the VISL groundwater target concentrations at MW-

16, MW-22 and MW-28 was released from the off-site sources, Chastain Cleaners and the 

CITGO/RRFM.  Hence, the release from the former on-site drycleaner is only responsible for the 

VISL target exceedances of PCE and TCE at MW-2 and MW-4.  However, as stated 

previously, multiple iterations of J&E VI modeling performed by MEI and UC using 

detailed site-specific parameters have determined that potential VI risks are below target 

levels for both on-site commercial worker and off-site residential receptors. 

 

3.5.3 Soil Vapor Survey 

MEI conducted a soil vapor survey at the FOSC site in September 2008.  One hundred twenty-

four (124) Gore-Sorber modules were employed on an approximate 50 by 50-foot grid over the 
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entire northern portion of the FOSC site and neighboring public rights-of-way.  The methods and 

results of the soil vapor survey are described MEI’s 14-JAN-2010 CSR and in W. L. Gore & 

Associates’ (Gore’s) report included as Appendix F therein.   

 

Four principle COCs were chosen for soil vapor survey color contour mapping for their utility in 

determining the on-site extent of contamination and documenting the migration of impacted 

groundwater from off site onto the FOSC site:  

• Tetrachloroethene (PCE) (Figure 7) 

• Trichloroethene (TCE) (Figure 8) 

• cis-1,2-dichloroethene (cDCE) (Figure 9) 

• Benzene, toluene, ethylbenzene, and xylenes (BTEX) (Figure 10).   

 

PCE was detected at 92 of the 124 module locations.  The maximum calculated PCE 

concentration on site was approximately 42,608 micrograms per cubic meter (µg/m3), at a 

location approximately 50 feet north of the former on-site dry cleaner.  The results of the soil 

vapor study indicated that the highest PCE concentrations were present around the perimeter of 

the former on-site dry cleaner. 

 

A secondary area of elevated PCE concentration was located approximately 100 feet southwest 

of Chastain Cleaners.  This area of elevated concentration was approximately 400 feet east and 

hydraulically upgradient of the former on site dry cleaner tenant space (Figure 7). 
 

TCE was detected in 32 of 124 modules during the survey, with calculated concentrations 

ranging from 0.68 µg/m3 to 460.14 µg/m3.  Maximum concentrations mirrored the results of 

PCE.  Two areas of higher concentrations were just north of the former on-site dry cleaners and 

southwest of Chastain Cleaners (Figure 8). 

 

Detections of cDCE were lower in concentration than PCE or TCE.  cDCE was detected at 9 of 

the 124 module locations, in concentrations calculated to range from 0.85 µg/m3 to 194.62 

µg/m3.  Two cDCE areas of elevated concentration were identified, one hydraulically 
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downgradient of the former on-site dry cleaner and one downgradient from Chastain Cleaners 

(Figure 9). 

 

BTEX was detected at 91 of the 124 module locations at concentrations ranging from 0.01 µg/m3 

to 72.95 µg/m3.  The highest reported detections were located in the northeastern corner of the 

FOSC parking lot (Figure 10).   

 

The soil vapor survey showed that there were clearly two separate sources for chlorinated solvent 

(CVOCs) contamination in soil gas at the FOSC site, the former on-site DC operation and 

Chastain Cleaners off site.  The results of the soil vapor survey also showed that all significant 

BTEX contamination was associated with the CITGO/RRFM filling station northeast of the 

FOSC site.  

 

Hence, the soil vapor survey confirmed the presence of three commingled groundwater 

contaminant plumes on the FOSC site from one on-site and two off-site sources.   

 

3.5.4  Indoor Air Quality Sampling 

MEI contracted with industrial hygiene consultants Atlantic Environmental, Inc. (AEI) to 

perform air sampling inside the residence 79 West Belle Isle Road on August 25, 2008.  This 

work is described in MEI’s 14-JAN-2010 CSR and in AEI’s report to MEI included as Appendix 

G in the CSR. 

 

Air samples were collected using SUMMA® Canisters at locations pre-defined by MEI in 

concert with the property owner.  Ambient or “background” air sampling was also performed at 

two locations outside the residence.   

 

Laboratory analytical results indicated that there were no indoor air concentrations of the DC 

COCs (PCE or TCE) or any daughter products (DCE and VC) in any sample.  In the conclusion 

of their report, AEI stated, “Based on AEI's physical findings and laboratory results, no further 

work is necessary at this time.”   
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Since the indoor air sampling was conducted in August 2008, groundwater concentrations of 

PCE, TCE and cDCE have declined precipitously (Table 9) at the nearest upgradient monitoring 

well, MW-13S.  The July 2008 and March 2015 concentrations of these three compounds at this 

well, and the percent declines in COC concentrations, are listed as follows.  Note from the data 

in Table 9 that the July 7, 2008 groundwater samples from MW-13S were split between two 

independent Georgia-certified environmental laboratories and that a duplicate March 10, 2015 

sample was collected and analyzed. 

 

MW-13S - PCE, TCE & cDCE Groundwater Concentrations 

 7-JUL-08 Avg. Conc. 10-MAR-15 Avg. Conc. % Reduction 

 PCE 1,005 μg/L 22 μg/L -97.8% 

 TCE 29 μg/L 1.95 μg/L -93.3 % 

 cDCE 33 μg/L 3.4 μg/L -89.7% 

 

Since no indoor vapors were detected during sampling in 2008, and groundwater contaminant 

concentrations have declined in the nearest upgradient well by an average of 93.6%, the risk of 

off-site VI appears minuscule.  Hence, in accordance with discussions with EPD HSRP 

personnel in a meeting of February 27, 2015, the previous indoor air sampling conducted at the 

residence at 79 West Belle Isle Road, in concert with the remarkable reductions in groundwater 

COC concentrations, are evidence that there is no VI risk for this neighboring property. 

 

3.5.5  On-Site Vapor Mitigation System 

UC installed a vapor intrusion mitigation system (VIMS) beneath the former DC tenant bay and 

the north tenant wing of the FOSC site.  This system consisted of: 

• A passive vapor barrier and sub slab depressurization system installed beneath the former 

DC facility.  Slotted piping was placed in a gravel bed and covered with a high-density 

polyethylene (HDPE) below the concrete subfloor.  The slotted piping was connected to a 

vertical riser and passive wind turbine.  

• An active vapor mitigation system was installed beneath the remaining units in the north 

FOSC wing.  A system of eight north-south slotted gas collection pipes were 
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hydraulically jacked under these units.  The eight collection pipes were manifolded 

together in an alternating pattern and connected to roof-mounted vacuum blowers. 

• A telemetry system was installed to monitor blower operation by monitoring the vacuum 

pressure at both of the discharge pipes of the active VIMS on one-hour intervals.  

• Monitoring ports including two sets of three 8-foot deep monitoring wells along each of 

the east and west sides of the building.  A total of nine shallow vapor monitoring ports 

were installed 

• The pressure monitoring of the VIMS indicated that negative pressures were generated at 

least 12 feet away from the collection piping, with greater negative pressure generation 

closer to the system.  Thus, the VIMS operated as designed, depressurizing the soil 

beneath the tenant spaces of the north section of the FOSC. 

 

This system was operation for approximately two and a half years, from December 2008 to May 

2011.  The system was shut down, decommissioned and the shallow vapor monitoring wells 

abandoned in May 2011. 

 

EPD authorized shutdown of the VIMS system after soil gas sampling results and VI modeling 

results both indicated that there were no VI risks present on site in excess of target levels.  This 

work is documented in three report prepared by UC: 

• Vapor Intrusion Assessment and Mitigation Design Report (21-FEB-2008) 

• Vapor Intrusion Mitigation System Implementation Report (3-JUN-2009), and 

• Vapor System Sampling and Modeling for Closure Report (25-FEB-2011) 

 

Hence, there are no residual VI risks in excess of applicable target levels present on the FOSC 

site. 

 

3.6 CSM – Exposure Model 

The conceptual exposure model of the FOSC site is one in which, based on current and projected 

future property and groundwater uses, there are no threats to human health or the environment in 

excess of applicable risk-based levels.  Specifically, potential exposure sources (soil, 

groundwater, DNAPL & soil vapor) and pathways (ingestion, inhalation, etc.) have been 
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thoroughly assessed, exposure risks have been quantified and excess risk has been mitigated.  

The details of the conceptual site exposure model are described below. 

 

3.6.1 Current and Future Land Uses 

3.6.1.1 Fountain Oaks Shopping Center (FOSC) 

The FOSC, Parcel ID 17 009300061319, is a commercial retail shopping center and will 

continue to be used for commercial purposes for the foreseeable future.  The eastern portion of 

site is zoned C-1, “Community Business District” by the City of Sandy Springs, as shown on the 

online geographic information system (GIS) zoning map 

(gis.sandyspringsga.gov/flexviewers/Gen_Flex/).  The zoning western portion of the FOSC 

subject property is shown as “None” on the Sandy Springs zoning map. 

 

MEI understands that the primary tenant of the facility, Kroger, intends to expand their building 

and operation on site into the area currently occupied by the north tenant wing and the adjacent 

area immediately to the west.  Hence, with the proposed expansion of the Kroger facility 

imminent, the FOSC site will continue to be used for commercial purposes for the foreseeable 

future.  Therefore, the site also will be occupied exclusively by commercial worker and/or 

construction worker receptors for the foreseeable future.  The approximate area of the proposed 

Kroger expansion is shown on Figure 1.   

 

3.6.1.2 115 West Belle Isle Road – FOSC Outparcel 

A small outparcel of the FOSC site with the address of 115 West Belle Isle Road, Parcel ID 17 

009300021073, is located in the parking lot immediately west of the FOSC north wing, within 

the footprint of the proposed Kroger expansion (Figure 1).  

 

Although the site is currently zoned R-4, “Single Family Dwelling” according to the Sandy 

Springs GIS website, it is also currently a parking area in a commercial development.  Further, 

the site lies within the footprint of the proposed Kroger building expansion, the construction of 

which is imminent, according to information provided to MEI.  Hence, the property at 115 West 

Belle Isle Road will continue to be used for commercial purposes for the foreseeable future.  The 

site will therefore be occupied exclusively by commercial worker and/or construction worker 
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receptors for the foreseeable future.  The approximate area of the proposed Kroger expansion in 

relation to the property boundary of 115 West Belle Isle Road is shown on Figure 1.   

 

3.6.1.3 Long Island Terrace – Undeveloped Property 

The undeveloped property on Long Island Terrace, Parcel ID 17 009300060881, is zoned R-3 

“Single Family Dwelling District” by the City of Sandy Springs.  However, the property is 

“land-locked” with no road access and occupies a topographic basin.  It is unlikely that this 

property will be developed for residential use given the steep slopes, uneven terrain, viewshed, 

and land-locked nature of the parcel.  However, the property will be considered as “residential” 

and occupied by residential receptors for conceptual exposure modeling purposes. 

 

3.6.1.4 Off-Site Neighboring Properties 

The neighboring cross gradient properties to the north of the FOSC site, and the downgradient 

properties to the west of FOSC are all used for single-family residences.  These properties are 

likely to continue being used for residential purposes and occupied by potential residential 

receptors for the foreseeable future. 

 

3.6.2 Exposure Pathways & Receptors 

There are only five potentially complete on-site exposure pathways for the following potential 

receptors: 

• Soil – Dermal Contact (construction worker receptor) 

• Groundwater – Dermal Contact (construction worker receptor) 

• Soil – Vapor intrusion to indoor air inhalation (commercial worker receptor) 

• Groundwater - Vapor intrusion to indoor air inhalation (commercial worker receptor) 

• Groundwater – Ingestion (commercial worker receptor) 

 

As shown by a comparison of residual on-site and off-site soil concentrations to calculated RRS, 

there are no concentrations of COCs in either on-site or off-site soil in excess of RRS.  

Calculation of Type 3/Type 4 RRS includes consideration of the dermal contact for a 

construction worker exposure pathway.  The 2007-2008 soil remediation project removed all soil 

from the site in excess of Type 3/Type 4 RRS.   
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The potential dermal contact exposure pathway for a construction worker receptor is an 

incomplete pathway, due to the depth to groundwater on site.  As shown by the groundwater 

potentiometric data in Table 3, the average depth to groundwater across the entire FOSC site is 

approximately 34 feet, while average depth to groundwater surrounding the on-site release 

source area is approximately 36.7 feet.  These depths to groundwater are well below depths that 

construction projects typically penetrate into the subsurface.  Hence, the exposure pathway: 

groundwater- dermal contact for a potential construction worker receptor is an incomplete 

pathway. 

 

As described in Section 3.5.2, vapor intrusion modeling conducted by UC and MEI, both before 

and following VI mitigation by UC, have demonstrated that there is no excess risk present on site 

for the VI to indoor air pathway for a commercial worker receptor, from either a soil or 

groundwater source.  

 

As described in Section 3.4.2.1, there are no drinking water supply sources within a two-mile 

radius of the site.  The FOSC site is a non-drinking water site. 

 

Hence, there are no complete exposure pathways on the FOSC site.   

 

3.6.3 Exposure Domains 

As defined in the Georgia VRP Act (§ O.C.G.A. 12-8-102), "exposure domains" are the 

contaminated geographical areas of a site that can result in exposure to a particular receptor via a 

specified exposure pathway.  Specifically: 

• The soil exposure domain for surficial contact with site soils is the area impacted by 

COCs from the ground surface down to a depth of two feet BGS.  

• The soil exposure domain for exposure of construction workers is the impacted area of 

soils from the ground surface down to the depth of construction; and  

• The soil exposure domain for protection of groundwater at an established point of 

exposure is the impacted area of site soils from the ground surface down to the uppermost 

groundwater zone. 
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The on-site exposure domains for this conceptual site model only include those areas of the site 

where:  

• Groundwater COC concentrations exceed applicable RRS for the incomplete, but 

potentially complete groundwater ingestion pathway (Tables 22 & 23).  These COCs and 

14 on-site exceedance locations are: 

o Benzene (MWs-20, 21 & 28) 

o cDCE (MWs-2, 4, 16, 20 & 28) 

o PCE (MWs-2, 3, 5, 9, 13S, 14, 16, 20, 22, 23 & 28) 

o TCE (MWS-2, 4, 6, 16, 20 & 28) 

o VC (MWs-16 & 28) 

o Benzene (MWs-20, 21 & 28) 

• VISL screening calculations indicated that there is potential VI risks that exceed target 

levels (i.e., at wells MW-2 and MW-4). 

 

The only potential off-site exposure domain would be a limited area of groundwater 

contamination immediately adjacent to the FOSC site for the incomplete groundwater ingestion 

pathway for a potential residential receptor.  Hence, there is no off-site exposure domain 

because: 

• The FOSC site is a non-drinking water site (see Section 3.4.2.1) 

• There are no off-site groundwater COC concentrations exceeding applicable RRS  

(see Section 3.4.3.2)  

• The groundwater contaminant plume is naturally attenuating at a relatively rapid rate  

(see Section 3.4.3.4.).  

• Groundwater contaminant fate & transport modeling demonstrates a lack of risk for off-

site groundwater ingestion by hypothetical remote residential receptors. 

 

The proposed use of engineering and institutional controls to mitigate potential on-site exposure 

risks associated with the incomplete exposure pathways is described in Section 4.0 as follows. 
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4.0 VOLUNTARY REMEDIATION PLAN 

4.1. Voluntary Remediation Plan - Soil 

No soil remediation, and thus no remediation plan, is necessary for on- or off-site soil because: 

• The extent of soil on-site contamination was exhaustively delineated (see Section 3.3.1), 

• On-site soil exceeding approved RRS was removed during the 2007-2008 soil 

remediation project (see Section 3.3.2), 

• The remaining in-situ concentrations of COCs in on-site soil was exhaustively 

demonstrated through collection of verification samples and borings/monitoring wells 

installed by MEI (see Section 3.3.3), and  

• No COCs in excess of applicable RRS have been detected in off-site soils  

(see Section 3.3.1) 

• The proposed Kroger expansion (see Sections 3.6.1.1 and 3.6.1.2) will cover the on-site 

release source area and immediate downgradient area, further reducing rainfall 

infiltration from this currently covered, paved portion of the site and thus reducing any 

associated residual, low-level soil-to-groundwater leaching.  

 

Soil at the FOSC site is in compliance with all applicable/EPD-approved RRS, as certified 

in the report Certification of Compliance on page viii herein.  Since the site was initially 

listed on the HSI for a release of tetrachloroethene (PCE) to soil, and on-site soil has been 

remediated and is now in compliance with applicable RRS, the FOSC site is now eligible for de-

listing from the HSI.  The applicant and property owners therefore request that the EPD remove 

the FOSC site from the HSI. 

 

4.2. Voluntary Remediation Plan – Groundwater 

As noted in Section 3.6.3, there are two general exposure domains present on the FOSC site: 

• Areas where groundwater COC concentrations exceed applicable RRS for the 

incomplete, but potentially complete groundwater ingestion pathway, and  

• The small area downgradient from the on-site release source (at MW-2 and MW-4) 

where VISL screening calculations indicated potential VI risks exceeding target levels. 
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4.2.1. Secondary Source Removal & Natural Attenuation 

The excavation of approximately 3,831 tons of contaminated soil from the release source area 

and immediate downgradient area in 2007-2008 (see Sections 2.1 and 3.3.2) removed this 

significant secondary source of groundwater contamination via the soil-to-groundwater leaching 

pathway.  As a result, groundwater COC concentrations in both the on-site release source and 

downgradient areas have been rapidly attenuating (see Section 3.4.3.4) and associated exposure 

risk levels have been rapidly declining. 

 

4.2.2. Monitoring Well Abandonment 

In a meeting with EPD on February 27, 2015, Kroger representatives requested permission to 

abandon all monitoring wells within the footprint of their proposed expansion.  EPD personnel 

gave tentative verbal approval to abandon these wells, which include (Figure 4): 

• MW-4 

• MW-9 

• MW-26 

• MW-27 

 
Additionally, monitoring wells MW-2 and MW-17 are located close to the spread footing 

location for the proposed expansion, and therefore may need to be abandoned to accommodate 

building construction. 

 

In addition to abandonment of the wells located within the footprint of the proposed Kroger 

expansion, MEI requests closure of all downgradient and cross-gradient wells associated with the 

former on-site release, for the following reasons:  

• The contaminated soil that would have acted as an ongoing secondary source of 

groundwater contamination (via soil to groundwater leaching) has been removed, 

• The proposed Kroger expansion will further cover the on-site release source and 

immediate downgradient area, further reducing rainfall infiltration and any associated 

residual, low-level soil-to-groundwater leaching.  

• The groundwater contaminant plume is rapidly attenuating, and 

• There are no off-site, downgradient groundwater impacts in excess of applicable RRS. 
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Therefore, MEI requests abandonment of the following wells. 

• Within the proposed Kroger expansion footprint or footing: 

1. MW-2 
2. MW-4 
3. MW-9 
4. MW-17 
5. MW-26 
6. MW-27 

• Additional cross-gradient and downgradient wells: 

1. MW-3 

2. MW-13D 

3. MW-13S 

4. MW-29 

5. MW-30 

6. MW-31 

7. MW-32 

 
Therefore, abandonment of 13 groundwater monitoring wells is requested at the FOSC site. 
 
4.3. Engineering Controls 

A passive vapor barrier, and possibly a sub-slab depressurization system, will be installed 

beneath the slab of the proposed Kroger expansion to mitigate the potential VI risk suggested by 

the VISL calculations (Section 3.5.2).  Hence, the potential VI to indoor air inhalation exposure 

pathway will be rendered permanently incomplete through the installation of the vapor barrier 

engineering control. 

 

Engineering controls are not necessary for the remaining exposure domains on site, i.e., locations 

where groundwater exceeds Type 3/Type 4 RRS, because all of these areas are unoccupied, 

paved parking areas, and will remain so for the foreseeable future. 
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4.4. Institutional Controls 

MEI proposes the use of institutional controls, specifically, deed notices and restrictive 

covenants, to mitigate potential exposure risks from on-site groundwater exceeding applicable 

RRS.  

 

4.4.1. Restrictive Covenants 

A restrictive environmental covenant is proposed between the property owner(s) and the EPD as 

a means of mitigating potential exposure to groundwater exceeding RRS.  The specific language 

of the covenant will be negotiated between the property owners and EPD prior to submittal of the 

final revised Compliance Status Report that is due upon completion of corrective action.  This 

covenant should include: 

• Digging notices/restrictions, 

• Zoning restrictions, 

• Land use restrictions, 

• Groundwater use prohibitions, and/or 

• Building permit conditions 

 
5.0 MILESTONE SCHEDULE 

MEI proposes to abandon the 13 monitoring wells listed in Section 4.2.2 above within 6 months 

of receipt of EPD approval to abandon the wells.  A monitoring well abandonment report, 

confirming well abandonment and documenting well abandonment procedures, will be submitted 

to EPD within 30 days of completion of this task. 

 

As listed on the VRP application form, the following four required generic milestones must be 

included in this initial application: 

 

1. Within 12 months of enrollment (into the VRP): 

a. Horizontal delineation of the release and associated COCs on property where 

access is available at the time of enrollment; 

2. Within 24 months of enrollment:  

a. Horizontal delineation of the release and associated constituents of concern 
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extending onto property for which access was not available at the time of 

enrollment; 

3. Within 30 months of enrollment: 

a. Update the site CSM to include vertical delineation, finalize the remediation plan 

and provide a preliminary cost estimate for implementation of remediation and 

associated continuing actions; and 

4. Within 60 months after enrollment,  

a. Submit the compliance status report (CSR) required under the VRP, including 

requisite certifications. 

 
Please note that all four of item numbers 1, 2 and 3 above have been completed and this 

information submitted to EPD.  Item number 4 above should be considered completed upon 

submittal of this updated CSR.      

 

A milestone schedule Gantt chart is included as Appendix D.   

 

6.0 SUMMARY & CONCLUSIONS 

The Fountain Oaks Shopping Center (FOSC), 4920 Roswell Road NE, Sandy Springs, Fulton 

County, Georgia (the subject site) is currently listed on the Georgia Hazardous Site Inventory 

(HSI) as HSI No. 10807.  Through this application, the responsible party (responsible for on-site 

groundwater impacts and off-site impacts to the west) and current property owners seek to have 

the subject site de-listed from the HSI and have regulatory oversight for the subject site and 

associated properties transferred to the Georgia Voluntary Remediation Program (VRP).  The 

applicant and property owners therefore request that the FOSC site be de-listed from the HSI. 

 

The three properties that are the subject of this application include:  

1. Fountain Oaks Shopping Center (subject site), 4920 Roswell Rd NE, Sandy Springs, GA 

30342  Fulton County Assessor Parcel No 17 009300061319.   

 

2. 115 West Belle Isle Road (FOSC Outparcel), Sandy Springs, Georgia 30342  

Fulton County Assessor Parcel No 17 009300021073.   
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3. Long Island Terrace property (undeveloped), Sandy Springs, Georgia 30342 

Fulton County Assessor Parcel No 17 009300060881.   

 

The extent of on-site and off-site soil, groundwater and soil vapor contaminants of concern 

(COC) impacts and potential exposure risks have been thoroughly delineated over the course of 

multiple investigations conducted by Marion Environmental, Inc. (MEI) and others from 2005 to 

2015.   

 

A soil remediation project conducted by others on the FOSC site in 2007-2008 removed all on-

site soils exceeding approved Risk Reduction Standards (RRS).  A vapor intrusion (VI) 

mitigation system was installed by others beneath the north tenant wing of the FOSC and 

operated for approximately two and a half years, from December 2008 to May 2011.  Exposure 

risks associated with former on-site soil and soil vapor impacts have therefore been successfully 

mitigated.   

 

The FOSC site was originally placed on the HSI due to soil contamination from a release of 

tetrachloroethene (PCE) and 14 associated COCs.  As documented in multiple reports prepared 

by others, and summarized herein, soil on the site complies with approved Types 1, 3, and/or 4 

Risk Reduction Standards (RRS).  Since the soil contamination that caused the FOSC site to be 

listed on the HSI has been remediated to within the approved RRS, the site is therefore now 

eligible for de-listing from the HSI. 

 

March 2015 groundwater analytical result indicated that COC concentrations exceed applicable 

RRS at 14 on-site monitoring wells.  The COCs and 14 exceedance locations are: 

o Benzene (MWs-20, 21 & 28) 

o cDCE (MWs-2, 4, 16, 20 & 28) 

o PCE (MWs-2, 3, 5, 9, 13S, 14, 16, 20, 22, 23 & 28) 

o TCE (MWS-2, 4, 6, 16, 20 & 28) 

o VC (MWs-16 & 28) 
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Additionally, USEPA vapor intrusion screening level (VISL) calculations conducted in 

conjunction with the March 2015 groundwater sampling event, but using limited information 

indicate the potential presence of VI risks for PCE and TCE in excess of target levels at MW-2 

and MW-4.  However, Johnson & Ettinger (J&E) VI modeling (using detailed site-specific data) 

indicates that all COCs in groundwater, including PCE and TCE, do not represent a VI risk in 

excess of target levels for either on-site commercial worker or off-site residential receptors. 

 

There are no off-site soil or groundwater impacts in excess of applicable Type 1/Type 2 RRS. 

 

The overall conceptual site model (CSM) of the FOSC subject location is of a site where: 

• Release sources and substances released have been well defined. 

• The lateral and vertical extent and magnitude of soil contamination on-site and potential 

exposure risks have been well defined through exhaustive subsurface investigations. 

• Soil contamination on-site in excess of RRS was removed. 

• The lateral and vertical extent and magnitude of groundwater contamination on and off-

site and associated exposure risks have been well defined. 

• Groundwater flow and subsurface contaminant migration patterns in soil and 

groundwater are/were significantly affected by the pre-development topography. 

• The groundwater contaminant plume, although in excess of RRS in several locations, is 

stable and rapidly attenuating.  

• Groundwater fate & transport modeling has demonstrated that: 

o On-site groundwater RRS exceedances are not a significant health risk to 

hypothetical off-site residential receptors. 

o The contaminant plume is stable, and is not anticipated to migrate downgradient 

significantly beyond current dimensions. 

• Potential vapor intrusion (VI) impacts for both on-site commercial receptors and off-site 

residential receptors have been both: 

o Assessed through soil vapor sampling, a soil vapor survey, indoor air sampling, 

VI modeling, and soil gas sampling; and 

o Mitigated through operation of an on-site VI mitigation system. 
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• Potential on-site VI impacts/residual soil gas COC concentrations are below applicable 

risk-based levels. 

• Potential DNAPL was investigated and determined not to be present beneath the site.  

• There are no soil, groundwater, or vapor intrusion (VI) impacts in excess of RRS/risk-

based levels on off-site properties. 

 

Hence, the overall FOSC CSM is a site that has been thoroughly investigated, the potential 

human health and environmental risks have been evaluated and the site complies with applicable 

RRS for soil and vapor intrusion.  Groundwater in excess of RRS on-site is not a human health 

or environmental risk due to incomplete exposure pathways, and a plume that is rapidly 

attenuating.  Groundwater fate & transport modeling using conservative assumptions and input 

values demonstrates that groundwater RRS exceedances on site are not a significant risk to 

hypothetical off-site residential receptors at a 1000-ft downgradient point of exposure (POE). 

 

On-site exposure domains for this CSM include those areas of the site where:  

• Groundwater COC concentrations exceed applicable RRS for the incomplete, but 

potentially complete groundwater ingestion pathway.   

• VISL screening calculations indicated that potential VI risks exceed target levels (i.e., at 

wells MW-2 and MW-4). 

 

There is no off-site exposure domain because: 

• The FOSC site is a non-drinking water site  

• There are no off-site groundwater COC concentrations exceeding applicable RRS  

• The groundwater contaminant plume is naturally attenuating at a rapid rate  

• Fate & transport modeling demonstrates a lack of risk for off-site groundwater ingestion 

by hypothetical residential receptors. 

 

No soil remediation, and thus no remediation plan, is necessary for on- or off-site soil, because: 

• The extent of soil on-site contamination was exhaustively delineated  

• On-site soil exceeding RRS was removed during the 2007-2008 soil remediation project  

• Remaining in-situ concentrations of COCs in on-site soil have been exhaustively 
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demonstrated through collection of excavation verification samples and 

borings/monitoring wells installed by MEI  

• No COCs in excess of applicable RRS have been detected in off-site soils.  

 

The excavation of approximately 3,831 tons of contaminated soil from the release source area 

and immediate downgradient area in 2007-2008 removed a significant secondary source of 

groundwater contamination via the soil-to-groundwater leaching pathway.  As a result, 

groundwater COC concentrations in on-site release source and downgradient areas and have 

been rapidly attenuating and associated exposure risk levels have been rapidly declining. 

 

In a meeting with EPD on February 27, 2015, Kroger representatives requested permission to 

abandon all monitoring wells within the footprint of a proposed building expansion.  EPD 

personnel gave tentative verbal approval to abandon these wells, including:  

• MW-4 

• MW-9 

• MW-26 

• MW-27 

• MW-2 (possibly within spread footing location) 

• MW-17 (possibly within spread footing location) 

 

For the following reasons MEI requests closure of all downgradient and cross-gradient wells 

associated with the former on-site dry cleaner solvent release:  

• The contaminated soil that would have acted as an ongoing secondary source of 

groundwater contamination (via soil to groundwater leaching) has been removed, 

• The proposed Kroger expansion will further cover the on-site release source and immediate 

downgradient area, further reducing rainfall infiltration and any associated residual, low-

level soil-to-groundwater leaching.  

• The groundwater contaminant plume is rapidly attenuating, and 

• There are no off-site, downgradient groundwater impacts in excess of applicable RRS. 
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Therefore, MEI requests abandonment of the following 13 wells. 

• Within the proposed Kroger expansion footprint or footing: 

1. MW-2 

2. MW-4 

3. MW-9 

4. MW-17 

5. MW-26 

6. MW-27 

• Additional cross-gradient and downgradient wells: 

7. MW-3 

8. MW-13D 

9. MW-13S 

10. MW-29 

11. MW-30 

12. MW-31 

13. MW-32 

 

Engineering controls including a passive vapor barrier, and possibly a sub-slab depressurization 

system, will be installed beneath the slab of the proposed Kroger expansion to mitigate the 

potential VI risk.  Hence, the potential VI to indoor air inhalation exposure pathway will be 

rendered permanently incomplete through the installation of the vapor barrier engineering 

control. 

 

Engineering controls are not necessary for the remaining exposure domains on site, i.e., locations 

where groundwater exceeds Type 3/Type 4 RRS, because all of these areas are unoccupied, 

paved parking areas, and will remain so for the foreseeable future.  Institutional controls, 

specifically, deed notices and restrictive covenants are proposed to mitigate potential exposure 

risks from on-site groundwater exceeding applicable RRS.  

 

A restrictive environmental covenant is proposed between the property owner(s) and the EPD as 

a means of mitigating potential exposure to groundwater exceeding RRS.  The specific language 
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of the covenant will be negotiated between the property owners and EPD, but is likely to include:   

• Digging notices/restrictions, 

• Zoning restrictions, 

• Land use restrictions, 

• Groundwater use prohibitions, and/or 

• Building permit conditions 

 

MEI proposes to abandon the 13 monitoring wells within 6 months of receipt of EPD approval.  

The following four required generic milestones included in this initial application: 

1. Horizontal delineation of the release and associated COCs on property accessible at the 

time of enrollment; 

2. Horizontal delineation of the release and associated COCs on property inaccessible at the 

time of enrollment; 

3. Update CSM to include vertical delineation, finalize the remediation plan and provide a 

preliminary cost estimate for implementation of remediation and associated continuing 

actions; and 

4. Submit the compliance status report (CSR) required under the VRP, including requisite 

certifications. 

 

Item numbers 1, 2 and 3 above have been completed and this information previously submitted 

to EPD, with the exception of “preliminary cost estimates for implementation of remediation and 

associated continuing actions” which no longer appear to be necessary.  Item number 4 above, 

submittal of a CSR, should be considered completed with the submittal of this updated CSR and 

VRP application. 
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QUALIFYING PROPERTY INFORMATION (For additional qualifying properties, please refer to the last page of application form) 

HAZARDOUS SITE INVENTORY INFORMATION (if applicable) 
HSI Number 10807 Date HSI Site listed  7/14/2005 
HSI Facility Name Fountain Oaks Shopping Center NAICS CODE 531120 

PROPERTY INFORMATION 
TAX PARCEL ID 17 009300061319 PROPERTY SIZE (ACRES) 13.5 
PROPERTY ADDRESS 4920 Roswell Road, NE 
CITY Sandy Springs COUNTY Fulton 
STATE GA ZIPCODE 30342 
LATITUDE (decimal format) 33.8897 N LONGITUDE (decimal format) 84.3828 W 

PROPERTY OWNER INFORMATION 
PROPERTY OWNER(S) AMREIT FOUNTAIN OAKS LP PHONE # (713) 850 1400 
MAILING ADDRESS 8 Greeenway Plaza, Suite 1000 
CITY Houston STATE/ZIPCODE TX  77046 

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. 
(PLEASE LIST CHECK DATE AND CHECK NUMBER IN COLUMN TITLED 
“LOCATION IN VRP.”  PLEASE DO NOT INCLUDE A SCANNED COPY OF CHECK 
IN ELECTRONIC COPY OF APPLICATION.) 

 
  

2.   WARRANTY DEED(S) FOR QUALIFYING PROPERTY. Appendix E  

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

Appendix E  

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

See 
Accompanying 
Bound 
Document 

 

5.   

The VRP participant’s initial plan and application must include, using all 
reasonably available current information to the extent known at the time of 
application, a graphic three-dimensional preliminary conceptual site model 
(CSM) including a preliminary remediation plan with a table of delineation 
standards, brief supporting text, charts, and figures (no more than 10 pages, 
total) that illustrates the site’s surface and subsurface setting, the known or 
suspected source(s) of contamination, how contamination might move within 
the environment, the potential human health and ecological receptors, and 
the complete or incomplete exposure pathways that may exist at the site; the 
preliminary CSM must be updated as the investigation and remediation 
progresses and an up-to-date CSM must be included in each semi-annual 
status report submitted to the director by the participant; a PROJECTED 
MILESTONE SCHEDULE for investigation and remediation of the site, and 

See 
Section 5.0 

and 
Appendix D 

 

 



VOLUNTARY REMEDIATION PLAN FORM 03/30/2010               PAGE 3         Revised 12/1/2010  

after enrollment as a participant, must update the schedule in each semi-
annual status report to the director describing implementation of the plan 
during the preceding period.  A Gantt chart format is preferred for the 
milestone schedule.   
 
The following four (4) generic milestones are required in all initial plans with 
the results reported in the participant’s next applicable semi-annual reports to 
the director. The director may extend the time for or waive these or other 
milestones in the participant’s plan where the director determines, based on a 
showing by the participant, that a longer time period is reasonably necessary: 

 5.a.  
Within the first 12 months after enrollment, the participant must complete 
horizontal delineation of the release and associated constituents of concern 
on property where access is available at the time of enrollment;  

Completed. See 
Accompanying 
Bound 
Document 

 

 5.b.  
Within the first 24 months after enrollment, the participant must complete 
horizontal delineation of the release and associated constituents of concern 
extending onto property for which access was not available at the time of 
enrollment; 

Completed. See 
Accompanying 
Bound 
Document 

 

 5.c.  
Within 30 months after enrollment, the participant must update the site CSM 
to include vertical delineation, finalize the remediation plan and provide a 
preliminary cost estimate for implementation of remediation and associated 
continuing actions; and 

Completed. See 
Accompanying 
Bound 
Document 

 

 5.d.  
Within 60 months after enrollment, the participant must submit the 
compliance status report required under the VRP, including the requisite 
certifications. 

Completed. See 
Accompanying 
Bound 
Document 

 

6.   

SIGNED AND SEALED PE/PG CERTIFICATION AND SUPPORTING 
DOCUMENTATION: 
 
“I certify under penalty of law that this report and all attachments were prepared by me or under my direct 
supervision in accordance with the Voluntary Remediation Program Act (O.C.G.A. Section 12-8-101, et seq.).  
I am a professional engineer/professional geologist who is registered with the Georgia State Board of 
Registration for Professional Engineers and Land Surveyors/Georgia State Board of Registration for 
Professional Geologists and I have the necessary experience and am in charge of the investigation and 
remediation of this release of regulated substances.   
 
Furthermore, to document my direct oversight of the Voluntary Remediation Plan development, implementation 
of corrective action, and long term monitoring, I have attached a monthly summary of hours invoiced and 
description of services provided by me to the Voluntary Remediation Program participant since the previous 
submittal to the Georgia Environmental Protection Division.  
 
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.” 
 
 
_________________________________________  ________________________ 
Printed Name and GA PE/PG Number    Date 
 
 
_________________________________________ 
Signature and Stamp 
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ADDITIONAL QUALIFYING PROPERTIES (COPY THIS PAGE AS NEEDED) 

 
PROPERTY INFORMATION 

TAX PARCEL ID 17 009300021073 PROPERTY SIZE (ACRES) 0.2571 
PROPERTY ADDRESS 115 WEST BELLE ISLE RD 
CITY Sandy Springs COUNTY Fulton 
STATE Georgia ZIPCODE 30342 
LATITUDE (decimal format) 33.890359 N LONGITUDE (decimal format) 84.383507 W 

PROPERTY OWNER INFORMATION 
PROPERTY OWNER(S) AMREIT FOUNTAIN OAKS LP PHONE # (713) 850 1400 
MAILING ADDRESS 8 Greenway Plaza, Suite 1000 
CITY Houston STATE/ZIPCODE TX  77046 

 
PROPERTY INFORMATION 

TAX PARCEL ID 17 009300060881 PROPERTY SIZE (ACRES) 0.74 
PROPERTY ADDRESS Long Island Terrace 
CITY Sandy Springs COUNTY Fulton 
STATE Georgia ZIPCODE 30342 
LATITUDE (decimal format) 33.889830 N LONGITUDE (decimal format) 84.384275 W 

PROPERTY OWNER INFORMATION 
PROPERTY OWNER(S) Michael O. Savage PHONE # (423) 755-8830 
MAILING ADDRESS Attn: Fletcher Bright, 537 Market St., Suite 400 
CITY Chattanooga STATE/ZIPCODE TN  37402 
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Appendix C 
 

Tables  



Investigation/ 
Report Date

Entity/Consultant/Contractor 
Performing 

Investigation/Remediation
Investigation/Remediation Summary

Document on file at EPD where work 
described/documented, Document Date, Location 

within Document

1992 U.S. EPA
Emergency removal of abandoned drums. Drums not associated with on-site drycleaner. No soil 
or groundwater sampling conducted

UC PPCAP, 28-NOV-05, Page 4

29-Oct-03 National Assessment Corp. 
(NAC)

Phase I ESA. No Phase II ESA recommended UC PPCAP, 28-NOV-05, Page 4

14-Mar-05 Professional Service Industries, 
Inc.

Phase I ESA. Phase II ESA recommended UC PPCAP, 28-NOV-05, Pages 4-5

30-Mar-05 Keramida Environmental Inc. 
(Keramida)

Phase II ESA. Eleven borings installed inside & outside drycleaner bay. Soil contaminated with 
PCE at 0.014 to 34.8 ppm discovered

UC PPCAP, 28-NOV-05, Page 5

29-Apr-05 Keramida 
Installation of 4 monitoring wells (MWs) (MW-1 to MW-4). Groundwater PCE, TCE and cDCE 
contamination discovered.

UC PPCAP, 28-NOV-05, Page 5

May-June 2005 United Consulting
PPCAP Investigation. Installation of 23 direct push (DP) soil borings and 3 monitoring wells 
(MWs) (MW-5 to MW-11). Collection of 59 soil and 7 groundwater samples.

UC PPCAP, 28-NOV-05, Page 5-9 & 38-42, Tables 1 
& 2

21-Feb-08 United Consulting Vapor Intrusion Assessment & Mitigation Design UC VIA & Mitigation Design Rpt, 21-FEB-2008

Nov. 2006 - June 
2007

United Consulting
PPCSR Investigation. Installation of 49 DP borings. Installation of 5 MWs (MW-8 to MW-12). 
Field screen soil every 2 ft. Analyze one soil sample per boring. Define areas where soil 
corrective action necessary.

UC PPCSR, 10-JUN-08, Pages 13-21, Tables 1 & 2

Nov. 2007 - May 
2008

United Consulting/ Greenleaf 
Environmental

Soil remediation project. Removal of 3,830.53 tons of impacted soil. Collection & analysis of 213 
soil verification/confirmation samples and  146 split verification/confirmation samples (by MEI).

UC PPCSR, 10-JUN-08, Pages 34-45, Tables 7 & 8

11-Dec-07 Marion Environmental Inc.
Preliminary Corrective Action Plan (PCAP). Proposed soil vapor survey of site to identify 
impacted areas. Groundwater investigation proposed to follow soil vapor survey. Calculation of 
Risk Reduction Standards (RRS) proposed.

MEI PCAP, 11-Dec-07 

May 2008 - May 
2009

Marion Environmental Inc.
PCAP/CSR GW Investigation. Installation of 22 MWs (MW-13S to MW-33). Define extent of 
groundwater contamination on and off-site. Confirm no off-site soil impacts.

MEI CSR, 14-JAN-10, Pages 26-51, Tables 1-4

25-Aug-08
Marion Environmental Inc./ 
Atlantic Environmental Inc.

Off-Site indoor residential air sampling. Sample results confirm no impacts to off-site indoor air 
quality.

MEI CSR, 14-JAN-10, Pages 59-61, Appendix G

Sep-08 Marion Environmental Inc./ 
W.L. Gore & Assoc.

Soil vapor survey. Survey indentifies three distinct commingled plumes originating from one on-
site and two off-site release sources.

MEI CSR, 14-JAN-10, Pages 51-58, Appendix F

Dec-2008 United Consulting
Installation of vapor intrusion mitigation system (VIMS) including: passive soil vapor barrier in 
former DC tenant bay, passive sub-slab depressurization system beneath former DC tenant bay, 
installation of eight 100-ft long, north-south horizontal borings beneath entire northern wing of 

OSC  if ld d  i  i  bl

UC Vapor Mitigation System Implementation Rpt, 3-
JUN-2009

UC Vapor System Sampling and
Modeling for Closure Rpt, 25-FEB-2011. 

UC Vapor Intrusion Mitigation System (VIMS) 
Closure Report, 26-MAY-2011. 
EPD Approval Ltr 8-AUG-2011

Mar-2015 Marion Environmental Inc.

Groundwater sampling event. Site-wide comprehensive sampling of all wells. Document 
significant natural attenuation of groundwater contamination in on-site release source and 
downgradient areas. Vapor Intrusion Screening Levels calculated with US EPA VISL calculator. 
Updated RRS calculated.

MEI GW Monitoring Rpt., 14-MAY-15

TABLE 1 - Summary of Previous Investigation, Remediation, & Mitigation Activities

May-2011 United Consulting
Shut down and abandon vapor intrustion mitigation system in accordance with VI mitigation, 
sampling and modeling showing no existing impacts or potential VI impacts in excess of 1E-05 
carcinogenic or HQ=1 non-carcinogenic health effects.



Date Total Depth to Depth to Well Screen TOC Ground Bedrock
Well ID Installed Consultant Depth First Water Bedrock Diameter From To Length Elevation Elevation Elevation

(ft BGS) (ft BGS) (ft BGS) (inches) (ft BGS) (ft BGS) (ft) (ft MSL) (ft MSL) (ft MSL)

MW-1 3/18/2005 Keramida 55 41 35 2 45 55 10 988.68 --- 953.7

MW-2 3/19/2005 Keramida 50 33.5 42 2 40 50 10 983.45 983.71 941.5

MW-3 3/19-20/05 Keramida 65 30 55 2 54 64 10 980.79 --- 925.8

MW-4 3/20-21/05 Keramida 55 47 43 2 45 55 10 986.19 --- 943.2

MW-5 6/17/2005 United 38.5 34 32 2 27.5 37.5 10 987.90 --- 955.9

MW-6 6/20/2005 United 33 30 19.5 2 23 33 10 976.69 977.02 957.2

MW-7 6/20/2005 United 49 40 28.3 2 32 47 15 985.55 985.79 957.3

MW-8 11/6/2006 United 39 37 31 2 24 39 15 987.60 987.85 956.6

MW-9 11/6/2006 United 42 37 42 2 32 42 10 986.02 --- 944.0

MW-10 11/7-8/06 United 41 38.5 39 2 31 41 10 986.79 --- 947.8

MW-11 11/7-8/06 United 46 44 43 2 34 46 12 1000.08 --- 957.1

MW-12 11/8/2006 United 46 40.4 18 2 31 46 15 999.85 --- 981.9

MW-13D 5/13-30/08 Marion 100 38 58 2 90 100 10 982.10 982.48 924.1

MW-13S 5/14-15/08 Marion 49.5 38 58 2 34.5 49.5 15 982.35 982.35 924.4

MW-14 5/15-16/08 Marion 45 35 45 2 35 45 15 979.51 979.99 934.5

MW-15 5/16-17/08 Marion 39 32 39 2 29 39 10 976.05 976.57 937.1

MW-16 5/16/2008 Marion 40 30 40 2 30 40 10 982.05 981.60 942.1

MW-17 5/21-6/4/08 Marion 100 35 47.5 2 89 99 10 983.49 983.82 936.0

MW-18 6/6-7/08 Marion 45 35 35 2 35 45 10 995.19 995.58 960.2

MW-19 6/6/2008 Marion 40 31 39 2 30 40 10 990.85 991.16 951.9

MW-20 5/19/2008 Marion 42 28.6 42 2 30 40 10 985.13 985.64 943.1

MW-21 5/19/2008 Marion 38 28.6 25.5 2 23 38 15 990.13 990.65 964.6

MW-22 6/7/2008 Marion 35 28.6 32 2 25 35 10 987.66 988.06 955.7

MW-23 5/17/2008 Marion 40 31 31.5 2 19 39 20 984.13 984.58 952.6

MW-24 5/7/2009 Marion 50 45 50 2 50 40 10 976.10 976.45 926.1

MW-25 5/4/2009 Marion 44 ? 24 2 44 34 10 995.32 995.75 971.3

MW-26 5/4/2009 Marion 59 57? 33 2 59 44 15 987.90 988.24 954.9

MW-27 5/4/2009 Marion 46 38 34 2 46 36 10 986.53 986.85 952.5

MW-28 5/5/2009 Marion 49 40 49 2 49 39 10 983.41 983.90 934.4

MW-29 5/12/2009 Marion 42 38? 42 2 42 32 10 982.68 979.07 940.7

MW-30 5/12/2009 Marion 34 27 34 2 34 24 10 972.84 968.18 938.8

MW-31 5/13/2009 Marion 23 20? 23 2 23 13 10 962.64 958.71 939.6

MW-32 5/13/2009 Marion 64 N/A 34 2 64 44 20 985.12 985.55 951.1

MW-33 5/5/2009 Marion 49 N/A 27.5 2 49 29 20 976.34 976.63 948.8

  (1) Top of Casing (TOC) elevations for wells MW-2, 6, 7 and 8 and MW-13 to MW-33 surveyed by Armstrong Surveying, Douglasville, GA
  (2) Top of casing elevations for monitoring wells MW-1, 3, 4, 5,  9, 10, 11 and 12 calculated by Marion Environmental
  (3) Well construction information for wells MW-1 through MW-12 obtained from documents on file at Georgia Environmental Protection Division
  (4) "BGS" means "Below Ground Surface"
  (5) "ft MSL" means "feet above mean sea level"
 (6) Monitoring wells MW-1, MW-10, MW-11, MW-12 & MW-24 destroyed.  Data from destroyed wells in italics within table.

Well Screen Interval

WELL CONSTRUCTION DETAILS
FOUNTAIN OAKS SHOPPING CENTER

TABLE 2



TABLE 3
FOUNTAIN OAKS SHOPPING CENTER

WATER LEVEL AND POTENTIOMETRIC DATA SUMMARY
(All Units in Feet)

Top of Casing Depth to Water Level
Elevation Date Water Elevation

Well # (ft MSL) (ft BGS) (ft MSL)

MW-1 988.68 21-Jun-05 38.52 950.16
29-Oct-05 37.60 951.08
11-Jun-06 NM -

Destroyed during 2007-2008 soil excavation project.

MW-2 983.45 21-Jun-05 33.42 950.03
29-Oct-05 31.81 951.64
11-Jun-06 34.19 949.26
16-Jul-08 35.81 947.64
31-Oct-08 37.25 946.20
1-Dec-08 37.62 945.83
15-Dec-08 37.71 945.74
22-May-09 35.89 947.56
10-Nov-09 34.26 949.19
10-Mar-15 34.02 949.43

MW-3 980.79 21-Jun-05 30.35 950.44
29-Oct-05 28.59 952.20
11-Jun-06 31.18 949.61
16-Jul-08 31.85 948.94
31-Oct-08 37.52 943.27
1-Dec-08 34.73 946.06
15-Dec-08 34.83 945.96
22-May-09 34.83 945.96
10-Nov-09 31.35 949.44
10-Mar-15 31.02 949.77

MW-4 986.19 21-Jun-05 NM -
29-Oct-05 38.63 947.56
11-Jun-06 NM -
31-Oct-08 NM -
1-Dec-08 40.05 946.14
15-Dec-08 39.44 946.75
22-May-09 37.85 948.34
10-Nov-09 36.28 949.91
10-Mar-15 34.70 951.49

MW-5 987.90 21-Jun-05 30.29 957.61
29-Oct-05 29.73 958.17
11-Jun-06 30.40 957.50
16-Jul-08 NM -
31-Oct-08 NM -
1-Dec-08 32.33 955.57
15-Dec-08 32.42 955.48
20-May-09 32.42 955.48
10-Nov-09 30.94 956.96
10-Mar-15 29.89 958.01



TABLE 3
FOUNTAIN OAKS SHOPPING CENTER

WATER LEVEL AND POTENTIOMETRIC DATA SUMMARY
(All Units in Feet)

Top of Casing Depth to Water Level
Elevation Date Water Elevation

Well # (ft MSL) (ft BGS) (ft MSL)

MW-6 976.69 21-Jun-05 28.86 947.83
29-Oct-05 28.49 948.20
11-Jun-06 28.70 947.99
16-Jul-08 28.52 948.17
31-Oct-08 29.25 947.44
1-Dec-08 28.62 948.07
15-Dec-08 29.15 947.54
21-May-09 29.15 947.54
10-Nov-09 28.82 947.87
10-Mar-15 28.46 948.23

MW-7 985.55 21-Jun-05 39.24 946.31
29-Oct-05 38.93 946.62
11-Jun-06 43.35 942.20
16-Jul-08 44.03 941.52
1-Dec-08 45.40 940.15
15-Dec-08 45.43 940.12
20-May-09 45.43 940.12
10-Nov-09 40.51 945.04
10-Mar-15 42.51 943.04

MW-8 987.60 11-Jun-06 31.65 955.95
16-Jul-08 NM -
1-Dec-08 33.42 954.18
15-Dec-08 33.53 954.07
20-May-09 33.53 954.07
10-Nov-09 31.69 955.91
10-Mar-15 31.41 956.19

MW-9 986.02 11-Jun-06 35.91 950.11
31-Oct-08 39.94 946.08
1-Dec-08 39.74 946.28
15-Dec-08 39.85 946.17
22-May-09 37.98 948.04
10-Nov-09 36.13 949.89
10-Mar-15 35.62 950.40

MW-10 986.79 11-Jun-06 37.35 949.44
Destroyed during 2007-2008 soil excavation project.

MW-11 1000.08 11-Jun-06 37.62 962.46
Destroyed during 2007-2008 soil excavation project.

MW-12 999.85 11-Jun-06 NM -
Destroyed during 2007-2008 soil excavation project.

MW-13D 982.10 7-Jul-08 83.58 898.52
16-Jul-08 90.46 891.64
31-Oct-08 53.72 928.38
1-Dec-08 48.80 933.30
15-Dec-08 47.21 934.89
21-May-09 50.75 931.35
10-Mar-15 43.25 938.85



TABLE 3
FOUNTAIN OAKS SHOPPING CENTER

WATER LEVEL AND POTENTIOMETRIC DATA SUMMARY
(All Units in Feet)

Top of Casing Depth to Water Level
Elevation Date Water Elevation

Well # (ft MSL) (ft BGS) (ft MSL)

MW-13S 982.35 7-Jul-08 34.52 947.83
16-Jul-08 34.65 947.70
31-Oct-08 36.08 946.27
1-Dec-08 36.51 945.84
15-Dec-08 36.60 945.75
21-May-09 34.68 947.67
10-Nov-09 33.17 949.18
10-Mar-15 33.03 949.32

MW-14 979.51 8-Jul-08 37.02 942.49
16-Jul-08 31.08 948.43
31-Oct-08 32.65 946.86
1-Dec-08 33.09 946.42
15-Dec-08 33.13 946.38
21-May-09 31.32 948.19
10-Nov-09 29.60 949.91
10-Mar-15 29.09 950.42

MW-15 976.05 7-Jul-08 34.64 941.41
16-Jul-08 33.62 942.43
31-Oct-08 34.71 941.34
1-Dec-08 32.34 943.71
15-Dec-08 34.35 941.70
21-May-09 34.13 941.92
10-Nov-09 Obstructed
10-Mar-15 33.91 942.14

MW-16 982.05 8-Jul-08 29.74 952.31
16-Jul-08 29.55 952.50
31-Oct-08 30.00 952.05
1-Dec-08 30.33 951.72
15-Dec-08 30.33 951.72
21-May-09 30.01 952.04
10-Nov-09 29.31 952.74
10-Mar-15 28.81 953.24

MW-17 983.49 7-Jul-08 90.13 893.36
16-Jul-08 92.36 891.13
31-Oct-08 61.14 922.35
1-Dec-08 53.85 929.64
15-Dec-08 51.18 932.31
21-May-09 52.23 931.26
10-Nov-09 Obstructed
10-Mar-15 37.10 946.39



TABLE 3
FOUNTAIN OAKS SHOPPING CENTER

WATER LEVEL AND POTENTIOMETRIC DATA SUMMARY
(All Units in Feet)

Top of Casing Depth to Water Level
Elevation Date Water Elevation

Well # (ft MSL) (ft BGS) (ft MSL)

MW-18 995.19 7-Jul-08 34.60 960.59
16-Jul-08 34.54 960.65
31-Oct-08 34.72 960.47
1-Dec-08 35.05 960.14
15-Dec-08 34.97 960.22
21-May-09 34.33 960.86
10-Nov-09 34.25 960.94
10-Mar-15 39.84 955.35

MW-19 990.85 7-Jul-08 35.37 955.48
16-Jul-08 35.15 955.70
31-Oct-08 34.84 956.01
1-Dec-08 35.59 955.26
15-Dec-08 35.64 955.21
21-May-09 35.15 955.70
10-Nov-09 34.81 956.04
10-Mar-15 34.60 956.25

MW-20 985.13 7-Jul-08 30.16 954.97
16-Jul-08 30.26 954.87
31-Oct-08 30.84 954.29
1-Dec-08 31.20 953.93
15-Dec-08 31.15 953.98
20-May-09 30.88 954.25
10-Nov-09 29.91 955.22
10-Mar-15 28.10 957.03

MW-21 990.13 8-Jul-08 DRY NA
16-Jul-08 DRY NA
31-Oct-08 34.25 955.88
1-Dec-08 34.03 956.10
15-Dec-08 34.04 956.09
21-May-09 34.45 955.68
10-Nov-09 33.88 956.25
10-Mar-15 31.92 958.21

MW-22 987.66 7-Jul-08 29.47 958.19
16-Jul-08 28.83 958.83
31-Oct-08 NM ---
1-Dec-08 29.68 957.98
15-Dec-08 29.72 957.94
20-May-09 28.80 958.86
10-Nov-09 27.41 960.25
10-Mar-15 26.01 961.65



TABLE 3
FOUNTAIN OAKS SHOPPING CENTER

WATER LEVEL AND POTENTIOMETRIC DATA SUMMARY
(All Units in Feet)

Top of Casing Depth to Water Level
Elevation Date Water Elevation

Well # (ft MSL) (ft BGS) (ft MSL)

MW-23 984.13 7-Jul-08 32.85 951.28
16-Jul-08 31.76 952.37
31-Oct-08 32.87 951.26
1-Dec-08 33.12 951.01
15-Dec-08 33.19 950.94
20-May-09 31.87 952.26
10-Nov-09 30.15 953.98
10-Mar-15 29.60 954.53

MW-24 976.10 21-May-09 28.38 947.72
10-Nov-09 Destroyed

MW-25 995.32 22-May-09 42.41 952.91
10-Nov-09 38.33 956.99
10-Mar-15 34.49 960.83

MW-26 987.90 22-May-09 36.49 951.41
10-Nov-09 36.15 951.75
10-Mar-15 36.23 951.67

MW-27 986.53 22-May-09 38.13 948.40
10-Nov-09 36.34 950.19
10-Mar-15 35.80 950.73

MW-28 983.41 20-May-09 29.89 953.52
10-Nov-09 28.64 954.77
10-Mar-15 27.72 955.69

MW-29 982.68 20-May-09 39.75 942.93
10-Nov-09 37.67 945.01
10-Mar-15 39.11 943.57

MW-30 972.84 21-May-09 31.29 941.55
10-Nov-09 29.65 943.19
10-Mar-15 30.36 942.48

MW-31 962.64 21-May-09 21.25 941.39
10-Nov-09 19.61 943.03
10-Mar-15 20.30 942.34

MW-32 985.12 21-May-09 61.85 923.27
10-Nov-09 35.44 949.68
10-Mar-15 36.98 948.14

MW-33 976.34 21-May-09 39.71 936.63
10-Nov-09 39.53 936.81
10-Mar-15 38.82 937.52

Notes:   (1) "ft MSL" means "feet Above Mean Sea Level"

  (2) "ft BGS" means "feet Below Ground Surface"

  (3) "NM" means "not measured" 



TABLE 1: INVESTIGATION SOIL ANALYTICAL TESTING SUMMARY 

CONSUL-
BORING 

DEPTH OVM DATA 
MIBK cis-1,2· 

TANT (feet) (ppm) 
Ac CD Chi 

DCE 
EB IPS MC PCE T TCE X pH SC 

EAB-l 18 232 - - - · · - - - 0.68 - - · · -
24 179 - - - - - - - - 0.048 - - - - -

EAB-2 10 239 - - - - - - - - 5 - - - - -
24 160 - - - - - - - - 2.6 - · · · -

EAB·3 14 256 · · - · - · - · 4.6 · - - - -
20 310 · · · - - · · - 40 - - - - -

EAB·4 6 143 · · - - - · · · 4.6 - - - - · 
22 222 - · · · · · · · 69 · - · - · 

EAB-5 6 226 - · - · - - · · 2.9 - - · · -
8 132 - · - · · - · - 2.1 · - - · · 

EAB·6 2 135 · · · · · · · - 1.7 · · · · · 
12 256 · · - - · · · - 0.91 · - · - · 

EAB·7 4 157 · - · · · · · - 0.12 · · · · · 
14 213 - · - - - - · - 16 · · - · · 

EAB-8 2 112 · - - - - - · - 1.3 · · · - -
16 100 · · - - - - · - 0.091 · - - · -

EAB-9 4 60 · - - - - - · - 2.5 · - - · -
16 104 · - - - · - · - 0.062 · - - · · 

EAB-l0 4 61 · - · - - - · - 0.63 - - - - -
6 95 - - - - - - - - 2.2 - - - - · 

EAB-l1 4 324 - - · - · - - - 13 - - - - · 
6 34.5 - - · - · - - - 40 - - - - · 

EAB-12 10 112 - - · · · - - - 14 - · · · -
16 83.8 - - - - - - - - 3.7 - · - · -

EAB-13 10 52.1 - - - - - - - - 6.4 - · - - -
16 178 - - · - - - - - 0.054 - - - - -

EAB-14 14 333 - - - - - - - · 14 - - - - -
20 46.3 - - · - - - - - 0.13 · - - - -

EAB-15 6 31 · - · - - - - - 0.79 - - - · · 
8 49.9 - - · · - - - · 0.11 · - - - -

EAB-16 14 300 - - · · - - · - 5.2 - - - - -

20 281 - - · - · · · - 0.047 - - - - -
EAB-17 10 173 - - · - - - - - 0.88 - · · - -

16 144 - - - - - · - - 0.6 - - - - -
EAB-18 8 88.6 · - - - · - - · 9.3 - - - - -

22 142 - · - - - - - - 0.11 - · - - -
EAB·21 4 24.4 - - · - - · - · - · - · · · 

16 26.5 · - · - - - - - - · · · - · 
EAB-22 6 205.5 - - · - - - - - 0.092 - · · - -

12 274 · - · - · - · - 0.031 · - · · · 
22 217 - - · - · - · · 0.0076 · - · - -

EAB·23 6 79.1 - - · - - · - - 0.16 - - - - -
22 157.8 - - · - · · - - 16 - - - - -

EAB·24 8 93 - - · - - · - - 0.058 - - - - -

16 91 .8 - - · · - · - · 0.065 · - - · · 
22 72.6 - - · · · · - - 0.013 · - - · · 

EAB·25 4 74 - - - · - - - - 2.3 - - - - -

16 104.2 - - - · - - - - 5.B - - - · -
22 88.5 · · · - - - - - 2.B - · · - -

EAB-26 4 382 - - - - · - - · 0.035 - - - - -
C) 12 414 · - · · - · - · 0.034 - · · · -
z 20 263 - - - · - - - - BRL - - - - -
!:i EAB-27 10 173 - - · · - - - - - - - - - -
=> 22 161 · - - - - - - · - - · - - -I/) 
z EAB-28 4 245 - - · · - - - - 0.17 · - · - -
0 

16 385 0.3 u · - - - - - - · - · - · -
c 22 823 · - · - - - · - 0.019 - · - - -w 

EAB-29 6 1149 11 I- - - · · - - - - · · · · Z 12 437 · - · · - · - · 0.02 - · - · · => 
20 304 · - - - - - · · 0.014 · · - · · 

EAB-30 10 >9999 · - · - - - - · 13 · · · · · 
24 193 · - - - - - - · 0.42 - - - - -

EAB-31 8 39.6 · · - - - - - - 0.028 - - - - -

22 42.5 · - - · - - - - 0.079 - - - - -
EAB-32 10 28 · - · - - - · · 0.012 · - - - -

22 60.5 - - - - · · - · 0.021 - · - - · 
EAB·33 4 69.1 - - · · · - - - 0.025 · · - · -

24 33.4 · - - - - - - - 0.034 · - · - -
EAB-34 4 25.1 · · - - - - - - 0.65 - - - - -

16 49.6 · · - - - - - - BRL - - - · -
22 30.8 · - · - - · - - 0.35 · · - · -

EAB-35 12 312 · - · - · - - - 5.B - - · · -
22 82.1 · - - · - - - · 0.044 - - - · -

EAB·36 8 130 · - · - · - - · 0.082 - - - - -
18 1071 - - - · · · · · 0.086 · · · · · 

EAB-37 8 276 - - · · · · · · 0.86 - · - - · 
12 356 - · · · · · · - 0.82 · · · · · 
22 535 - - · · · - - · 0.061 · - - · -

EAB-38 8 97 - - · · - · - - 4.1 · - · · · 
22 244 · - · · - · - - 0.18 - - · · · 

EAB-39 10 586 · - · - - · - · 5.7 - · · - -
16 284 - - · · · · · · 0.079 - - - - -

EAB-40 4 93.7 · · · · - · - · BRL · - · - · 
12 149 · · · · - · - · 0.47 - · · · · 
24 69.8 · · · · - · · · 0.089 · · · · -

EAB-4'l 14 343 - - · · · · · · 0.8 - · · · -
24 136 - · · - · · - - 0.03 · · · · · 

EAB-42 6 22.7 - - · - - - - - 0.13 - · - · · 
16 41.6 - · · · - · - · 0.059 - - · · -
22 345 · · · · · - - - 1.9 · · - · · 

EAB-43 6 53.7 - · · · - · · · 0.024 - - - · -
16 136 · · · · - · · · 1.2 - - - - -
24 152.2 · · - · · · · · 0.79 - · - · -

EAB-44 10 33.7 - · - · - - - - BRL - - - · -
18 61.S - · · · · · - · 0.54 - - - · · 

EAB-45 14 32.6 - · - · · · · · 1.7 - · · · -
22 37.1 - - - · - · · · BRL - · · · -

EAB-46 4 17.4 - - - · - · · · BRL - - · - -
16 19.2 · · - · - - · · 0.34 - - - - -
24 23.5 - - - - - - - - BRL - - - - -

EAB-47 6 22.6 - - - · - - - - 0.17 - - - - -
16 141 · · · - · - - - 1.1 - - - - -
22 104.9 - - - - - - - - 1.2 - · - - -

EAB-48 2 6.5 - - · - - - - - 0.047 · - - - -
14 13.7 · - - - · - - - 0.034 - · - · -

EAB-49 8 3.9 · - - · - - - · BRL - - - - -
22 8.3 - - - · · · - - BRL - - - - -

HAB-1 2 - - · - · - · - - 0.76 - - - - -
4 - - - - - · - · - 0.4 - - - - -

HAB-2 5 - - - - - - · · · 4 - - - - -
<C KB-1 4-6 13,2 <0.012 <0.119 <0.006 <0.006 <0.006 
Q 

<0.006 <0.006 <0.006 0.683 <0.006 <0.006 <0.012 - · 
iii 12-14 85 <0.013 <0.13 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 34.8 <0.006 <0.006 <0.012 - -
~ w 26-27 270 <0.012 <0.116 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.014 <0.006 <0.006 <0.012 - · 10: 
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TABLE 1: INVESTIGATION SOIL ANALYTICAL TESTING SUMMARY 

CONSUL-
BORING 

DEPTH OVMDATA 
MIBK Ac CD Chi 

cis-1,2-
TANT (feet) (ppm) DCE 

EB IPB MC PCE T TCE X pH SC 

(!) KB-1A 12 to 14 72.8 - - - - - - - - 13 (0.13) - - - - -z 
1= KB-1B 5-Jan 236 - - - - - - - - - - - - 5.39 438 
..J 

10-Jan 360 <0.0057 <0.057 <0.0057 <0.0028 0.0045 <0.0028 <0.0028 :::J <0.0028 4.1 <0.0028 0.0038 0.0056 - -UI 
18-Jan 616 <0.0063 <0.063 <0.0063 <0.0032 <0.0032 <0.0032 <0.0032 z <0.0032 0.4 <0.0032 <0.0032 <0.0064 - -0 

18.5 u - - - - - - . - - - - - - - -
Q 21 >2999 <0.0057 <0.057 <0.0057 <0.0029 0.01 <0.0029 <0.0029 <0.0029 44 (fJ.058) <0.0029 0.013 <0.0058 5.98 415 
~ 23.5 - - - - - - - - - - - -Z 
:::J 24 91 <0.0063 <0.063 <0.0063 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 0.022 <0.0031 <0.0031 <0.0062 - -

KB-2 12-14 0.3 <0.012 <0.123 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.072 <0.006 <0.006 <0.012 - -
34-35.4 1.5 <0.013 <0.132 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.1 <0.006 <0.006 <0.012 - -

KB-3 24-26 82.6 <0.011 <0.11 4 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.05 <0.006 <0.006 <0.012 - -
KB-4 16-18 5.3 <0.013 <0.13 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.184 <0.006 <0.006 <0.012 · -
KB-5 4-6 0.9 <0.011 <0.115 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.029 <0.006 <0.006 <0.012 - · 

c( 12-14 0.9 <0.013 <0.132 <0.007 <0.007 <0.007 <0.007 <0.007 <0.007 0.068 <0.007 <0.007 <0.0013 - -
0 28-29.5 1.2 <0.011 <0.111 <0.006 <0.006 '<0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.012 ~ - -
~ KB-6 28-30 26.1 <0.012 <0.119 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.026 <0.006 <0.006 <0.012 - -
w KB-7 0.5-1 0.3 <0.013 <0.127 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.21 <0.006 <0.006 <0.012 - -
~ KB-8 2.5-3 22.9 <0.012 <0.1 19 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 . <0.006 <0.012 - -

KB-9 2.5-3 9.1 <0.011 <0.115 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.066 <0.006 <0.006 <0.012 - -
KB-l0 1.5-2 7.6 <0.013 <0.128 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.2 <0.006 <0.006 <0.012 - · 
KB-ll 0-2 6.6 <0.012 <0.119 <0.006 <0.006 '<0.006 <0.006 <0.006 <0.006 0.071 <0.006 <0.006 <0:012 - -

10-Aug 8.2 <0.012 <0.118 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.124 <0.006 <0.006 <0.012 - -
18-19 2.8 <0.012 <0.1 19 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.027 <0.006 <0.006 <0.012 - -

DP-l 5 0.6 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 0.0051 <0.003 <0.003 <0.006 - -
10 NO · · - · · - - - <0.0031 - - - · -

OP·2 2.5 NO <0.0065 <0.065 <0.0065 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 0.0038 <0.0033 <0.0033 <0.0033 · · 
10 NO · · - · · - - · <0.0034 - · - · -

DP-3 5 NO <0.0065 <0.065 <0.0065 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 · -
DP-4 5 0.2 <0.0062 <0.062 <0.0062 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 - -

15 188.3 <0.0069 <0.069 <0.0069 <0.0034 0.005 <0.0034 <0.0034 <0.0034 0.054 «0.0088) <0.0034 <0.0034 <0.0034 - -
OP-5 5 0.6 <0.0055 <0.055 0.0064 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 <0.0028 - -
Dp·6 5 NO <0.0053 <0.053 <0.0053 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 - -

10 0.2 <0.0058 <0.058 <0.0058 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 - -
OP·7 5 26.5 <0.0053 <0.053 <0.0053 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 <0.0026 · -

«0.0088) 
10 20.7 - - - - - - - - 0.55 - · - - -
15 33.1 - - - - - - - · 0.095 - - - - -

DP-8 1 4.2 <0.0075 <0.075 <0.0075 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 <0.0038 - -
10 2.2 - - - - - - - - <0.0033 - - . · -

DP-9 5 5 <0.0057 <0.057 <0.0057 <0.0029 <0.0029 <0.0029 <0_0029 <0.0029 0.1 «0.0088) <0.0029 <0.0029 <0.0029 · -
- 92.8 <0.0058 <0.058 <0.0058 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 0.07 <0.0029 <0.0029 <0.0029 - -

DP-l0 5 NO <0.0061 <0.061 <0.0061 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 - -
OP-l1 5 1 <0.0068 <0.068 <0.0068 <0.0034 <0.0034 <0.0034 <0.0034 <0.0034 0.028 <0.0034 <0.0034 <0.0034 - -

10 NO - - - · · - - - <0.0031 . · - - -
OP-12 2.5 NO <0.0064 <0.064 <0.0064 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 - -
MW-5 15 64.2 <0.0064 <0.064 <0.0064 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0064 - -
MW-6 10 0.7 <0.0062 <0.062 <0.0062 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0 .0062 - -
MW-7 5 NO <0.0063 <0.063 <0.0063 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0032 <0.0064 - · 
I-DP-l 1 NO · - - - - - - - - - - - - -

3 NO - - - - - - · - - - - - - -
(!) 

10 78.2 <0.0056 <0.056 <0.0056 <0.0028 o.on <0.0028 <0.0028 <0.0028 0.13 <0.0028 0.013 <0.0056 8.9 397 z 
i= 12 7.2 - - - - - - - - - - - - - -..J 
:J 15 29 - - - - - - - - - - - - - -
II) 

16 169 <0.0062 <0.062 <0.0062 <0.0031 0.0039 <0.0031 <0.0031 <0.0031 0.088 <0.0031 <0.0031 <0.0031 9.7 430 z 
0 18 u NO - - - - - - - · - - - - - -
0 20 49.9 - - - · - - · · . - - - 6 424 
w I-DP-2 1 >2999 <0.0059 0.066 <0.0059 0.0065 0.025 0.0062 0.0033 <0.0029 350(3.9) 0.016 0.21E 0.026 - -I-
Z 3 479 - - - · - - - - - - - - - -
:J 5 1348 <0.006 0.073 <0.006 <0.003 0.041 <0.003 <0.003 <0.003 120 (0.080) <0.003 0.037 <0.009 6.65 395 

6 - - - - - - - - - . - - - -
8 - - . - - - · - - - - - -
9 459 0.008 <0.063 <0.0063 0.0078 <0.0031 0.013 0.0036 <0.0031 380 «0.0088) 0.0059 0.023 0.0309 4.97 376 

10.5 - - - - - - - - - - - - - -
14 3.2 <0.0067 <0.067 <0.0067 <0.0034 <0.0034 <0.0034 <0.0034 <0.0034 0.012 <0.0034 <0.0034 <0.0068 - -

I-OP-3 1 6.4 - - - - - - - - - - - - 5.37 376 
3 27.4 <0.0061 <0.061 <0.0061 <0.003 <0.003 <0.003 <0.003 <0.003 0.092 <0.003 <0.003 0.006 5.73 411 

5.5 - - - - - - - - - - - - - -

8 - - - - - - - - - - - - - -
9 NO <0.0074 <0.074 <0.0074 '<0.0037 <0.0037 <0.0037 <0.0037 <0.0037 0.013 <0.0037 <0.0037 0.0074 4.78 358 

14.5 - - - - - - - - - - - - - -

20.5 - · - - - - - - - - - - - -
22 NO <0.0059 <0.059 <0.0059 <0.003 <0.003 <0.003 <0.003 <0.003 0.086 <0.003 <0.003 <0.006 5.18 347 

O-OP-l 1 NO <0.0057 <0.057 <0.0057 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0058 7.03 408 
D-OP-2 1 NO <0.0058 <0.058 <0.0058 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0029 <0.0058 - -
O-OP-3 1 NO <0.0054 <0.054 <0.0054 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0027 <0.0054 - -
MW-8 5 NO <0.0057 0.16 <0.0057 <0.0029 <0.0029 <0.0029 <0.0029 0.012 <0.0029 <0.0029 <0.0029 <0.0086 - -
MW-9 28 132 <0.0062 <0.062 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 <0.0093 - -
MW-l0 11 29.1 <0.0058 <0.058 <0.058 <0.0029 0.02 <0.0029 <0.0029 <0.0029 0.047 <1),0029 0.0075 <0.0087 - -
MW-ll 5 119 <0.006 <0.060 <0.00,6 <0.003 0.0075 <0.003 <0.003 <0.003 4.8 «O.OO84*) <0.003 0.0058 <0.009 - -

13 460 <0.0058 0.098 <0.0058 <0.0029 0.2 <0.0029 <0.0029 <0.0029 5.8 (0.05*) <0.0029 0.059 <0.0086 - -

15 944 <0.0059 <0.059 <0.0059 <0.0029 0.0091 <0.0029 <0.0029 <0.0029 11.0 {O.031*J <0.0029 0.0099 <0.0088 - -
20 179 <0.0069 022 <0.0069 <0.0034 0.0081 <.0.0034 <0.00,34 <0.0034 0.49 «0.0084*) <0.0034 <0.0034 <0.013 - -

MW-12 5 21 .2 <0.007 <0.07 <0.007 <0.0035 <0.0035 <0.0035 <0.0035 <0.0035 0.78 <0.0035 <0.0035 <0.0105 · -
10 20.4 <0.0064 <0.064 <0.0064 <0.0032 <0.003,2 <0.0032 <0.0032 <0.0032 0.1 <0.0032 <0.0032 <0.0096 - -

B-MW-2 30 4.1 <0.006 <0.060 <0.006, <0.003 <0.003 <0.003 <0.003 <0.003 0 .014 <0.003 <0.003 <0.003 - -
43 NO <0.0061 <0.061 <0.0061 <0.0031 <0.0031 <0.0031 <0.0031 <0.0031 0.033 <0.0031 <0.0031 <0.0031 - -

0 
NC 3.3 2.74 DL 418 0.53 20 21.88 0.08 0.18 14.4 0.13 20 

D.. 
Type 4 w 367.18 25.44 146.2 14.21 1.98 162.15 143.83 1.183 119.33 0.55 1,370 
RRS 

NOTES 
-: Not analyzed 
Concentrations in (#) are samples analyzed using the toxicity characteristic leaching procedure (TCLP) or synthetic precipitate leaching proceedure (SPLP). 
Some results are reported below laboratory reporting limits to levels of the method detection limit. 
Constituents not listed were below laboratory reporting limits 
Bold concentrations are greater than the respective NC 
Italicized concentrations are greater than the respective Type IV RRS 
All results in milligrams per kilogram (mg/Kg), except TCLP analysis in milligrams per liter (mg/L) ,and unless otherwise noted. 

MIBK is 4-Methyl-2-Pentanone EB is Ethyl Benzene 
Ac is Acetone IPB is Isopropylbenzene 
CD is Carbon Disulfide MC is Methylene Chloride 
Chi is Chloroform PCE is Tetrachloroethene 
Cis-l ,2-DCE is cis-l ,2-0ichloroethene T is Toluene 
pH is log concnetratio of Hydrogen ions (in Standard Units, SUI TCE is Trichloroethene 
SC is Specific Conductance in micro mohs per centimeter X is Xylene 
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MW-13D 5/13/2008 35-38 0.18 <0.0013 <0.013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013

MW-13S 5/15/2008 32-38 <0.063 <0.0013 <0.013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013

MW-14 5/15/2008 10-15 0.120 <0.0012 <0.012 <0.0012 0.0014 0.0082 <0.0012 <0.0012 <0.0012

5/16/2008 30-35 0.097 <0.0014 <0.014 <0.0014 <0.0014 <0.0014 <0.0014 0.0098 <0.0014

MW-15 5/16/2008 33-36 <0.061 <0.0012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012

MW-16 5/17/2008 5-10 <0.058 <0.0012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012

5/17/2008 25-30 <0.059 <0.0012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012

MW-17 5/21/2008 30-35 <0.059 <0.0012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 0.014 <0.0012

MW-18 6/6/2008 25-30 <0.056 <0.0011 0.013 <0.0011 <0.0011 <0.0011 <0.0011 0.0011 <0.0011

MW-19 6/6/2008 25-30 <0.064 <0.0013 <0.013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013

MW-20 5/19/2008 20-25 0.27 <0.0011 0.12 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011

(Dup. 2) 5/19/2008 20-25 0.29 <0.0012 0.091 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012

5/19/2008 30-35 <0.066 <0.0013 0.020 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013

MW-21 5/19/2008 5-10 0.079 0.0012 0.099 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011

5/19/2008 25-27 <0.054 0.0012 <0.011 <0.0011 <0.0011 <0.0011 0.010 <0.0011 <0.0011

MW-22 6/9/2008 25-30 <0.056 <0.0011 <0.011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011

(Dup.) 6/9/2008 25-30 <0.066 <0.0013 <0.013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013

MW-23 5/17/2008 30-33 <0.053 <0.0011 <0.011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011

MW-24 5/4/2009 10-15 0.081 <0.0012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012

25-30 <0.064 <0.0013 <0.013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013

MW-25 5/4/2009 16-24 <0.063 <0.0012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012

MW-26

MW-27

MW-28 5/5/2009 5-10 <0.063 <0.0012 <0.012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012

30-35 <0.065 0.0016 <0.013 <0.013 <0.0013 <0.0013 0.015 <0.0013 <0.0013

MW-29 5/12/2009 5-7 <0.063 <0.0012 <0.012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012

37-39 <0.062 <0.012 <0.012 <0.012 <0.0012 0.0070 <0.0012 <0.0013 <0.0013

MW-30 5/12/2009 25-27 <0.057 <0.0011 <0.011 <0.011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011

MW-31 5/13/2009 13-15 <0.066 <0.0013 <0.013 <0.013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013

MW-32 5/5/2009 25-29 <0.058 <0.0012 <0.012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
MW-33 5/5/2009 25-27.5 <0.055 <0.0011 <0.011 <0.011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011

MEIB-1 8/21/2008 34-35 <0.060 <0.0012 <0.012 <0.0012 <0.0012 <0.0012 <0.0012 0.0032 <0.0012
MEIB-2 8/21/2008 34-35 <0.060 <0.0012 <0.012 0.0027 <0.0012 <0.0012 <0.0012 0.048 0.0015
MEIB-3 8/21/2008 29-30 <0.064 <0.0013 <0.013 ND <0.0013 <0.0013 <0.0013 0.040 0.0039
MEIB-4 8/21/2008 29-30 <0.064 <0.0013 <0.013 0.0024 <0.0013 <0.0013 <0.0013 0.300 0.003

Direct Push Soil Borings

No Sample Collected in Soil Remediation Area, with EPD Approval

Monitoring Well Borings

TABLE 6
Fountain Oaks Shopping Center

Soil Analytical Results - Marion Environmental
(All concentration units in milligrams per kilogram (mg/kg))

No Sample Collected in Soil Remediation Area, with EPD Approval
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TABLE 8: MARION SPLIT VERIFICATION SAMPLE TEST RESULTS 

1.1.2-
Verification Sample 

PCE TCE cis-l .2- trans-l.2-
Acetone VC 

Trichloro-
IPB 

Naphtha- 1.2.4- 1.2.3- 1.3.5-
1.1-DCE P-IBT CB 

1.1.1.2- MEK ES 
Chloro-

Description DCE DCE 1.2.2- lene TMS TMB TMB TCA form 
trifluoro 

SV-1 (Ii! 11' 5.3 <0.065 <0.065 <0.065 <3.2 <0.065 <0.065 <:0.065 <0.32 <0.065 <:0.065 <0.065 <0.0E!5 <0.065 <0.065 <0.065 <0.65 <0.065 <0 .32 
SV-2@8' 0.26 0.0061 0.0042 <0.0011 <0.055 "0.0011 <0.0011 <:0.0011 <0.0055 <0.0011 <:0.0011 <:0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.001 1 <0.0055 
SV-3(1i!8' 2200 <3.E! <3.6 <:3.6 <180 <3.6 <3.6 <3.6 <18 <3.6 <3.6 <3.6 <3.6. <3.6 <3.6 <3.6 <36 <3.6 <18 
SV-4@7' 7.7 0.11 0.23 <0.055 <2.8 <0.055 <0.055 <0.055 <0.28 <0.055 <0.055 <0.055 <0.055 <0.055 <0.055 <0.055 <0 .55 <0 .055 <0 .28 

SV-5 @! 10' 0.6 0.Q1 0.013 <0.0012 0.068 <0.0012 <0.0012 <0.0012 <0.0060 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.006 
SV-6@7' 9.5 0.14 <0.13 <0.13 <6,4 <0.13 <0.13 <0.13 <0 .64 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <0.13 <1 .3 <0.13 <0.64· 
SV-7@T 0.18 0.0067 0.0022 <0.0011 <0.054 <0.0011 <0.0011 <0 .0011 <0.0054 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0 .0011 <0 .011 <0 .0011 <0.0054 
SV-8@7' 19 0.1 <0.065 <0.065 <3.3 <0.065 <0.065 <0.065 <0 .33 <0.065 <0 .065 <0.065 <0.065 <0.065 <0.065 <0 .065 <0.65 <0.065 <0.33 
SV-9 (Ii! 7' 13 <0.12 0.12 <0.12 <5 .8 <0.12 0.51 <0.12 <0 .58 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <0.12 <1 .2 <0.12 <0.58 

V5-10@2E-A3 0.74 0.038 0.088 <0.001 0.083 <0.001 <0.001 <0.001 <0 .005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.001 <0.005 
V5-11 @3B-A3 0.16 0.Q1 0.022 <0.001 <0.05 <0.001 <0.001 <0.001 <0 .005 <0.001 <0 .001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.001 <0.005 
V5-12@2W-A3 0,45 0.013 0.0066 <0.001 0.062 <0.001 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.001 <0.005 

SV-13 @ 10N-A15 0.036 <0.001 <0.001 <0.001 <0.05 <0.001 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.001 <0.005 
SV-14 @ 10W-A15 0.015 <0.001 <0.001 <0.001 <0.05 <0.001 <0.001 <0.001 <0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.001 <0.005 
SV-15@10S-A15 0.0045 <0.001 <0.001 <0.001 <0.05 <0.001 <0.001 <0.001 <0 .005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0,001 <0.01 <0.001 <0.005 
SV-16@10E-A15 0.0062 <0.001 <0.0011 <0.0011 <0.054 <0.0011 0.0025 <0.0011 <0.0054 <0.0011 <0.0011 <0,0011 <0,0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0054 

SV-17 @18B(NE)-A15 0.024 <0.0014 <0.0014 <0.0014 <0.07 <0.0014 <0.0014 <0.0014 <0 .007 <0.0014 <0.001 4 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.014 <0.0014 <0.007 
SV·18 (ill 23 B(W}-A 1 5 0.1 <0.0011 0.0019 <0.0011 <0.057 <0.0011 <0.0011 <0.0011 <0.0057 <0.0011 <0.0011 <0.0011 <0.0011 <.0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0057 

SV-19 @ 16N-A15 0.0034 <0.0012 <0.0012 <0.0012 <0.06 <0.0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.006 
SV-20 (ill 18W-A15 0.032 <0.0.012 <0.0012 <0.0012 <0.058 <0.0012 <0.0012 <0.0012 <0.0058 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 ,0012 <0.012 <0.0012 <0.0058 
SV·21 @ 18S·A15 0.021 <0.0012 <0.0012 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0061 
SV-22@18E-A15 0 .0075 <0.0012 <0.0012 <0.0012 <0.058 <0.0012 <0.0012 <0 .0012 <0.0058 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.012 <0.0012 <0.0058 

SV-23@23B(SE)A-15 0.019 <0.0012 <0.0012 <0.0012 <0.059 <0.0012 <0.0012 <0.0012 <0.0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0059 
SV-24 @l 5N-A 15 0.011 <0.0013 <0.OCl13 <0.0013 <0.063 <0 .0013 <0.0013 <0.0013 <0.0063 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0063 
SV·25@ 5W-A1S 0.14 <0.0012 <0.OCl12 <0.0012 <0.0058 <0.0012 <0.0012 <0.0012 <0.0058 <0.0012 <0.0012 <0.OCl12 <0.ClO12 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 
SV-26 (ill5E-A15 0.17 <0.0013 <0.0013 <0.0013 <0,065 <0.0013 <0.0013 <0.0013 <0.0065 <0.0013 <0.0013 <0.OCl13 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0065 
SV-27 @5S·A15 0.34 0.0022 0.0017 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.0062 
SV-28@ 8N"A13 0.017 <0.0013 <0'.0013 <0.0013 <0.084 <0.0013 <0.0013 <0.0013 <0.0064 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0 .0013 <0.0064 
SV-29 @8N-A12 0.53 0.0033 0.0012 <00011 <0.056 <0.0011 <0.0011 <0.0011 <0.0056 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0 .0011 <0.0056 
SV-30 (ill 85-A 11 0.26 0.0051 0.017 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.001 2 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.0062 

SV-31 @ 10E-A13 0.49 0.002 0.0014 <0.0011 <0.056 <0.0011 <0.0011 <0.0011 <0.0056 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0 .0011 <0.011 <0.0011 <0.0056 
SV-32-13N-A 1.2 0.035 <0.0015 <0,0015 <0.0015 <0.074 <0.0015 <0.0015 <0.0015 <0.0074 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.015 <0.0015 <0.0074 
SY33-13W·A 11 0.012 <0.0011 <0.0011 <0.0011 <0.056 <0.0011 <0.0011 <0.0011 <0.0056 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0056 
SV-34-13S-A 11 0.1 0.0013 0.0038 <0 .0011 <0.057 <0.0011 <0.0011 <0.0011 <0.0057 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.OCl57 
SV-35-13E-A 11 0.036 <0.0012 0.0016 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0 .0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 

SV-36-B(SE1-A 11 0.039 <0.0012 <0.0012 <0.0012 <0.058 <0.0012 <0.0012 <0.0012 <0.0056 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.0058 
SV-37-B(NW)-A12 0.04 <0.0011 <0.001 1 <0.0011 <0.057 <0.0011 <0.0011 <0.0011 <0.0057 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0 .0011 <0.0057 
SV-38 t!I! 20N-A13 0.031 <0.0011 <0.0011 <0.0011 <0.055 <0.OCll1 <0.0011 <0.0011 <0.0055 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0055 
SV-39 (ill 20W-A 13 0.22 0.0033 0.0056 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0061 
SV-40@205-A13 0.03 <0.0014 <0.0014 <0.0014 <0.069 <0.0014 <0.0014 <0.0014 <0 .0.069 <0.0014 <0.0014 <0.0014 <0 .0014 <0.0014 <0.0014 <0.0014 <0.014 <0.0014 <0.0069 
SV-41 @ 20E·A13 0.0081 <0.0014 <0.0014 <0.0014 <0.069 <0.0014 <0.0014 <0.0014 <0.0059 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <;0.0014 <0.014 <0.0014 <0.0069 
SV-42 t!I! 4N-A 12 0.33 0.013 <0.0012 <0.0012 0.063 <0.0012 <0.0012 <0.0012 <0 .0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.001 2 <0.0012 <0.0012 <0.012 <0 .0012 <0.0062 
SV-43@4W-A12 0.38 0.005 0.0038 <0.0012 <0 .058 <0.0012 <0.0012 <0.0012 <0 .0058 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 
SV-44@4S-Al1 0.0055 0 .003 0 ,22 0.0022 <0.067 <0.0013 <0.0013 0.0015 <0.0067 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0067 
SV-4.5@4E-A13 0.22 <0.0015 0.0016 <0.0015 <0 .074 <0.0015 <0.0015 <0.0015 <0.0074 <0.0015 <0 .0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.015 <0.0015 <0.0074 

SV"46@ 13N-A1l 0.057 <0.0011 <0.0011 <0.0011 <0.054 <0.0011 <0.0011 <0.0011 <0.0054 <0.0011 <0.0011 <O.aOl1 <0 .0011 <0.0011 <0.0011 <0 .0011 <0.011 <0.0011 <0.0054 
SV-47@! 13W-A11 0.017 <0.0011 <0.0011 <0.0011 <0 .054 <0.0011 <0.0011 <0.0011 <0.0054 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0054 
SV-48 @ 13S-A11 0.032 <0.0012 <0.0012 ,<0.0012 <0.06 <0.0012 <0.0012 <0.0012 <0 .006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.006 
SV-49 @ 8N-A 11 0.014 <0.0012 <0.0012 <0 .0012 <0 .058 <0.0012 <0.0012 <0_0012 <0.0058 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 
SV-50@8W·All 0.071 <0.0012 <0.0012 <0.0012 <0.058 <0.OCl12 <0.0012 <0.0012 <0.0058 <0.0012 <0.0012 <0.OCl12 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 
SV-51 @ a5-Al1 0.04 <0.0.012 <0.0012 <0.0012 <0.059 <0.OCl12 <0.0012 <0.0012 <0.0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0.0012 <0.0059 
SV·52 @ 3N-Al1 0.054 <Cl.0012 <0.0012 <0.0012 <0.059 <0.0012 <0.0012 <0 .0012 <0.0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0059 
SV·53 (Ii! 3W-A11 2 0.0037 <0.0012 <0 .0012 <0.059 <0.0012 <0.0012 <0.0012 <0.0059 <0_0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0_0059 
SV-54@3S·Al1 0.56 0.0057 0.0025 <0.0013 <0.064 <0.0013 <0.0013 <0.0013 <0.0064 <0.0013 <0.0013 <0 .0.1)13 <0.0013 <0.001.3 <0.0013 <0.0013 <0.013 <0.0013 <0 .0064 

SV-55 @ B[E)·A 11 0.012 <0.0012 <0.0012 <0.0012 <0.061 <0.0012 <0.0012 <0 .0012 <0.0061 <0.0012 <0.0012 <0 .0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0.0012 <0 .0061 
SV-56 @ 8(W}-A 11 0.018 <0,0012 <0.0012 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 
SV-57 (Ii! B[N)-AS 0.022 <0.0011 0.0018 <0.0011 <0.056 <0.0011 <0.0011 <0.001 1 <0.0056 <0.0011 <0.0011 <0 .0011 <0.00.11 <0 .0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0056 
SV-58 @ B(S)-A8 0.027 <0.0011 0.0024 <0.0011 <0.056 <0.0011 <0.0011 <0.0011 <0.0056 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0056 
SV-59 @ 13W·A8 0.032 <0.0013 0.0029 <0.0013 <0.063 <0.0013 <0.0013 <0.0013 <0.0063 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0,0013 <0.0013 <0.013 <0.0013 <0.0063 
SV-60 @ 8W-A8 1 0 .02 0.062 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.OCl12 <0.012 <0.0012 <0.0062 
SV-61 @3W-A8 0.026 <0.0014 <0.0014 <0.0014 <0.068 <0 .0014 <0.0014 <0.0014 <0.0068 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <Cl.014 <0.0014 <0.0066 
SV-62 @l 8E-AS 0.17 <0.048 3.3 <0.048 <2.4 <0.048 <0.048 <0.048 <024 <0.048 <0.048 <0.048 <0.048 <0.048 <0.048 <0.048 <0.48 <0.048 <0.24 

SV-63 @ B(N)-A9 0.06 <0.0012 0.0028 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 0.023 <0.0012 0.003 0.0014 <0.0012 <0.0012 <0,0012 <0_0012 <0 .012 <0.0012 <0.0062 
SV-G4 @! B(S)-A9 0.87 0.0092 0.03 <0.0013 <0.065 <0.0013 <0.0013 <0.0013 <0.0065 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0 .0013 <0.0065 
SV-G5 @ 22N-A9 0.027 <0.0012 0.0022 <0.0012 <0.058 <0.0012 <0.0012 <0.0012 <0.0058 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.012 <0.0012 <0.0056 
SV-66 (6l17N·A9 0.1 <0.0.012 0.0051 <0.0012 <0.061 <0.0012 <0.0012 <0.0.012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.0061 
SV-67@22W·A9 0,49 0.0075 0.024 <0.0012 <0.06 <0.0012 <0.0012 <0.0012 <0.006 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.0012 <0,0012 <0.012 <0 .0012 <0.006 
SV-68 (Ii! 17W-A9 1.9 0.0055 0.0098 <0.0012 <0.058 <0 .0012 <0.0012 <0.0012 <0.0058 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 
SV-69 @ 22S·A9 0.34 0.011 0.018 <0.0013 <0.063 <0.0013 <0.0013 <0.0013 <0.0063 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0063 
SV-70 @ 175-A9 0.051 <0.0012 0 .0017 <0.0012 <0.063 <0.0012 <0.0012 <0.0012 <0.0063 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0063 
SV-71 @ 22E-A9 0.17 <0.0012 <0.0012 <0.0012 <0.06 <0.0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 "0.012 <0.0012 <0.006 
SV-72 (Ii! 17E-A9 0.00S7 <0.0012 <0 .0012 <0.0012 <0.059 <0.0012 <0.0012 <0.0012 <0.p059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.OCl12 <0.0059 
SV-73 @ S(S)·A9 10 0 .13 0.25 <0.0014 <0.069 <0.0014 <0.0014 <0.0014 <0.0069 <0.0014 <0 .0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.014 <0 .0014 <0.0069 
SV-74 (II), BIN\-A9 1.7 <0.064 <0.064 -<0.064 <3.2 <0.084 <0.064 <0.084 <0.32 <0.064 <0.064 <0.064 <0.064 <0.064 <0.064 <0.084 <0.64 <0.064 <0.32 
SV-75 @B(W)·A9 0.0046 <0.0013 <0.0013 <0.0013 <0.064 <0.0013 <0.0013 <0.0013 <0.0084 <0.0013 <0 .0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0064 
SV-76@ 17W-A9 0.059 <0.0012 <0.0012 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0061 

SV-77 @ B(W}-A 11 0,042 <0.0012 <0.0012 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.Oa12 <0.0012 <0.0·12 <0.0012 "0.0062 
SV-78@6W-Al1 0.2 0.0014 <0 .0013 <0.0013 <0.084· <0.0013 <0.0013 <0.0013 <0 .0064 <0.0013 <0 .0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0064 
SV-79 @ 13N-A16 0.3 0 .0039 0.0014 <0.0013 <0.084 <0.0013 <0.0013 <0.0013 <0.0084 <0.0013 <0.0013 <0.0013 <0 .0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0064 
SV-80 @ 8N·A16 0 .11 0.OCl16 <0.0012 <0.001.2 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 ,0012 <0.0012 <0.012 <0.0012 <0.0062 
SV-81 (ill 3N-A 16 0.049 <0 ,0012 <0.0012 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0'062 <0.0012 <0.0012 <0.0012 0.012 <0.0012 <0.0012 <0,0012 <0.012 <0.0012 <0.0062 

SV-82@13WN-A16 0.078 0,0015 0.0015 <0.0012 <0.059 <0.0012 <0.0012 <0.0012 <0.0059 <0.0012 <0.0.012· <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0059 
SV-83 @ 8WN·A 16 0.0095 0.oa36 0.035 <00013 <0.063 <0.0013 <0.0013 <0.0013 <0.0063 <0.0013 <0.0013 <0.Oa13 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0063 
SV-84 @ 3WN-A 16 <0.0012 0.028 0.013 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 0.0032 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0061 
SV-85@ 13WS-A16 0.0095 0.033 0.15 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0,0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 
SV-86@8WS-A16 0.0049 0.009 0 .02 <0.0011 <0 .056 <0.0011 <0.0011 <0.0011 <0.00.56 <0.0011 <0.0011 <0 .0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0056 
SV-87@3WS-A16 0.0044 <0.0012 <0.0012 <0.0012 <0 .058 <0.0012 <0.0012 <0.0012 <0.0058 <0.0012 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 
SV-88@ 13SW-A16 0.16 0.066 1 0.0098 <0 .06 <0 .0012 <0.0012 <0 .0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0.0012 <0.006 
SV-89@8SW-A16 0.0,016 0 .004 0.0022 <0.0013 <0.064 <0.0013 <0.0013 <0.0013 <0.0064 <0.0013 <0.0013 <0.0013 <0.0013 0.0027 <0 .0013 <0.0013 <0.013 <0.0013 <0.0064 
SV-90@3SW-A16 <0.0012 <0.0012 <0.0012 <0.0012 <0.06 <0.0012 <0.0012 <0 .0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0.0012 <0.006 
SV-91 (ill 13SE-A16 0.018 0.0041 0.0029 <0.0012 <0.063 <0.0012 <0.0012 <0.0012 <0.0063 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0063 
SV-92 @8SE-A16 0.0052 0.0095 0.0052 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 
SV-93 @ 3SE-A 16 0.0065 <0.0012 <0.0012 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.OCl12 <0.0012 <0.0012 <0.001-2 <0.0012 <0.0012 <0.012 <0.0012 <0.0061 

SV-94 @B(NW)-A16 0.02 <0.0012 <0.0012 <0.0012 <0.062 <0.0012 <0.OCl12 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.012 <0.0012 <0.0062 
SV-95 @ B(NWCN)-A 16 0.16 0.0037 0.0061 <0.0012 <0.062 <0.0012 <0.OCl12 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 
SV-96 @B(NWCS)-A16 0.12 0.0034 0.0074 <0.0012 <0.061 <0.0012 <0 .0012 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0061 
SV-97 @ B(SWCN)-A16 0.23 0.D1 0.03 <0.0012 <0.059 <0.0012 <0.0012 <0.0012 <0 .0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0059 
SV-98@B(SWCS}·A16 0.84 0.075 0.2 <0.054 <2 .7 <0.054 <0.054 <0.054 <0.27 <0.054 <0.054 <0.054 <0.054 <0.054 <0.054 <0.054 <0.54 <0.054 <0.27 

SV-99 (Ii! B9SWl-A1S 1.2 0.086 0.3 <0.047 <2,4 <0.047 <0.047 <0.047 <0.24 <0.047 <0 .047 <0.047 <0.047 <0 .047 <0.047 <0.047 <0.47 <0.047 <0.24 
SV-l00@B(SE)-A16 0 .01 4 <0 .0011 <0.0011 <0.0011 <0.056 <0.0011 <0.0011 <0.0011 <0.0056 <0.0011 <0 .0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0,0056 

SV-l01 (Ii! B(SEC)-A16 0,015 <0.0012 <0.0012 <0.0012 <0 .062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.OCl12 <0.0012 <0.012 <0.0012 <0.0062 
SV-l05 @ lBN-A7 0 .13 0 .0042 0.013 <0.0014 <0.073 <0.0014 <0.0014 <0.0014 <0.0073 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.014 <0.0014 <0.0073 
SV-l06 @ 18W·A7 0.45 0.012 0.043 <0.0012 <0.061 <0.0012 <0.0012 <0.OCl12 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.OCl12 <0 .0012 <0.0012 <0.012 <0,0012 <0.0061 
SV-107 @ 18E·A7 1.4 <0.057 0.087 <0.057 <2.8 <0.057 <0.057 <0.057 <0,28 <0.057 <0.057 <0.057 <0.057 <0.057 <0.057 <0.057 <0.57 <0.057 <0.28 
SV·l08@B-A7 0.13 0.0039 0.0088 <0.0013 <0 .066 <0.0013 <0.0013 <0 .0013 <0.0066 <0.0013 <0.0013 <0_0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0066 
SV-l09@ B-Al0 0.59 0.024 0.05 <0.0013 <0 .064 <0.0013 <0.0013 <0.0013 <0.0064 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0064 

SV-l10 (Ii! 22N-Al0 0.43 0.02 0.047 <0.0013 <0.064 <0.0013 <0.0013 <0.0013 <0.0064 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0 .013 <0.0013 <0.0064 
SV-ll1@22W-A10 0.OB8 0.0034 0.0093 <0.0012 <0.059 <0.0012 <0.0012 <0.0012 <0.0059 <0 .0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0 .0059 

SV-112@ 185-Al0 0.037 0.0013 0.0034 <0.0011 <0.057 <0.0011 <0.0011 <0.0011 <0.0057 <0.0011 <0.0011 <0 .0011 <0.0011 <0.0011 <0.0011 <0.0011 <0 .011 <0.0011 <0.0057 

SV·113@22S-A10 0 .054 0.0023 0.0084 <0.0014 0.083 <0.0014 <0.0014 <0.0014 <0.0068 <0.0014 <0.0014 <0.0014 0.013 <0.0014 <0.0014 <0.0014 <0.014 <0.0014 <0.0066 

SV-114@22E-Al0 0.49 <0.06 <0.06 <0.06 <3 .0 <0.06 <0.06 <0.06 <0.3 <0.06 <0.06 <0,06 <0 .06 <0.06 <0 .06 <0.06 <0.6 <0.06 <0.3 

SV-115 @l13NW-A16 0.83 0.012 0.0061 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.001 2 <0 .0012 <0.0012 <0.0012 <0 .012 <0.0012 <0.0061 

SV-116@ l6SE-A16 0.011 0.01 0.69 0 .007 0.062 0.055 <0_0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <:0.012 <0.0012 <0.0062 

SV-117@16S-A16 0.0057 0.0058 0.026 <0.0012 <0.062 0.0015 <0.0012 <0,0012 <0 .0062 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 

SV-l 18@ l6W-A16 0.0062 0.023 0.2 0.0049 <0.063 0.0093 <0.0013 <0.0013 <0.0063 <0.0013 <0.0013 <0.0013 <0.0013 <0 .0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0063 

SV-119@ 16SN-A16 0.36 0.0096 0.022 <0.0012 <0.058 <0.0012 <0.0012 <0.0012 <0.0058 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 

SV-120(ill B(SW}-A16 0.14 0.0079 0.046 <0.0012 <0.058 <0.0012 <0 .0012 <0.0012 <0.0058 <0.0;l12 <0 .0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0056 

SV-121 @22E-A7 0.18 0.0062 0.019 <0.0013 <0.066 <0.0013 <0.0013 <0.0013 <0.0066 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0066 

SV-122 (ill B(N)-A9 0.D19 <0.0012 <0'.0012 <0.0012 <0.062 <0.0012 <0.0012 <0.00.12 <0.0062 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 

SV-123. @B(S)-A9 0.46 0.0063 0.019 <0.0013 <0.063 <0.0013 <0.0013 <0.ClO13 <0.0063 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0063 

SV-124@13N·A1S" 2.2 <0.053 <0.053 <0.053 <2.7 <0.053 <0.053 <0.053 <0.27 <0.053 <0.053 <0.053 <0,053 <0.053 <0.05.3 <0.053 <0.53 <0.053 <0.27 

SV-125@13N-A16 0.0097 "0.0011 <0.0011 <0.0011 <0.056 <0.0011 <0.0011 <0.0011 <0.0056 <0.0011 <0 .0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0056 

SV-126@ B(N)-A16 0.12 0.0026 0.0043 <0.0011 <0.055 <0.001' <0.0011 <0.0011 <0.0055 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0055 

SV-127 @ 13NW-A1'6 0.23 0.0044 0.0035 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 

SV-128 @B(NE)-A16 0.013 <0.0011 <0.0011 <0.0011 <0.056 <0.0011 <0.0011 <0.0011 0.013 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0056 

SV-129@ 16W·A8 0.052 <0.0012 0.0026 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 

SV-130@16W·A9 0.16 0.0026 <0.0013 <0.0013 <0.066 <0.0013 <0.0013 <0.0013 <0.0066 <0.0013 <0 .0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0 .0013 <0.0066 

SV-131 @ 16W-A16 0.17 0.0064 0.0095 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0 .0012 <0.0012 <0 .OCl12 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 

SV·132 (Ii! 8W·AB" 1.2 0.097 0.14 <0.0013 0.15 "0.0013 <0.0013 <0.0013 <0.0065 <0.0013 <0;0013 <0.0013 <0 .0013 0.01 <0.0013 <0.0013 0.014 <0.0013 <0.0065 

SV-133@ 8W-A9 0.014 <0_0012 <0.0012 <0.0012 <0.06 <0.0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.006 

tmiller
Typewritten Text
Table 8 - Oct. 2015 CSR

tmiller
Typewritten Text

tmiller
Typewritten Text

tmiller
Typewritten Text

tmiller
Typewritten Text

tmiller
Typewritten Text

tmiller
Typewritten Text



TABLE 8: MARION SPLIT VERIFICATION SAMPLE TEST RESULTS 

1.1.2-
VeriflCalion Sample 

PCE TCE cis-l .2- trans-l .2-
Acetone VC Trichloro-

IP8 
Naphtha- 1.2.4- 1,2,3- 1,3.5-

l,l-DCE P-18T CB 
1,1.1.2-

MEK EB 
Chiaro-

Descriplion DCE DCE 1.2,2- lene TMB TM8 TMB TCA form 
lrinuoro 

SV-134@8W-A1G 0 .063 0.0025 0.0028 <0.0012 <0.063 <0.0012 <0.0012 <0.0012 <0.0063 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0.0012 <0.0063 
SV-135 @ 8E-A8 0.069 <0.0013 0.0018 <0.0013 <0.063 <0.0013 <0.0013 <0.0013 <0.0063 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0063 
SV-136 @l SE-89 0.037 0.0032 <0.0013 <0.0013 <0.066 <0.0013 <0.0013 <0 .Oa13 <0.0066 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0066 

SV-137 @8E-A16 0.031 <0.0013 0.0025 <0.0013 <0.066 <0.0013 <0.0013 <0.0013 <0.0066 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0 .0013 <0.0013 <0.013 <0.0013 <0.0066 
SV-138 @l 5N-A2 23 <0.23 <0.23 <0.23 <12 <0.23 <0.23 <0.23 <1 .2 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <2.3 <0.23 <1 ,2 
SV-139@8N-A2 0.93 <0.oa13 0.0021 <0.0013 0.11 <0.0013 <0.0013 <0.0013 <0.0065 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0,013 <0.0013 <0.0065 
SV-140 @ 13N·A2 14 <0.056 <0.056 <0.056 <2.8 <0.056 <0.056 <0.056 <0.28 <0 .056 <0.056 <0.056' <0.056 <0.056 <0.056 <0.056 <0.56 <0.056 <0.28 
SV-1 41 @ SW-A2 2.3 0.016 0.034 <0.001l <0.059 <O.OOll <0.0012 <0.0012 <0.0059 <0.0012 <0.0012 <0,0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0059 
SV-142. @ 8W-A2 24 .0.2 0.97 <0.054 <2.7 <0.054 <0.054 <0.054 <0.27 <0.054 <0.054 <0.054 <0.054 <0.054 <0.054 <0.054 <0 .54 <0.054 <0.27 

SV-143 @ 13W-A2 0.37 0.0026 0.014 <0 .0012 <0 .058 <O.OOll <0.0012 <0.0012 <0.0058 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 
SV-144 @5S-A2 0.8 0.043 0.12 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.012 <0.0061 
SV-145 @ 8S-A2 2.3 0.082 0.13 <0.0012 0.16 <0.0012 0:00.0012 <0.0012 <0.0063 <0.0012 <0.0012 <0.0012 <,0.0012 <0.0012 0.0013 0.0022 0.017 <O.OOll <0.0063 

SV-146 @l13S-A2 0.86 0.0087 0.054 <0.0012 0.074 <0.0012 <0.0012 <0.0012 <0.0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0059 
SV-147 @ 5E-A2 <0.0012 0.D76 0.0014 <O.OOll <0.06 <0,0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <O.OOS. 
SV-148@8E-A2 0.12 <0.0013 0.0031 <0.0013 <0.065 <0.0013 <0.0013 <0.0013 <0.0065 <0,0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0,0013 <0.013 <0 .0013 <0.0065 
SV-149 @ 13E-A2 0.12 <0.0011 0.002 <0.0011 <0.056 <0.0011 <0,0011 <0.0011 <0.0056 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0055 

SV-150@ 15B(W)·A2 5.1 0.015 0.011 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 0.0015 <0.0012 <0.0012 <0.0012 0.0013 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 
SV-151 @ 158(E)-A2 0.4 0.002.3 0.0086 <0.0011 <0.057 <0.0011 <0.0011 <0.0011 <0.0057 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0 .0011 <0.0057 

SV-152@5N-A14 0.22 <0.0014 0.0033 <0.0014 <0.069 <0.0014 <0.0014 <0.0014 <0.0069 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.014 <0 .0014· <0.0069 
SV-153@lSN-A14 0.72 0.0026 0.012 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0061 

SV-l54@ 13N-A14 0.51 0.01 0.037 <0.0015 <0.074 <0.0015 <0,0015 <,0.0.015 <0.0074 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.015 <0 .0015 <0.0074 
SV-155@l5W-A2 0 .55 0.008 0.045 <0.0012 <().06 <0.0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0,0012 <0.0012 <0.012 <0 .0012 <0 .005 
SV-156 @8W·AZ 5.2 0.055 0.66 <0.0012 <0.063 <0.0012 <0.0012 <0.0012 <0.0053 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0,00.12 <0.0012 <0.012 <0.0012 <0.0063 

SV-157 @l13W-A2 0.61 0.007 0.065 <0.0012 <0.059 <0.0012 <0.0012 <,0.0012 <0.0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0 .0012 <0.0059 
SV-158 @ 6S·A2 2.8 0.035 0.096 <0.0012 <0.06 <0 .0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 0:00.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0.0012 <0.005 
SV-159@lSS·A2 0.14 0.0026 0.019 <0.0011 <0.057 <0.0011 <0.0011 <0.0011 <0.0057 <0 .0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0057 
SV-160@ 13S-A2 0.32 0.0037 0.022 <0,0013 <0.064 <0.0013 <0.0013 <0.0013 <0.0064 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0064 
SV-161 @l5E-A2 0.16 0.0026 0.0056 <0.0012 <0.06 <0.0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 ,0012 <0.0012 <0.012 <0.0'012 <0.006 

SV-162@ 16B(NI-AZ 1.5 0.015 0.048 <O.OOll <0.06 <0.0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.006 
SV-163lii! 16B{SI,A2 2.4 0.024 0.11 <0.0013 <0.064 <0.0013 <0.0013 <0 .0013 <0.0064 <0.0.013 <0.0013 <0.0013 <0.0013 <0.0013 <0 ,0013 <0.0013 <0.013 <0.0013 <0.0064 

SV-164 @ 5N-A4 0.076 0.0014 0.0077 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0,0012 <0,0012 <0.012 <0.0012 <0.0062 
SV-165 @ 8N-A4 0.11 <0.0012 0.0082 <0.0012 <0.058 <0.0012 0.0034 <0.0012 <0.0058 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0058 

SV-166 @ 13N-A4 0.072 <0.0012 0.0055 <0.0012 <0.06 <0.0012 0.0024 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 -<0.012 <0.0012 <0.006 
SV-167 @l5W-A4 0.43 0.0035 0.0047 <0,0013 <0.064 <0 .0013 <0.0013 <0.0013 <0.0064 <0.0013 <0.0013 <0.0013 <0 .0013 -<0.0013 <0.0013 <0.0013 <0.01.3 <0 .0013 <0.0064 
SV-168 @ SW-A4 0.54 0.0076 0.032 <0.0013 <0.064 <0.0013 0.0017 <0.0013 <0.0064 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0064 

SV-169 @l13W·A4 0 .065 0.0018 0.023 <0.0012 <0.06 <0.0012 <0.0012 <0 .0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.006 
SV-170@5S·A4 0.035 0.0033 0.0035 <0.0013 <0.066 -<0 .0013 0.0019 <0.0013 <0.0066 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0 ,0013 <0.0066 
SV-171 @lSS-A4 0.016 <0.0011 0.0044 <0.0011 <0.054 <0.0011 0.0012 -<0.0011 <0.0054 <0.0011 <0.0011 <0.0011 <0.pOl1 <0.0011 <0,0011 <0.0011 <0.011 <0 .0011 <0.0054 

SV-l72@ 13S-A4 0.3 0.0044 0.014 <0,0011 <0.056 <0.0011 0.0012 <0 .0011 <0.0056 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 -<0,0011 <0.0011 <0.011 <0,0011 <0.0056 
SV-173@ 168(N)-A4 0.08 0.0014 0.012 <0,0012 <0.059 <0.0012 <0.0012 <0.0012 <0.0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0059 
SV-174 @ 168(S)-A4 0.11 0.0018 0.017 <0 .0015 <0.077 <0.0015 0.0026 <0.0015 <0.0077 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.015 <0.0015 <0.0077 
SV-175 @ 18B(N)-A2 <0.0056 <0.0056 <0.0056 <0.0056 <0,28 -<0.0056 <0.0058 <0.0056 <0.028 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0.0056 <0 .0056 <0.056 <0 .0056 <0.028 
SV-176@188(SrA2 0.013 <0.0062 -<0.0062 <0.0062 <0.31 <0.0062 <0.0062 <0.0062 <0 .031 <0.0062 <0.0062 <0.0062 <0.0062 <0.006.2 <0.0062 <0.0062 <0.06'2 <0 .0062 <0.031 

SV-177 @l SW-A1 1.8 0.D36 0.1 <0.0012 -<0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.0062 
SV-178@ 11W-A1 0.09 0.0016 0.0095 <0,0011 <0 .055 <0.0011 <0.0011 <0.0011 <0.0055 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0 .0011 <0.0055 
SV-179lii! SS-A1 1.8 0 .035 0.027 <0 .0012 0 .089 <0.0012 <0.0012 <0 .0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.0062 
SV-180 @ llS-A1 0.023 <0.0012 <0.0012 <0.0012 <0.061 <0.0012 <0.0012 <0,0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0061 
SV-181 @ SE-Al 0.35 0.00S1 0.016 <0,0012 <0.059 <0.0012 <0.0012 <0.0012 <0.0059 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.0059 
SV-1B2@ l1E-Al 0.1 3 0.0025 0.0094 <0 .0011 <0.057 <0.0011 <0.0011 <0.0011 <0.0057 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.011 <0.0011 <0.0057 

SV-183 @ 14B(N)-A 1 0.12 0.0024 0.015 <0.0012 <0.062 <0.Op12 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0 .0012 <0.0062 
SV-1B4 @ 148(SrAl 0.26 0.0018 0.0074 <0.0012 <0.059 <0.0012 <0.0012 <0.0012 -<0.0059 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0059 

SV-185@SS-Al 0.095 <0.0074 <0.0074 <0.0074 <0 .37 <0.0074 0.025 <0.0074 <0.0.37 <0.0074 <0.0074 <0.0074 <0.0074 <0.0074 <0 .0074 <0.0074 <0.074 <0.0074 <0.037 
SV-186@l5S·A1 0.72 0 .012 0.0079 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 

SV·187@5S-A1 1.5 0 .022 0.012 <0.0012 <0.06 <0.0012 <0.0012 <0 .0'012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.00'6 
SV-188@5S-Al 0.059 0.0013 0 .0014 <0.0012 <0.062 <0,0012 <0.0012 <0 .0012 <0.0062 <0 .0012 <0.0012 <0,0012 <0.0012 <0.0012 <0,0012 <0.0012 <0.012 <0.0012 <0.0062 

SV-1B9 @ 5S-Al 0 .072 0.0017 <0.0013 <0.0013 <0.063 <0 .0013 <0.0013 <0 .0013 '<0.0063 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 -<0.0013 <0.0063 
SV-191 @5S-A6 0.0029 0.0079 <0.0013 <0.0013 <0.065 <0 .0013 <0.0013 <0 .0013 <0.0065 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0 .0013 <0.0013 <0.013 <0.0013 <0.0065 

SV-192@10S-As 2.9 0.064 0042 <0.0013 <0.063 <0.0013 <0.0013 <0.0013 <0.0063 <0.0013 <0.0013 <0 .0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.013 <0.0013 <0.0063 
SV-193lii! 5E-A6 0.015 0.0044 <0.0012 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0.0012 <0.0061 

SV-194 @ 10E-A6 0.7 0'()18 0.061 <0.0015 <0.074 <0.0015 <0.0015 <0 .0015 <0.0074 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.015 <0.0015 <0.0074 
SV-195lii! 5S-A.6 0.079 0.057 0.029 <0.0014 <0.071 <0.0014 <0,0014 0 .0026 0.058 0.04 0.021 0.025 <0.0014 0.0079 <0 .0014 <0.0014 <0.014 0.0016 <0.0071 

SV-196@ 10S-AG 0.87 0.019 0.06 <0.0012 0 .1 <0.0012 <0.0012 <0 .0012 <0.0059 <0.0012 <0.0012 <0,0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.012 <0.0012 <0.0059 
SV-197 @ 5E-A6 0.B9 0.38 0.099 0.0026 <0.062 <0 .0012 <0.0012 <0.0012 0.019 0.0022 0.0028 <0.0012 0.0023 0.0013 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 

SV-198@ 10E-A6 6.9 0.098 0.52 0.0022 <0.082 <0.0016 <0.0016 <0.0016 <0.0082 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.016 <0.0016 <0.0082 
SV·199@12B-A6 2 0 .12 0.22 0.0045 <0.072 <0 .0014 <0.0014 <0.0014 <0.0072 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.0014 <0.014 <0.0014 0.011 
SV-200 @j128·AG 0.11 0.002 0.Q1 <0.0011 <0.053 <0.0011 <0.0011 <0 .0011 <0.0053 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0,011 <0.0011 <0.0053 
SV·201 @ 148-AG 0.77 0.023 0.14 <0.0012 <0.062 <0.0012 <0.0012 <0 .0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.001 2 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 
SV-202 @ 12S-AS 0.043 <0.0012 0.0019 <0.0012 <0.061 <0.0012 0.0048 <0.0012 <0.0061 <0.0012 <0.0012 -<0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .012 <0.0012 <0.0061 
SV·203@ 12E-A6 0.24 0.0041 0.015 <0.0012 <0.059 <0.0012 0.0035 <0.0012 <0.0059 <0.0012 <0.0012 <0,0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0 .0059 

SV·204@l20W·A.6A 1.5 0.071 0.12 <0.0013 0.069 <0.0013 <0.0013 <0.0013 <0.0066 <0.0013 <0.0013 <0,0013 <0.0013 <0.0013 <0 .0013 <0.0013 <0.013 <0.0013 <0.0066 
SV-205 @ 20E-A6A 0.14 0.0021 0.01 <0.0012 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.012 <0.0012 <0.0062 
SV-206@l218-A6A 150 0.29 0.096 <0.062 3.8 <0.062 <0.062 <0.052 <0.31 <0.062 <0.062 <0.062 <0.062 <0.062 <0.062 <0.062 1.5 <0.062 <0.31 
SV·207@22N-AGA 1.3 0.021 0.062 <0.0013 <0.063 <0.0013 <0.0013 <0.0013 <0.0063 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0.0013 <0,013 <0.0013 <0 .0063 

SV-208 @ 22SE-AGA 0.22 0.0023 0.0083 <0.0012 <0.061 <0.0012 <0.0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0,012 <0.0012 <0.0061 
SV-209 @ 22SW-AGA 0.48 0.0066 0.02 <0.0015 <0.075 <0.0015 <0.0015 <0.0015 <0.0075 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.0015 <0.015 <0.0015 <0.0075 
SV-210 tal 31N-AGA 0.0017 <0.0011 <0.0011 <0.0011 <0.055 <0.0011 <0.0011 <0.0011 <0.0055 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0 .011 <0.0011 <0 .0055 

SV-211 @ 31 SE-AGA 0.27 0.0035 0.01 <0.0012 <0.06 <0.0012 <0.0012 <0.0012 <0.006 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.0012 <0.0012 <0.012 <O.OOll <0.006 
SV-212 @ 31SW-AGA 0.56 0.0092 0.017 -<0.001 2 <0.062 <0.0012 <0.0012 <0.0012 <0.0062 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0 .0012 <0.012 <0,0012 <0 .0062 

SV-213 @ 22N-A6A 0.14 0.0035 0.038 <0.0012 <0.061 <0.0012 <0,0012 <0.0012 <0.0061 <0.0012 <0.0012 <0.0012 <0,0012 <0.0012 <0.0012 <0 ,0012 <0 .012 <0.0012 <0,0061 
NOTES 

PCE is tetrachloroethene VC is vinyl chloride 
TCE is trichloroethene IPB Is isopropyl· benzene 
CIS-l,2-DCE is cis·l .2-trichloroethene 1.2A-TMB is l,2,4-trimelhylbenzene 
TRANS-l.2·DCE is trans-1,2-trichloroethene 1.2,3-TMB is 1.2,3-trimelhylbenzene 
1.1 .1.2-TCA is l,l .1.2·trichloroethane 1,2,5-TMB is 1.2,5-1rimethylbenzene 
MEK is methyl ethyl kelone, or 2-bulanone C8 Is chlorobenzene 
P-IBT is p-lsobulyt toluene EB is ethylbenzene 
Data results provided in milligrams per kilogram (mg/kg) PCE Iype 4 risk reduction sland.ard (RRS) for PCE was approved a\1 .18 mgfkg 
Spl~ samples taken by Marion Environmenlallnc (MEl) Bold PCE concentrations exceed the approved Type 4 RRS 

tmiller
Typewritten Text
Table 8 - Oct. 2015 CSR
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8.0E+03 5.4E+00 NR NR 8.0E+01 5.0E+00 7.0E+01 1.0E+02 NR 7.0E+01 2.1E+02 3.0E+03 2.0E+03 NR NR 1.1E+01 1.0E+03 5.0E+00 NR NR NR 2.0E+00 1.0E+04

4.6E+04 8.7E+00 NR NR 3.4E+00 2.9E+00 3.6E+01 1.9E+02 NR 2.9E+01 1.0E+00 1.2E+04 4.2E+03 NR NR 1.4E+01 5.2E+03 5.2E+00 NR NR NR 3.3E+00 1.0E+04

MW-1 4/21/2005 UC BDL <5 BDL BDL 18.8 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL 55.4 BDL <5 BDL BDL BDL NA NA
6/21/2005 UC BDL <5 BDL BDL <5 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL 1100 BDL 12 BDL BDL BDL NA NA
4/20/2006 UC BDL <5 BDL BDL <5 BDL 10 BDL BDL BDL BDL <50 BDL <5 BDL 1100 BDL 17 BDL BDL BDL NA NA
11/1/2006 UC BDL <5 BDL BDL <5 BDL 56 BDL BDL BDL BDL <50 BDL <5 BDL 190 BDL 7.3 BDL BDL BDL NA NA
12/15/2008 Destroyed during 2007-2008 soil excavation project.

MW-2 4/21/2005 UC BDL <5 BDL BDL 16.3 BDL 14.5 BDL BDL BDL BDL <50 BDL <5 BDL 580 BDL 33.8 BDL BDL BDL NA NA
6/21/2005 UC BDL <5 BDL BDL <5 BDL 51 BDL BDL BDL BDL <50 BDL <5 BDL 2,200 BDL 170 BDL BDL BDL NA NA
4/20/2006 UC BDL <5 BDL BDL 7.2 BDL 84 BDL BDL BDL BDL <50 BDL <5 BDL 3,600 BDL 200 BDL BDL BDL NA NA
11/1/2006 UC BDL <5 BDL BDL 8.6 BDL 67 BDL BDL BDL BDL <50 BDL <5 BDL 1,900 BDL 170 BDL BDL BDL NA NA
12/15/2008 MEI <500 <10 <10 <10 <50 <10 78 <10 <10 <10 <10 <500 <100 <100 <10 1,900 <10 120 <10 <10 <10 <10 <30
12/15/2008 UC <50 <5 NA NA 8.7 <5 81 <5 NA <5 <5 <50 <10 <5 NA 2,400 <5 180 NA NA NA <10 <2
5/22/2009 MEI <1200 <25 <25 <25 <120 <25 68 <25 <25 <25 <25 <250 <250 <25 <25 2,900 <120 160 <25 <25 <25 <25 <75
11/11/2009 MEI <2500 <50 <50 <50 <250 <50 61 <50 <50 <50 <50 <500 <50 <50 <50 1,900 <250 120 <50 <50 <50 <50 <150

(Dup.) 11/11/2009 MEI <250 <5 <5 <5 <25 <5 72 <5 <5 <5 <5 <50 <50 <5 <5 2,000 <25 160 <5 <5 <5 <5 <15
3/12/2015 MEI <50 <1 <1 <1 5.6 <1 65 <1 <1 <1 <1 <10 <10 1.0 <1 740 <5 70 <1 <1 <1 <1 <3

(Dup.) 3/12/2015 MEI <50 <1 <1 <1 6.1 <1 68 <1 <1 <1 <1 <10 <10 <1 <1 810 <5 73 <1 <1 <1 <1 <3
MW-3 4/21/2005 UC BDL <5 BDL BDL 8.3 BDL 5.4 BDL BDL BDL BDL <50 BDL <5 BDL 87.1 BDL 6.6 BDL BDL BDL NA NA

6/21/2005 UC BDL <5 BDL BDL <5 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL 8.5 BDL <5 BDL BDL BDL NA NA
11/1/2006 UC BDL <5 BDL BDL 13 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL 73 BDL <5 BDL BDL BDL NA NA
12/15/2008 MEI BDL <5 BDL BDL 9.6 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL 73 BDL <5 BDL BDL BDL NA NA
12/15/2008 UC BDL <5 BDL BDL <5 BDL 9.4 BDL BDL BDL BDL <50 BDL 48 BDL 160 BDL 10 BDL BDL BDL NA NA
5/22/2009 MEI <50 <1 <1 <1 6.5 <1 14 <1 1.0 <1 <1 <10 <10 28 <1 78 <5 11 <1 <1 <1 <1 <3
11/10/2009 MEI <50 <1 <1 <1 <5 <1 12 <1 <1 <1 <1 <10 <10 2.0 <1 47 <5 7.2 <1 <1 <1 <1 <3.0
3/11/2015 MEI <50 <1 <1 <1 10 <1 5.1 <1 <1 <1 <1 <10 <10 1.0 <1 33 <5 2.5 <1 <1 <1 <1 <3

NOTES:
(1) 05-2009 to 2015 samples collected by Marion Environmental Inc. personnel. 07-2008 & 12-2008 samples split between MEI & UC. 2005-2006 samples collected by others. 
(2) Analytical results presented in micrograms per liter (µg/L); equivalent to parts per billion ("ppb") units.

(3) Compounds listed in this table were detected in at least one monitor well. Other compounds not listed were "Below Detection Limits" or "BDL."  "NA" means "not analyzed" & indicates sample not analyzed for listed analyte.
(4) The "less than" symbol (<) indicates that the compound was not detected above the given numerical Method Detection Limit (MDL). "BDL" means "Below Detection Limits" and indicates that the compound was not detected and the MDL is unknown.
(5) Wells MW-1, MW-10, MW-11 & MW-12 destroyed during 2007-2008 soil excavation project conducted by others.

Groundwater Residential RRS - 
Types 1/2

Groundwater Commercial RRS - 
Types 3/4

TABLE 9
Fountain Oaks Shopping Center

Groundwater Analytical Results - VOCs Detected - All Sampling Events, 2005-2015
(All concentration units in micrograms per liter (µg/L))
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8.0E+03 5.4E+00 NR NR 8.0E+01 5.0E+00 7.0E+01 1.0E+02 NR 7.0E+01 2.1E+02 3.0E+03 2.0E+03 NR NR 1.1E+01 1.0E+03 5.0E+00 NR NR NR 2.0E+00 1.0E+04

4.6E+04 8.7E+00 NR NR 3.4E+00 2.9E+00 3.6E+01 1.9E+02 NR 2.9E+01 1.0E+00 1.2E+04 4.2E+03 NR NR 1.4E+01 5.2E+03 5.2E+00 NR NR NR 3.3E+00 1.0E+04

Groundwater Residential RRS - 
Types 1/2

Groundwater Commercial RRS - 
Types 3/4

TABLE 9
Fountain Oaks Shopping Center

Groundwater Analytical Results - VOCs Detected - All Sampling Events, 2005-2015
(All concentration units in micrograms per liter (µg/L))

MW-4 4/21/2005 UC BDL <5 BDL BDL 21 BDL <5 BDL ND BDL BDL <50 BDL <5 BDL 19.2 BDL <5 BDL BDL BDL NA NA
6/21/2005 UC BDL 6 BDL BDL <5 BDL 55 BDL ND BDL BDL <50 BDL <5 BDL 1200 BDL 78 BDL BDL BDL NA NA
4/20/2006 UC BDL <5 BDL BDL <5 BDL 40 BDL ND BDL BDL <50 BDL <5 BDL 1000 BDL 63 BDL BDL BDL NA NA
11/1/2006 UC BDL <5 BDL BDL <5 BDL 110 BDL ND BDL BDL <50 BDL <5 BDL 170 BDL 48 BDL BDL BDL NA NA
12/15/2008 MEI <500 <10 <10 <10 <50 <10 180 <10 <10 <10 <10 <100 <10 <10 <10 250 <10 260 <10 <10 <10 <10 <30
12/15/2008 UC BDL <5 BDL BDL <5 BDL 200 BDL ND BDL BDL <50 BDL <5 BDL 550 BDL 360 BDL BDL BDL NA NA
5/22/2009 MEI <100 <2 <2 <2 <10 <2 140 <2 <2 <2 <2 <20 <20 <2 <2 490 <10 260 <2 <2 <2 <2 <6
11/11/2009 MEI <500 <10 <10 <10 <50 <10 99 <10 <10 <10 <10 <100 <100 <10 <10 290 <50 220 <10 <10 <10 <10 <30
3/12/2015 MEI <50 <1 <1 <1 <5 <1 210 1.2 <1 <1 <1 <10 <1 <1 <1 <10 <5 120 <1 <1 <1 <1 <3

MW-5 6/21/2005 UC BDL 11 BDL BDL <5 BDL 9 BDL BDL BDL BDL <50 BDL <5 BDL 1900 BDL 16 BDL BDL BDL NA NA
4/20/2006 UC BDL 31 BDL BDL 5.7 BDL 8.4 BDL BDL BDL BDL <50 BDL <5 BDL 1500 BDL 13 BDL BDL BDL NA NA
11/1/2006 UC BDL 14 BDL BDL 8.4 BDL 5.6 BDL BDL BDL BDL <50 BDL <5 BDL 850 BDL 8.5 BDL BDL BDL NA NA
12/15/2008 MEI <50 160 <1 <1 9.4 <1 11 <1 2.7 <1 <1 <50 <10 <5 <1 330 <1 14 <1 2.2 <1 1.1 22
12/15/2008 UC BDL 150 BDL BDL 5.6 BDL 9.1 BDL BDL BDL BDL <50 BDL <5 BDL 370 BDL 11 BDL BDL BDL <2 ND
5/20/2009 MEI <50 190 1.8 1.7 <5 <1 36 <1 <1 <1 5.8 <10 <10 <1 <1 480 7.1 19 1.2 3.1 <1 2.3 22

(Dup.) 5/20/2009 MEI <50 190 1.6 1.6 <5 <1 38 <1 <1 <1 5.6 <10 <10 <1 <1 510 6.1 19 1.1 2.8 <1 2.1 20
3/12/2015 MEI <50 1.5 <1 <1 <5 <1 26 <1 <1 <1 <1 <10 <10 <1 <1 170 <5 5.2 <1 <1 <1 1.9 <3

MW-6 6/21/2005 UC BDL <5 BDL BDL <5 BDL 26 BDL BDL BDL BDL <50 BDL 160 BDL 51 BDL 11 BDL BDL BDL NA NA
12/15/2008 MEI <50 19 <1 <1 <5 <1 21 <1 10 <1 <1 <50 <10 360 <1 24 <5 13 <1 <1 <1 2.8 <3
12/15/2008 UC BDL 17 BDL BDL <5 BDL 19 BDL BDL BDL BDL <50 BDL 570 BDL 25 BDL 13 BDL BDL BDL NA NA
5/21/2009 MEI <250 <5 <5 <5 <25 <5 11 <5 <5 <5 <5 <50 <50 140 <5 22 <25 11 <5 <5 <5 <5 <15
3/10/2015 MEI <50 <1 <1 <1 <5 <1 26 <1 1.7 <1 <1 <10 <10 45 <1 3.9 <5 5.5 <1 <1 <1 <1 <3

MW-7 6/21/2005 UC BDL <5 BDL BDL <5 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL <5 BDL <5 BDL BDL BDL NA NA
12/15/2008 MEI <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <1 <1 <1 <1 <1 <1 <3
12/15/2008 UC BDL <5 BDL BDL <5 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL <5 BDL <5 BDL BDL BDL <2 ND
5/20/2009 MEI <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3
3/10/2015 MEI <50 <1 <1 <1 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

NOTES:
(1) 05-2009 to 2015 samples collected by Marion Environmental Inc. personnel. 07-2008 & 12-2008 samples split between MEI & UC. 2005-2006 samples collected by others. 
(2) Analytical results presented in micrograms per liter (µg/L); equivalent to parts per billion ("ppb") units.
(3) Compounds listed in this table were detected in at least one monitor well. Other compounds not listed were "Below Detection Limits" or "BDL."  "NA" means "not analyzed" & indicates sample not analyzed for listed analyte.
(4) The "less than" symbol (<) indicates that the compound was not detected above the given numerical Method Detection Limit (MDL). "BDL" means "Below Detection Limits" and indicates that the compound was not detected and the MDL is unknown.
(5) Wells MW-1, MW-10, MW-11 & MW-12 destroyed during 2007-2008 soil excavation project conducted by others.
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8.0E+03 5.4E+00 NR NR 8.0E+01 5.0E+00 7.0E+01 1.0E+02 NR 7.0E+01 2.1E+02 3.0E+03 2.0E+03 NR NR 1.1E+01 1.0E+03 5.0E+00 NR NR NR 2.0E+00 1.0E+04

4.6E+04 8.7E+00 NR NR 3.4E+00 2.9E+00 3.6E+01 1.9E+02 NR 2.9E+01 1.0E+00 1.2E+04 4.2E+03 NR NR 1.4E+01 5.2E+03 5.2E+00 NR NR NR 3.3E+00 1.0E+04

Groundwater Residential RRS - 
Types 1/2

Groundwater Commercial RRS - 
Types 3/4

TABLE 9
Fountain Oaks Shopping Center

Groundwater Analytical Results - VOCs Detected - All Sampling Events, 2005-2015
(All concentration units in micrograms per liter (µg/L))

MW-8 11/15/2006 UC BDL <5 BDL BDL 21 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL 11 BDL <5 BDL BDL BDL NA NA
12/15/2008 MEI <50 <1 <1 <1 11 <1 6.0 <1 <1 <1 <1 <50 <1 <5 <1 8.9 <1 3.7 <1 <1 <1 <1 <3
12/15/2008 UC BDL <5 BDL BDL 11 BDL <5 BDL BDL BDL BDL <50 BDL <5 BDL 8.4 BDL <5 BDL BDL BDL <2 ND
5/20/2009 MEI <50 <5 <1 <1 9.6 <1 22 <1 <1 <1 <1 <10 <10 <5 <1 12 <5 2.7 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <1 11 <1 2.5 <1 <1 <1 <1 <50 <10 <1 <1 14 <5 <1 <1 <1 <1 <1 <3

MW-9 11/21/2006 UC BDL <5 BDL BDL 8.5 BDL 36 BDL BDL BDL BDL <50 BDL <5 BDL 3500 BDL 120 BDL BDL BDL NA NA
12/15/2008 MEI <1000 <20 <20 <20 <100 <20 370 <20 <20 <20 <20 <200 <200 <20 <20 3400 <10 250 <20 <20 <20 <20 <60
5/22/2009 MEI <1200 <25 <25 <25 <120 <25 120 <25 <25 <25 <25 <250 <250 <25 <25 1600 <120 110 <25 <25 <25 <25 <75

(Dup.) 5/22/2009 MEI <500 <10 <10 <10 <50 <10 110 <10 <10 <10 <10 <100 <10 <10 <10 1400 <50 99 <10 <10 <10 <10 <30
11/11/2009 MEI <100 <2 <2 <2 <10 <2 10 <2 <2 <2 <2 <20 <20 <2 <2 100 <10 7.8 <2 <2 <2 <2 <6
3/12/2015 MEI <50 <1 <1 <1 14 <1 1.9 <1 <1 <1 <1 <10 <10 <1 <1 18 <5 1.1 <1 <1 <1 <1 <3

MW-10 11/21/2006 UC BDL <5 BDL BDL 17 BDL 190 BDL BDL BDL BDL <50 BDL <5 BDL 11000 BDL 210 BDL BDL BDL NA NA
Destroyed during 2007-2008 soil excavation project.

MW-11 11/21/2006 UC BDL <5 BDL BDL <5 BDL 8.4 BDL BDL BDL BDL <50 BDL <5 BDL 2200 BDL 18 BDL BDL BDL NA NA
Destroyed during 2007-2008 soil excavation project.

MW-12 11/21/2006 UC BDL <5 BDL BDL <5 BDL <5 BDL ND BDL BDL 98 BDL <5 BDL 1300 BDL 16 BDL BDL BDL NA NA
Destroyed during 2007-2008 soil excavation project.

MW-13D 7/7/2008 MEI 83 <1 <1 <1 <5 <1 <1 <1 <1 <1 <1 10 <10 <1 <1 <1 <1 <1 <1 <1 <1 <1 <3
7/7/2008 UC 160 <5 NA BDL <5 BDL <5 BDL NA <5 BDL BDL BDL <5 NA <5 <5 <5 BDL <5 NA <2 <10

12/15/2008 MEI 110 <1 <1 <1 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <1 <1 <1 <1 <1 <1 <3
12/15/2008 UC 280 <5 NA BDL <5 BDL <5 BDL NA <5 BDL BDL BDL <5 NA <5 <5 <5 BDL <5 NA <2 <10
3/11/2015 MEI 89 <1 <1 <1 <5 <1 <1 <1 <1 <1 <1 11 <10 <1 <1 <1 <1 <1 <1 <1 <1 <1 <3

NOTES:
(1) 05-2009 to 2015 samples collected by Marion Environmental Inc. personnel. 07-2008 & 12-2008 samples split between MEI & UC. 2005-2006 samples collected by others. 
(2) Analytical results presented in micrograms per liter (µg/L); equivalent to parts per billion ("ppb") units.
(3) Compounds listed in this table were detected in at least one monitor well. Other compounds not listed were "Below Detection Limits" or "BDL."  "NA" means "not analyzed" & indicates sample not analyzed for listed analyte.
(4) The "less than" symbol (<) indicates that the compound was not detected above the given numerical Method Detection Limit (MDL). "BDL" means "Below Detection Limits" and indicates that the compound was not detected and the MDL is unknown.
(5) Wells MW-1, MW-10, MW-11 & MW-12 destroyed during 2007-2008 soil excavation project conducted by others.
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Groundwater Residential RRS - 
Types 1/2

Groundwater Commercial RRS - 
Types 3/4

TABLE 9
Fountain Oaks Shopping Center

Groundwater Analytical Results - VOCs Detected - All Sampling Events, 2005-2015
(All concentration units in micrograms per liter (µg/L))

MW-13S 7/7/2008 MEI <50 <1 <1 <1 11 <1 33 <1 <1 <1 <1 <10 <10 3.2 <1 910 <1 28 <1 <1 <1 <1 <3
7/7/2008 UC <50 <5 NA BDL 11 BDL 32 BDL NA <5 BDL BDL BDL <5 NA 1100 <5 30 BDL <5 NA <2 <10

12/15/2008 MEI <50 <1 <1 <1 8.8 <1 25 <1 <1 <1 <1 <10 <10 10 <1 670 <1 26 <1 <1 <1 <1 <3
12/15/2008 UC <50 <5 NA BDL 9.3 BDL 25 BDL NA <5 BDL BDL BDL 13 NA 920 <5 30 BDL <5 NA <2 <10
5/22/2009 MEI <50 <1 <1 <1 <5 <1 15 <1 <1 <1 <1 <10 <10 7.4 <1 350 <5 16 <1 <1 <1 <1 <3
11/10/2009 MEI <250 <5 <5 <5 <25 <5 12 <5 <5 <5 <5 <50 <50 <5 <5 160 <25 9.7 <5 <5 <5 <5 <15
3/10/2015 MEI <50 <1 <1 <1 12 <1 3.0 <1 <1 <1 <1 <10 <10 <1 <1 21 <5 1.8 <1 <1 <1 <1 <3

(Dup.) 3/10/2015 MEI <50 <1 <1 <1 11 <1 3.7 <1 <1 <1 <1 <10 <10 <1 <1 23 <5 2.1 <1 <1 <1 <1 <3
MW-14 7/8/2008 MEI <50 <1 <1 <1 11 <1 4 <1 <1 <1 <1 <10 <10 11 <1 86 <5 4.3 <1 <1 <1 <1 <3

7/8/2008 UC <50 <5 NA BDL 14 BDL <5 BDL NA <5 BDL BDL BDL 17 NA 130 <5 6.4 BDL <5 NA <2 <10
12/15/2008 MEI <50 <1 <1 <1 13 <1 9.4 <1 1.2 <1 <1 <10 <10 34 <1 110 <5 8.9 <1 <1 <1 <1 <3
12/15/2008 UC <50 <5 NA BDL 13 BDL 8.0 BDL NA <5 BDL BDL BDL 42 NA 140 <5 9.6 BDL <5 NA <2 <10
5/21/2009 MEI <50 <1 <1 <1 7.3 <1 15 <1 1 <1 <1 <10 <10 1.7 <1 110 <5 12 <1 <1 <1 <1 <3
11/10/2009 MEI <50 <1 <1 <1 6.2 <1 15 <1 2.6 <1 <1 <10 <10 <10 <1 70 <5 9.2 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <1 9.7 <1 6.0 <1 <1 <1 <1 <10 <10 <1 <1 40 <5 2.8 <1 <1 <1 <1 <3

MW-15 7/7/2008 MEI <50 <1 <1 <1 <5 <1 3.9 <1 1.2 <1 <1 <10 <10 5.8 <1 9.6 <5 4.9 <1 <1 <1 <1 <3
7/7/2008 UC <50 <5 NA BDL <5 BDL <5 BDL NA <5 BDL BDL BDL <5 NA 9.2 <5 <5 BDL <5 NA <2 <10

12/15/2008 MEI <50 <1 <1 <1 <5 <1 5.4 <1 2.2 <1 <1 <10 <10 26 <1 15 <5 7.8 <1 <1 <1 <1 <3
12/15/2008 UC <50 <5 NA BDL <5 BDL 6.9 BDL NA <5 BDL BDL BDL 47 NA 33 <5 9.4 BDL <5 NA <2 <10
5/21/2009 MEI <50 <1 <1 <1 <5 <1 2.2 <1 <1 <1 <1 <10 <10 <1 <1 10 <5 4.0 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <1 <5 <1 22 <1 <1 <1 <1 <10 <10 <1 <1 1.9 <5 3.7 <1 <1 <1 <1 <3

MW-16 7/8/2008 MEI <50 5.6 <1 <1 <5 <1 66 <1 17 <1 <1 <10 <10 760 <1 120 <5 66 <1 <1 <1 6.2 <3
7/8/2008 UC <50 5.3 NA BDL <5 BDL 61 BDL NA <5 BDL BDL BDL 1400 NA 110 <5 61 BDL <5 NA <2 <10

12/15/2008 MEI <50 30 <1 2.3 <5 <1 110 <1 23 <1 2.4 <10 <10 960 <1 150 <5 120 <1 <1 <1 21 <3
12/15/2008 UC <50 25 NA BDL <5 BDL 100 BDL NA <5 BDL BDL BDL 1900 NA 150 <5 110 BDL <5 NA <2 <10
5/21/2009 MEI <500 13 <10 <10 <50 <10 97 <10 17 <10 <10 <100 <100 960 <10 66 <50 160 <10 <10 <10 21 <3
3/11/2015 MEI 54 2.2 <1 <1 <5 <1 100 <1 5.7 <1 <1 <10 <10 340 <1 19 <5 35 <1 <1 <1 11 <3

NOTES:
(1) 05-2009 to 2015 samples collected by Marion Environmental Inc. personnel. 07-2008 & 12-2008 samples split between MEI & UC. 2005-2006 samples collected by others. 
(2) Analytical results presented in micrograms per liter (µg/L); equivalent to parts per billion ("ppb") units.
(3) Compounds listed in this table were detected in at least one monitor well. Other compounds not listed were "Below Detection Limits" or "BDL."  "NA" means "not analyzed" & indicates sample not analyzed for listed analyte.
(4) The "less than" symbol (<) indicates that the compound was not detected above the given numerical Method Detection Limit (MDL). "BDL" means "Below Detection Limits" and indicates that the compound was not detected and the MDL is unknown.
(5) Wells MW-1, MW-10, MW-11 & MW-12 destroyed during 2007-2008 soil excavation project conducted by others.
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Groundwater Residential RRS - 
Types 1/2

Groundwater Commercial RRS - 
Types 3/4

TABLE 9
Fountain Oaks Shopping Center

Groundwater Analytical Results - VOCs Detected - All Sampling Events, 2005-2015
(All concentration units in micrograms per liter (µg/L))

MW-17 7/7/2008 MEI <50 <1 <1 <1 17 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 18 <1 <1 <1 <1 <1 <3
7/7/2008 UC <50 <5 NA BDL 18 BDL <5 BDL NA <5 BDL BDL BDL <5 NA <5 22 <5 BDL <5 NA <2 <10

12/15/2008 MEI <50 <1 <1 <1 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3
12/15/2008 UC <50 <5 NA BDL <5 BDL <5 BDL NA <5 BDL BDL BDL <5 NA <5 <5 <5 BDL <5 NA <2 <10
3/11/2015 MEI <50 <1 <1 <1 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

MW-18 7/7/2008 MEI 50 <1 <1 <1 <5 <1 5.2 <1 <1 <1 <1 <10 <10 <1 <1 1500 <5 9.8 <1 <1 <1 <1 <3
7/7/2008 UC 100 <5 NA BDL <5 BDL 5.6 BDL NA <5 BDL BDL BDL <5 NA 1300 <5 12 BDL <5 NA <2 <10

12/15/2008 MEI <500 <10 <10 <10 <50 <10 10 <10 <10 <10 <10 <100 <100 <10 <10 1000 <50 12 <10 <10 <10 <10 <30
(Dup.) 12/15/2008 MEI <50 <1 <1 <1 <5 <1 6.0 <1 <1 <1 <1 <10 <10 <1 <1 910 <50 14 <1 <1 <1 <1 <3

12/15/2008 UC <50 <5 NA BDL <5 BDL <5 BDL NA <5 BDL BDL BDL <5 NA 1100 <5 15 BDL <5 NA <2 <10
5/21/2009 MEI <500 <10 <10 <10 <50 <10 42 <10 <10 <10 <10 <100 <10 <10 <10 590 <50 24 <10 <10 <10 <10 <30

(Dup.) 5/21/2009 MEI <500 <10 <10 <10 <50 <10 43 <10 <10 <10 <10 <100 <10 <10 <10 440 <50 24 <10 <10 <10 <10 <30
11/11/2009 MEI <500 <10 <10 <10 <50 <10 9.2 <10 <10 <10 <10 <100 <100 <10 <10 87 <50 50 <10 <10 <10 <10 <30
3/11/2015 MEI <50 <1 <10 <1 <5 <1 4.9 <1 <1 <1 <1 <1 <10 <1 <1 3.4 <5 3.3 <1 <1 <1 <1 <3

MW-19 7/7/2008 MEI <50 7.9 1.3 <1 13 <1 <1 <1 3.6 3.6 <1 <10 <10 <1 1.5 33 10 <1 <1 1.8 4.5 <1 11
7/7/2008 UC <50 7.6 NA BDL 15 BDL <5 BDL NA <5 BDL BDL BDL <5 NA 49 13 <5 BDL <5 NA <2 6.5

12/15/2008 MEI <50 16 4.4 <1 12 <1 <1 <1 <1 12 <1 <10 <10 <1 5.7 69 27 <1 2.2 5.8 1.3 <1 31
12/15/2008 UC <50 13 NA BDL 11 BDL <5 BDL NA 15 BDL BDL BDL <5 NA 92 27 <5 BDL <5 NA <2 30
5/21/2009 MEI <50 8.8 4.1 <1 5.8 <1 <1 <1 <1 1.4 <1 <10 <10 <1 3.7 130 11 <1 1.6 5.6 1.2 <1 24
3/12/2015 MEI <50 <1 <1 <1 11 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 7.5 <5 <1 <1 <1 <1 <1 <3

MW-20 7/7/2008 MEI <50 13 <1 <1 8.1 <1 4.6 <1 <1 <1 <1 <10 <10 3.7 <1 340 <5 10 <1 <1 <1 <1 <3
7/7/2008 UC <50 15 NA BDL 9.4 BDL 5.1 BDL NA <5 BDL BDL BDL 5.5 NA 290 <5 12 BDL <5 NA <2 <10

12/15/2008 MEI <50 28 <1 <1 8.7 <1 7.4 <1 <1 <1 1.1 <10 <10 6.8 <1 420 <5 14 <1 <1 <1 <1 <3
12/15/2008 UC <50 28 NA BDL <5 BDL 6.1 BDL NA <5 BDL BDL BDL 8.6 NA 420 <5 15 BDL <5 NA <2 <10
5/20/2009 MEI <250 34 <5 <5 <25 <5 25 <5 <5 <5 <5 <50 <50 12 <5 510 <25 17 <5 <5 <5 <5 <15
3/12/2015 MEI <50 15 <1 <1 <5 <1 43 <1 <1 <1 <1 <10 <10 2.5 <1 160 <5 8.8 <1 <1 <1 2.2 <3

NOTES:
(1) 05-2009 to 2015 samples collected by Marion Environmental Inc. personnel. 07-2008 & 12-2008 samples split between MEI & UC. 2005-2006 samples collected by others. 
(2) Analytical results presented in micrograms per liter (µg/L); equivalent to parts per billion ("ppb") units.
(3) Compounds listed in this table were detected in at least one monitor well. Other compounds not listed were "Below Detection Limits" or "BDL."  "NA" means "not analyzed" & indicates sample not analyzed for listed analyte.
(4) The "less than" symbol (<) indicates that the compound was not detected above the given numerical Method Detection Limit (MDL). "BDL" means "Below Detection Limits" and indicates that the compound was not detected and the MDL is unknown.
(5) Wells MW-1, MW-10, MW-11 & MW-12 destroyed during 2007-2008 soil excavation project conducted by others.
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Groundwater Residential RRS - 
Types 1/2

Groundwater Commercial RRS - 
Types 3/4

TABLE 9
Fountain Oaks Shopping Center

Groundwater Analytical Results - VOCs Detected - All Sampling Events, 2005-2015
(All concentration units in micrograms per liter (µg/L))

MW-21 12/15/2008 MEI <2500 1600 <50 <50 <250 <50 <50 <50 66 <50 <50 <500 <500 360 <50 <50 <250 <50 <50 <50 <50 <50 <150
12/15/2008 UC <50 1700 NA BDL <5 BDL 10 BDL <5 <5 BDL BDL BDL 640 <5 <5 110 <5 BDL <5 <5 <5 16
5/21/2009 MEI <1000 1800 <20 <20 <100 <20 <20 <20 54 <20 <20 <200 <200 350 <20 <20 <100 <20 <20 <20 <20 <20 <60
3/12/2015 MEI <50 24 <1 <1 <5 <1 1.0 <1 46 <1 <1 <10 <10 2500 <1 <1 <5 <1 <1 <1 <1 <1 <3

MW-22 7/7/2008 MEI <50 <1 <1 <1 15 <1 1.1 <1 <1 1 <1 <10 <10 <1 <1 120 <5 1.9 <1 <1 <1 <1 5.9
7/7/2008 UC <50 <5 NA BDL 16 BDL <5 BDL NA <5 BDL BDL BDL <5 NA 170 <5 <5 BDL <5 NA <2 <10

12/15/2008 MEI <50 <1 <1 <1 10 <1 460 <1 <1 <1 <1 <10 <10 <1 <1 250 <5 14 <1 <1 <1 1.2 <3
12/15/2008 UC <50 <5 NA BDL <5 BDL 650 BDL NA <5 BDL BDL BDL <5 NA 280 <5 15 BDL <5 NA <2 <10
5/20/2009 MEI <250 <5 <5 <5 <25 <5 900 <5 <5 <5 <5 <50 <50 <5 <5 270 <25 13 <5 <5 <5 <5 <15
3/12/2015 MEI <50 <1 <1 <1 8.9 <1 12 <1 <1 <1 <1 <10 <10 <1 <1 520 <5 6.7 <1 <1 <1 <1 <3

MW-23 7/7/2008 MEI <50 <1 <1 <1 14 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 96 <5 1.3 <1 <1 <1 <1 <3
7/7/2008 UC <50 <5 NA BDL 14 BDL <5 BDL NA <5 BDL BDL BDL <5 NA 130 <5 <5 BDL <5 NA <2 <10

12/15/2008 MEI <50 <1 <1 <1 10 <1 3.3 <1 <1 <1 <1 <10 <10 <1 <1 48 <5 3.7 <1 <1 <1 <1 <3
12/15/2008 UC <50 <5 NA BDL <5 BDL <5 BDL NA <5 BDL BDL BDL <5 NA 56 <5 <5 BDL <5 NA <2 <10
5/20/2009 MEI <50 <1 <1 <1 8.6 <1 14 <1 <1 <1 <1 <10 <10 <1 <1 60 <5 3.8 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <1 5.6 <1 10 <1 <1 <1 <1 <10 <10 <1 <1 120 <5 2.8 <1 <1 <1 <1 <3

MW-24 5/21/2009 MEI <50 <1 <1 <10 7.8 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3
Abandoned and covered by road paving 2009.

MW-25 5/22/2009 MEI 61 <1 <1 69 <5 <1 <1 <1 <1 <1 <1 <10 16 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

MW-26 5/22/2009 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 310 <5 1.7 <1 <1 <1 <1 <3
(Dup.) 5/22/2009 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 290 <5 1.4 <1 <1 <1 <1 <3

11/11/2009 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 68 <5 <1 <1 <1 <1 <1 <3
3/30/2015 MEI <50 <1 <1 <10 <5 <1 4.2 <1 <1 <1 <1 <10 <10 <1 <1 11 <5 1.8 <1 <1 <1 <1 <3

NOTES:
(1) 05-2009 to 2015 samples collected by Marion Environmental Inc. personnel. 07-2008 & 12-2008 samples split between MEI & UC. 2005-2006 samples collected by others. 
(2) Analytical results presented in micrograms per liter (µg/L); equivalent to parts per billion ("ppb") units.
(3) Compounds listed in this table were detected in at least one monitor well. Other compounds not listed were "Below Detection Limits" or "BDL."  "NA" means "not analyzed" & indicates sample not analyzed for listed analyte.
(4) The "less than" symbol (<) indicates that the compound was not detected above the given numerical Method Detection Limit (MDL). "BDL" means "Below Detection Limits" and indicates that the compound was not detected and the MDL is unknown.
(5) Wells MW-1, MW-10, MW-11 & MW-12 destroyed during 2007-2008 soil excavation project conducted by others.



Boring Date C
on

su
lta

nt

A
ce

to
ne

B
en

ze
ne

n-
B

ut
yl

be
nz

en
e

se
c-

B
ut

yl
be

nz
en

e

C
hl

or
of

or
m

1,
2-

D
ic

hl
or

oe
th

an
e 

(1
,2

D
C

A
)

ci
s-

1,
2-

D
ic

hl
or

oe
th

en
e 

   
   

   
 

(c
D

C
E

)

tr
an

s-
1,

2-
D

ic
hl

or
oe

th
en

e 
(t

D
C

E
)

D
i-i

so
pr

oy
l e

th
er

E
th

yl
be

nz
en

e

Is
op

ro
py

lb
en

ze
ne

 (C
um

en
e)

M
et

hy
l E

th
yl

 K
et

on
e 

(M
E

K
)  

  
2-

B
ut

an
on

e

4-
M

et
hy

l-2
-p

en
ta

no
ne

 
(M

IB
K

)

M
et

hy
l t

er
t. 

B
ut

yl
 E

th
er

 
(M

T
B

E
)

n-
Pr

op
yl

be
nz

en
e

T
et

ra
ch

lo
ro

et
he

ne
 (P

C
E

)

T
ol

ue
ne

T
ri

ch
lo

ro
et

he
ne

 (T
C

E
)

1,
2,

3-
T

ri
m

et
hy

lb
en

ze
ne

 
(T

M
B

)

1,
2,

4-
T

ri
m

et
hy

lb
en

ze
ne

 
(T

M
B

)

1,
3,

5-
T

ri
m

et
hy

lb
en

ze
ne

 
(T

M
B

)

V
in

yl
 c

hl
or

id
e 

(V
C

)

X
yl

en
es

8.0E+03 5.4E+00 NR NR 8.0E+01 5.0E+00 7.0E+01 1.0E+02 NR 7.0E+01 2.1E+02 3.0E+03 2.0E+03 NR NR 1.1E+01 1.0E+03 5.0E+00 NR NR NR 2.0E+00 1.0E+04

4.6E+04 8.7E+00 NR NR 3.4E+00 2.9E+00 3.6E+01 1.9E+02 NR 2.9E+01 1.0E+00 1.2E+04 4.2E+03 NR NR 1.4E+01 5.2E+03 5.2E+00 NR NR NR 3.3E+00 1.0E+04

Groundwater Residential RRS - 
Types 1/2

Groundwater Commercial RRS - 
Types 3/4

TABLE 9
Fountain Oaks Shopping Center

Groundwater Analytical Results - VOCs Detected - All Sampling Events, 2005-2015
(All concentration units in micrograms per liter (µg/L))

MW-27 5/22/2009 MEI <50 <1 <1 <1 <5 <1 14 <1 <1 <1 <1 <10 <10 6.0 <1 190 <5 14 <1 <1 <1 <1 <3
11/11/2009 MEI <50 <1 <1 <1 <5 <1 11 <1 <1 <1 <1 <10 <10 <1 <1 61 <5 7 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <1 12 <1 2.0 <1 <1 <1 <1 <10 <10 <1 <1 12 <5 <1 <1 <1 <1 <1 <3

MW-28 5/20/2009 MEI <50 170 <1 <1 1.1 3.0 95 <1 21 <1 2.4 <10 <10 720 <1 19 <5 26 <1 <1 <1 9.2 <3
3/11/2015 MEI 86 130 <1 1.5 <5 <1 48 <1 11 <1 2.6 <10 <10 820 <1 16 <5 7.0 <2.5 <1 <1 3.9 <3

(Dup.) 3/11/2015 MEI <50 140 <1 1.9 <5 <1 58 <1 12 <1 3.2 <10 <10 890 <1 20 <5 8.9 <1 <1 <1 4.7 <3
MW-29 5/21/2009 MEI <50 <1 <1 <10 <5 <1 7.4 <1 <1 <1 <1 <10 <10 4.8 <1 <1 <5 1.1 <1 <1 <1 <1 <3

3/11/2015 MEI <50 <1 <1 <10 <5 <1 7.9 <1 1.0 <1 <1 <10 <10 15 <1 <1 <5 1.1 <1 <1 <1 <1 <3
MW-30 5/21/2009 MEI <50 <1 <1 <10 <5 <1 1.0 <1 <1 <1 <1 <10 <10 <1 <1 42 <5 1.4 <1 <1 <1 <1 <3

11/11/2009 MEI <50 <1 <1 <10 <5 <1 1.4 <1 <1 <1 <1 <10 <10 <1 <1 23 <5 1.4 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <10 <5 <1 1.4 <1 <1 <1 <1 <10 <10 <1 <1 10 <5 <1 <1 <1 <1 <1 <3

MW-31 5/21/2009 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

MW-32 5/21/2009 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3
3/11/2015 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 1.9 <1 <1 <5 <1 <1 <1 <1 <1 <3

MW-33 5/21/2009 MEI <50 <1 <1 <10 <5 <1 <1 <1 <1 <1 <1 <10 <10 1.9 <1 2.2 <5 <1 <1 <1 <1 <1 <3
3/10/2015 MEI <50 <1 <1 <10 <5 <1 17 <1 <1 <1 <1 <10 <10 3.3 <1 <1 <5 2.2 <1 <1 <1 <1 <3

NOTES:
(1) 05-2009 to 2015 samples collected by Marion Environmental Inc. personnel. 07-2008 & 12-2008 samples split between MEI & UC. 2005-2006 samples collected by others. 
(2) Analytical results presented in micrograms per liter (µg/L); equivalent to parts per billion ("ppb") units.
(3) Compounds listed in this table were detected in at least one monitor well. Other compounds not listed were "Below Detection Limits" or "BDL."  "NA" means "not analyzed" & indicates sample not analyzed for listed analyte.
(4) The "less than" symbol (<) indicates that the compound was not detected above the given numerical Method Detection Limit (MDL). "BDL" means "Below Detection Limits" and indicates that the compound was not detected and the MDL is unknown.
(5) Wells MW-1, MW-10, MW-11 & MW-12 destroyed during 2007-2008 soil excavation project conducted by others.
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8.0E+03 5.4E+00 NR 8.0E+01 2.1E+02 7.0E+01 1.0E+02 NR 3.0E+03 NR 1.1E+01 5.0E+00 2.0E+00

4.6E+04 8.7E+00 NR 3.4E+00 1.0E+03 3.6E+01 1.9E+02 NR 1.2E+04 NR 1.4E+01 5.2E+00 3.3E+00

MW-2 3/12/2015 <50 <1 <1 5.6 <1 65 <1 <1 <10 1.0 740 70 <1

(Dup.) 3/12/2015 <50 <1 <1 6.1 <1 68 <1 <1 <10 <1 810 73 <1

MW-3 3/11/2015 <50 <1 <1 10 <1 5.1 <1 <1 <10 1.0 33 2.5 <1

MW-4 3/12/2015 <50 <1 <1 <5 <1 210 1.2 <1 <10 <1 <10 120 <1

MW-5 3/12/2015 <50 1.5 <1 <5 <1 26 <1 <1 <10 <1 170 5.2 1.9

MW-6 3/10/2015 <50 <1 <1 <5 <1 26 <1 1.7 <10 45 3.9 5.5 <1

MW-7 3/10/2015 <50 <1 <1 <5 <1 <1 <1 <1 <10 <1 <1 <1 <1

MW-8 3/11/2015 <50 <1 <1 11 <1 2.5 <1 <1 <50 <1 14 <1 <1

MW-9 3/12/2015 <50 <1 <1 14 <1 1.9 <1 <1 <10 <1 18 1.1 <1

MW-13D 3/11/2015 89 <1 <1 <5 <1 <1 <1 <1 11 <1 <1 <1 <1

MW-13S 3/10/2015 <50 <1 <1 12 <1 3.0 <1 <1 <10 <1 21 1.8 <1

(Dup.) 3/10/2015 <50 <1 <1 11 <1 3.7 <1 <1 <10 <1 23 2.1 <1

MW-14 3/11/2015 <50 <1 <1 9.7 <1 6.0 <1 <1 <10 <1 40 2.8 <1

MW-15 3/11/2015 <50 <1 <1 <5 <1 22 <1 <1 <10 <1 1.9 3.7 <1

MW-16 3/11/2015 54 2.2 <1 <5 <1 100 <1 5.7 <10 340 19 35 11

MW-17 3/11/2015 <50 <1 <1 <5 <1 <1 <1 <1 <10 <1 <1 <1 <1

MW-18 3/11/2015 <50 <1 <1 <5 <1 4.9 <1 <1 <1 <1 3.4 3.3 <1

MW-19 3/12/2015 <50 <1 <1 11 <1 <1 <1 <1 <10 <1 7.5 <1 <1

MW-20 3/12/2015 <50 15 <1 <5 <1 43 <1 <1 <10 2.5 160 8.8 2.2

MW-21 3/12/2015 <50 24 <1 <5 <1 1.0 <1 46 <10 2500 <1 <1 <1

MW-22 3/12/2015 <50 <1 <1 8.9 <1 12 <1 <1 <10 <1 520 6.7 <1

MW-23 3/11/2015 <50 <1 <1 5.6 <1 10 <1 <1 <10 <1 120 2.8 <1

MW-25 3/11/2015 <50 <1 <10 <5 <1 <1 <1 <1 <10 <1 <1 <1 <1

MW-26 3/30/2015 <50 <1 <10 <5 <1 4.2 <1 <1 <10 <1 11 1.8 <1

MW-27 3/11/2015 <50 <1 <1 12 <1 2.0 <1 <1 <10 <1 12 <1 <1

MW-28 3/11/2015 86 130 1.5 <5 2.6 48 <1 11 <10 820 16 7.0 3.9

(Dup.) 3/11/2015 <50 140 1.9 <5 3.2 58 <1 12 <10 890 20 8.9 4.7

MW-29 3/11/2015 <50 <1 <10 <5 <1 7.9 <1 1.0 <10 15 <1 1.1 <1

MW-30 3/11/2015 <50 <1 <10 <5 <1 1.4 <1 <1 <10 <1 10 <1 <1

MW-31 3/11/2015 <50 <1 <10 <5 <1 <1 <1 <1 <10 <1 <1 <1 <1

MW-32 3/11/2015 <50 <1 <10 <5 <1 <1 <1 <1 <10 1.9 <1 <1 <1

MW-33 3/10/2015 <50 <1 <10 <5 <1 17 <1 <1 <10 3.3 <1 2.2 <1
NOTES: (1) Well #'s 1, 10, 11 & 12 abandoned/destroyed during 2007-2008 soil remediation. Well #24 abandoned/destroyed during 2009 road paving.
(2) The "less than" symbol (<) indicates that the analyte was not detected above the given numerical method detection limit (MDL). 

Groundwater Residential 
RRS - Types 1/2

Groundwater Commercial 
RRS - Types 3/4

TABLE 10
Fountain Oaks Shopping Center

(All concentration units in micrograms per liter (µg/L))
Groundwater Analytical Results - VOCs Detected - March 2015 Sampling Event



slope - 2-pt, 
2008-2009 v. 

03/2015

slope - 2-pt, 
2008-2009 v. 

03/2015

slope - 2-pt, 
2008-2009 v. 

03/2015

slope - 2-pt, 
2008-2009 v. 

03/2015

slope - 2-pt, 
2008-2009 v. 

03/2015
kpoint (λ) (day-1) Start Date R2 kpoint (λ) (day-1) kpoint (λ) (day-1) Start Date R2 kpoint (λ) (day-1) kpoint (λ) (day-1) Start Date R2 kpoint (λ) (day-1) kpoint (λ) (day-1) Start Date R2 kpoint (λ) (day-1) kpoint (λ) (day-1) Start Date R2 kpoint (λ) (day-1)

"Source Area" Wells - (Immediately Downgradient from On-Site Release Source)

0.000045 4/20/06 0.25 0.000078 0.00032 4/20/06 0.75 0.00045 0.0003 4/20/06 0.96 0.00032
0.0026 6/21/05 0.8 0.0028 0.00038 12/15/08 0.95 0.00039

0.0019 12/15/08 0.72 0.0023 0.0019 11/21/06 0.8 0.0023 0.00038 12/15/08 0.95 0.0024
0.0013 5/22/09 0.85 0.0015

0.0009 5/22/09 0.99 0.00088 0.0011 5/22/09 0.88 0.00083 0.0026 2/22/09 0.99 0.0025
0.00131 0.00142 0.00118 0.00129 0.00058 0.00093

Downgradient & Cross Gradient Wells - Downgradient & Cross gradient from On-Site Release Source

0.00028 12/15/08 0.35 0.000067 0.0004 12/15/08 0.67 0.00055 0.00053 12/15/08 0.82 0.0004
0.00083 7/7/08 0.96 0.00093 0.0014 7/7/08 0.95 0.0016 0.0011 7/7/08 0.97 0.0011
0.00032 12/15/08 0.56 0.00016 0.00044 7/8/08 0.87 0.0005 0.0006 12/15/08 0.95 0.00052
0.00073 5/21/09 0.6 0.001 0.0024 7/7/08 0.92 0.0024 0.00089 12/15/08 0.68 0.00094
Growth 0.000031

0.00057 5/21/09 0.88 0.00043 0.0017
0.00058 0.00053 0.00114 0.00124 0.00084 0.00081

Wells Impacted from Off--Site Release Sources

0.0021 12/15/08 0.99 0.00203
0.00099 12/15/08 0.95 0.0011 0.00029 12/15/08 0.99 0.00028
0.00032 12/15/08 0.92 0.00039
0.0019 12/15/08 0.99 0.002

0.00011 5/20/09 1 0.00011 0.00036 5/20/09 1 0.00036
0.00067 0.00072 0.00032 0.00032

0.00067 0.00072 0.00080 0.00079 0.00097 0.00105 0.00066 0.00087 0.00032 0.00032

Slow Decay 0.00095 0.00095 0.00024 0.00024 0.00095 0.00095 0.00042 0.00042 0.00024 0.00024

Fast Decay 0.0693 0.0693 0.0124 0.0124 0.0019 0.0019 0.0022 0.0022 0.012 0.012
References: (1) USEPA. 2002. Ground Water Issue Paper - "Calculation and Use of First-Order Rate Constants for Monitored Natural Attenuation Studies".  EPA/540/S-02/500. 

(2) Howard, P.H., et al. 1991. Handbook of Environmental Degradation Rates, Lewis Publishers, CRC Press, Boca Raton, FL 33431.

MW-28

MW-4

MW-5

MW-9

MW-13S
MW-14

Table 11
Natural Attenuation Degradation/Decay Rate Summary

Fountain Oaks Shopping Center

MW-18

MW-20

MW-26
MW-27

VC

slope ln(conc) v time method (1)slope ln(conc) v time method (1)slope ln(conc) v time method (1)slope ln(conc) v time method (1)

TCE

Howard, et al. 
(1991) (2)

Geo. Mean - SITE WIDE

Benzene cDCE PCE

Well ID

MW-2

MW-3

Geometric Mean - Subset

Geometric Mean - Subset

Geometric Mean - Subset

MW-16

slope ln(conc) v time method (1)

MW-29
MW-30

MW-21



Variable Variable Definition Value Formula Units Parameter Type Data Source

W Width of Source 46.7 ft Site-specific

W Width of Source 1,423 Wcm = Wft * 30.48 cm/ft cm Site-specific

P Avg. Annual Precipitation 49.71 in/yr Site-specific Natl. Weather Svc, 
Peachtree City

P Avg. Annual Precipitation 126 Pcm = Pin * 2.54 cm/in cm/yr Calculated

ki Infiltration Factor 0.0009 dimensionless Specific to Silty Soil

I Infiltration Rate 14.3 I = P2*0.009 cm/year Calculated

δgw GW Mixing Zone Thickness 7.1 ft Site-specific
δgw GW Mixing Zone Thickness 216 δgw, cm = δgw, ft * 30.48 cm/ft cm Site-specific

Ksat
Hydraulic conductivity 

(saturated) 7.78E-05 cm/sec Site-specific UC PPCAP, Pg 23

Ksat
Hydraulic conductivity 

(saturated) 6.72E+00 Ksat,(cm/day) = Ksat,(cm/s)* 86,400 sec/day cm/day

i Groundwater Hydraulic 
Gradient 0.03 i = Δhead/Δdistance (along flow path) cm/cm Site-specific, Avg. MEI CSR, Figure 17

Ugw GW Darcy velocity 73.61 Ugw = Ksat * i cm/year Calculated ASTM E2081-00 (2015)
DAF Dilution Attenutation Factor 1.780 DAF = 1 + (Ugw*δgw)/(I*W) dimensionless Calculated ASTM E2081-00 (2015)

Koc
Soil Organic Carbon-Water 

Partition Coefficient 146 cm^3-W/g-C Compound-Specific EPA RSL Table, 2015

foc Fractional Org. Carbon 3.58% % Site-specific UC PPCAP, Table 1

Kd
Soil-Water Partition/Sorption 

Coeff. 5.2268 Kd = Koc * foc g-W/g-soil Calculated ASTM E2081-00 (2015)

ρs Soil Bulk Density 1.80 g-S/cm^3-S Site-specific UC PPCAP, Table 1
Θw Soil Volumetric Water Content 0.258 cm^3-W/cm^3-S Site-specific UC PPCAP, Table 1
Θa Soil Volumetric Air Content 0.26 cm^3-A/cm^3-S default ASTM E2081-00 (2015)
H' Henry's Law Constant 0.23 dimensionless Compound-Specific EPA RSL Table, 2015

Ksw Soil to Leachate Partition Coeff. 5.403 Ksw = [Θw + (Kd*ρs) + (Heff * Θa)] / ρs mg/L-wtr/mg/kg-soil Calculated ASTM E2081-00 (2015)

LFsw
Leaching Factor - Soil to 

Groundwater 0.104 LFsw = 1/(Ksw * DAF) ppm/ppm Calculated ASTM E2081-00 (2015)

Cmax, soil Max soil concentration on-site 0.016 mg/kg Site-specific MEI CSR, 2015, Tables 
7, 8 & 22

Cleach Conc. in GW by leaching 1.7E-03 Cleach = Cmax, soil * LFsw mg/L Calculated ASTM E2081-00 (2015)

Cmax,gw Max GW concentration on-site 135 μg/L Site-specific
Cmax,gw Max GW concentration on-site 0.135 mg/L Site-specific

Csource, gw
Steady State GW concentration 

in source zone 0.137 Csource, gw = Cmax, gw + Cleach mg/L Calculated Calculated

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 130 ft Site & Compound-
specific

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 3,962 xdel, cm = xdel, ft * 30.48 cm/ft cm Site & Compound-
specific

xPOE
Dist: Downgrad. Edge Delineated 

Plume to Pt. of Exposure 1,000 ft Default

xPOE
Dist: Downgrad. Edge Delineated 

Plume to Pt. of Exposure 30,480 xPOE, cm = xPOE, ft * 30.48 cm/ft cm Default

xtotal
Distance - Total to Potential 

Receptor 1,130 ft Calculated

xtotal
Distance - Total to Potential 

Receptor 34,442 xtotal, cm = xtotal, ft * 30.48 cm/ft cm Calculated

λ Degradation rate const. 0.00067 day-1 Geo. Mean of Site 
Specific

MEI CSR, 2015, Table 
11

αx Longitudinal Dispersivity 3444.24 αx = xtotal * 0.1 cm Calculated ASTM E 1739
αy Transverse Dispersivity 1148.08 αy = αx / 3 cm Calculated ASTM E 1739
αz Vertical Dispersivity 172.212 αz = αx / 20 cm Calculated ASTM E 1739
u Specific Discharge 285.29 u = (Ksat * i) / Θw cm/day Calculated ASTM E2081-00 (2015)
W Source width (Horiz.) 46.7 ft Site-specific
W Source width (Horiz.) 1,423 Wcm = Wft * 30.48 cm/ft cm Calculated
Sd Source thickness (Vertical) 200 cm Default EPA RSL Table, 2015

Domenico Steady-State Transport/Attenuation Equation:  C(x) = Csource * {exp [xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u)))] * [erf (W/(4*sqrt(αy * xtotal)))] *    ASTM E 1739, EPA 
2002

Intermed. calc. Domenico - exponential term -8.024E-02  (xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u))) dimensionless Calculated Calculated
Intermed. calc. exp (exponential term) 9.229E-01 exp (exponential term) dimensionless Calculated Calculated

Intermed. calc. (1st term) - error function (erf) 
to be calc. 5.659E-02 (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated

Intermed. calc. (2nd term) - error function (erf) 
to be calc. 2.053E-02 (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated

Intermed. calc. erf (1st term)= 0.063787  erf (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf (2nd term)= 0.023163 erf (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf(1st Term) * erf (2nd Term} 1.477E-03 dimensionless Calculated Calculated

Intermed. calc. Domenico Results 
{parenthetical term} 1.364E-03 {exp [exp. term] * [erf (1st term)] * [erf  dimensionless Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 1.9E-04 C(x) = Csource, gw * {Domenico Eqn.} mg/L Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 0.19 C(x) = Csource, gw * {Domenico Eqn.} μg/L Calculated Calculated

Type 1 RRS Residential RRS/ Drinking 
Water MCL 5 μg/L Default EPD Rule 391-5-

.18(2)(b)

MEI CSR, 2015, Sect. 
3.4.4.4.1

MEI CSR, Table 2

MEI CSR, 2015, Tbl 10

MEI CSR, 2015, Figs. 21-
25

Domenico Ground Water Solute Transport Model

Soil to Ground Water Leaching

Table 12
Domenico Fate & Transport/Attenutaion Model & Soil to Groundwater Leaching Calculations

Benzene - Fountain Oaks Shopping Center

MEI CSR, 2015, Sec. 
3.4.4.1

GA VRP Act, 12-8-
102(11)(C)

Weidemeier, et al., 1999, 
p. 52



Variable Variable Definition Value Formula Units Parameter Type Data Source

W Width of Source 46.7 ft Site-specific

W Width of Source 1,423 Wcm = Wft * 30.48 cm/ft cm Site-specific

P Avg. Annual Precipitation 49.71 in/yr Site-specific Natl. Weather Svc, 
Peachtree City

P Avg. Annual Precipitation 126 Pcm = Pin * 2.54 cm/in cm/yr Calculated

ki Infiltration Factor/Coefficient 0.0009 dimensionless Specific to Silty Soil

I Infiltration Rate 14.3 I = P2*0.009 cm/year Calculated

δgw GW Mixing Zone Thickness 7.1 ft Site-specific
δgw GW Mixing Zone Thickness 216 δgw, cm = δgw, ft * 30.48 cm/ft cm Site-specific

Ksat
Hydraulic conductivity 

(saturated) 7.78E-05 cm/sec Site-specific UC PPCAP, Pg 23

Ksat
Hydraulic conductivity 

(saturated) 6.72E+00 Ksat,(cm/day) = Ksat,(cm/s)* 86,400 sec/day cm/day

i Groundwater Hydraulic 
Gradient 0.03 i = Δhead/Δdistance (along flow path) cm/cm Site-specific, Avg. MEI CSR, Figure 17

Ugw GW Darcy velocity 73.61 Ugw = Ksat * i cm/year Calculated ASTM E2081-00 (2015)
DAF Dilution Attenutation Factor 1.780 DAF = 1 + (Ugw*δgw)/(I*W) dimensionless Calculated ASTM E2081-00 (2015)

Koc
Soil Organic Carbon-Water 

Partition Coefficient 39.6 cm^3-W/g-C Compound-Specific EPA RSL Table, 2015

foc Fractional Org. Carbon 3.58% % Site-specific UC PPCAP, Table 1

Kd
Soil-Water Partition/Sorption 

Coeff. 1.41768 Kd = Koc * foc g-W/g-soil Calculated ASTM E2081-00 (2015)

ρs Soil Bulk Density 1.80 g-S/cm^3-S Site-specific UC PPCAP, Table 1
Θw Soil Volumetric Water Content 0.258 cm^3-W/cm^3-S Site-specific UC PPCAP, Table 1
Θa Soil Volumetric Air Content 0.26 cm^3-A/cm^3-S default ASTM E2081-00 (2015)
H' Henry's Law Constant 0.17 dimensionless Compound-Specific EPA RSL Table, 2015

Ksw Soil to Leachate Partition Coeff. 1.585 Ksw = [Θw + (Kd*ρs) + (Heff * Θa)] / ρs mg/L-wtr/mg/kg-soil Calculated ASTM E2081-00 (2015)

LFsw
Leaching Factor - Soil to 

Groundwater 0.354 LFsw = 1/(Ksw * DAF) ppm/ppm Calculated ASTM E2081-00 (2015)

Cmax, soil Max soil concentration on-site 0.3 mg/kg Site-specific MEI CSR, 2015, Tables 
7, 8 & 22

Cleach Conc. in GW by leaching 1.1E-01 mg/L Calculated ASTM E2081-00 (2015)

Cmax,gw Max GW concentration on-site 210 μg/L Site-specific
Cmax,gw Max GW concentration on-site 0.210 mg/L Site-specific

Csource, gw
Steady State GW concentration 

in source zone 0.316 Csource, gw = Cmax, gw + Cleach mg/L Calculated Calculated

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 30 ft Site & Compound-
specific

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 914 xdel, cm = xdel, ft * 30.48 cm/ft cm Site & Compound-
specific

xPOE

Dist: Downgrad. Edge Delineated 
Plume to Pt. of Exposure 1,000 ft Default

xPOE

Dist: Downgrad. Edge Delineated 
Plume to Pt. of Exposure 30,480 xPOE, cm = xPOE, ft * 30.48 cm/ft cm Default

xtotal
Distance - Total to Potential 

Receptor 1,030 ft Site-specific

xtotal
Distance - Total to Potential 

Receptor 31,394 xtotal, cm = xtotal, ft * 30.48 cm/ft cm Site-specific

λ Degradation rate const. 0.0008 day-1 Geo. Mean of Site 
Specific

MEI CSR, 2015, Table 
11

αx Longitudinal Dispersivity 3139.44 αx = xtotal * 0.1 cm Calculated ASTM E 1739
αy Transverse Dispersivity 1046.48 αy = αx / 3 cm Calculated ASTM E 1739
αz Vertical Dispersivity 156.972 αz = αx / 20 cm Calculated ASTM E 1739
u Specific Discharge 285.29 u = (Ksat * i) / Θw cm/day Calculated ASTM E2081-00 (2015)
W Source width (Horiz.) 46.7 ft Site-specific
W Source width (Horiz.) 1,423 Wcm = Wft * 30.48 cm/ft cm Calculated
Sd Source thickness (Vertical) 200 cm Default EPA RSL Table, 2015

Domenico Steady-State Transport/Attenuation Equation:  C(x) = Csource * {exp [xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u)))] * [erf (W/(4*sqrt(αy * xtotal)))]     ASTM E 1739, EPA 
2002

Intermed. calc. Domenico - exponential term -8.727E-02  (xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u))) dimensionless Calculated Calculated
Intermed. calc. exp (exponential term) 9.164E-01 exp (exponential term) dimensionless Calculated Calculated

Intermed. calc. (1st term) - error function (erf) 
to be calc. 6.208E-02 (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated

Intermed. calc. (2nd term) - error function (erf) 
to be calc. 2.252E-02 (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated

Intermed. calc. erf (1st term)= 0.069964  erf (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf (2nd term)= 0.025411 erf (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf(1st Term) * erf (2nd Term} 1.778E-03 dimensionless Calculated Calculated

Intermed. calc. Domenico Results 
{parenthetical term} 1.629E-03 {exp [exp. term] * [erf (1st term)] * [erf  dimensionless Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 5.2E-04 C(x) = Csource, gw * {Domenico Eqn.} mg/L Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 0.52 C(x) = Csource, gw * {Domenico Eqn.} μg/L Calculated Calculated

Type 1 RRS Residential RRS/ Drinking 
Water MCL 70 μg/L Default EPD Rule 391-5-

.18(2)(b)

MEI CSR, 2015, Tbl 10

MEI CSR, 2015, Figs. 
21-25

Domenico Ground Water Solute Transport Model

Soil to Ground Water Leaching

Table 13
Domenico Fate & Transport/Attenutaion Model & Soil to Groundwater Leaching Calculations

cis-1,2-Dichloroethene (cDCE) - Fountain Oaks Shopping Center

MEI CSR, 2015, Sec. 
3.4.4.1

GA VRP Act, 12-8-
102(11)(C)

Weidemeier, et al., 1999, 
p. 52

MEI CSR, 2015, Sect. 
3.4.4.4.1

MEI CSR, Table 2



Variable Variable Definition Value Formula Units Parameter Type Data Source

W Width of Source 46.7 ft Site-specific

W Width of Source 1,423 Wcm = Wft * 30.48 cm/ft cm Site-specific

P Avg. Annual Precipitation 49.71 in/yr Site-specific Natl. Weather Svc, 
Peachtree City

P Avg. Annual Precipitation 126 Pcm = Pin * 2.54 cm/in cm/yr Calculated

ki Infiltration Factor 0.0009 dimensionless Specific to Silty Soil

I Infiltration Rate 14.3 I = P2*0.009 cm/year Calculated

δgw GW Mixing Zone Thickness 7.1 ft Site-specific
δgw GW Mixing Zone Thickness 216 δgw, cm = δgw, ft * 30.48 cm/ft cm Site-specific

Ksat
Hydraulic conductivity 

(saturated) 7.78E-05 cm/sec Site-specific UC PPCAP, Pg 23

Ksat
Hydraulic conductivity 

(saturated) 6.72E+00 Ksat,(cm/day) = Ksat,(cm/s)* 86,400 sec/day cm/day

i Groundwater Hydraulic 
Gradient 0.03 i = Δhead/Δdistance (along flow path) cm/cm Site-specific, Avg. MEI CSR, Figure 17

Ugw GW Darcy velocity 73.61 Ugw = Ksat * i cm/year Calculated ASTM E2081-00 (2015)
DAF Dilution Attenutation Factor 1.780 DAF = 1 + (Ugw*δgw)/(I*W) dimensionless Calculated ASTM E2081-00 (2015)

Koc
Soil Organic Carbon-Water 

Partition Coefficient 94.94 cm^3-W/g-C Compound-Specific EPA RSL Table, 2015

foc Fractional Org. Carbon 3.58% % Site-specific UC PPCAP, Table 1

Kd
Soil-Water Partition/Sorption 

Coeff. 3.398852 Kd = Koc * foc g-W/g-soil Calculated ASTM E2081-00 (2015)

ρs Soil Bulk Density 1.80 g-S/cm^3-S Site-specific UC PPCAP, Table 1
Θw Soil Volumetric Water Content 0.258 cm^3-W/cm^3-S Site-specific UC PPCAP, Table 1
Θa Soil Volumetric Air Content 0.26 cm^3-A/cm^3-S default ASTM E2081-00 (2015)
H' Henry's Law Constant 0.724 dimensionless Compound-Specific EPA RSL Table, 2015

Ksw Soil to Leachate Partition Coeff. 3.647 Ksw = [Θw + (Kd*ρs) + (Heff * Θa)] / ρs mg/L-wtr/mg/kg-soil Calculated ASTM E2081-00 (2015)

LFsw
Leaching Factor - Soil to 

Groundwater 0.154 LFsw = 1/(Ksw * DAF) ppm/ppm Calculated ASTM E2081-00 (2015)

Cmax, soil Max soil concentration on-site 1.1 mg/kg Site-specific MEI CSR, 2015, Tables 
7, 8 & 22

Cleach Conc. in GW by leaching 1.7E-01 Cleach = Cmax, soil * LFsw mg/L Calculated ASTM E2081-00 (2015)

Cmax,gw Max GW concentration on-site 135 μg/L Site-specific
Cmax,gw Max GW concentration on-site 0.135 mg/L Site-specific

Csource, gw
Steady State GW concentration 

in source zone 0.304 Csource, gw = Cmax, gw + Cleach mg/L Calculated Calculated

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 200 ft Site & Compound-
specific

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 6,096 xdel, cm = xdel, ft * 30.48 cm/ft cm Site & Compound-
specific

xPOE

Dist: Downgrad. Edge Delineated 
Plume to Pt. of Exposure 1,000 ft Default

xPOE

Dist: Downgrad. Edge Delineated 
Plume to Pt. of Exposure 30,480 xPOE, cm = xPOE, ft * 30.48 cm/ft cm Default

xtotal
Distance - Total to Potential 

Receptor 1,200 ft Site-specific

xtotal
Distance - Total to Potential 

Receptor 36,576 xtotal, cm = xtotal, ft * 30.48 cm/ft cm Site-specific

λ Degradation rate const. 0.0014 day-1 Geo. Mean of Site 
Specific

MEI CSR, 2015, Table 
11

αx Longitudinal Dispersivity 3657.6 αx = xtotal * 0.1 cm Calculated ASTM E 1739
αy Transverse Dispersivity 1219.2 αy = αx / 3 cm Calculated ASTM E 1739
αz Vertical Dispersivity 182.88 αz = αx / 20 cm Calculated ASTM E 1739
u Specific Discharge 285.29 u = (Ksat * i) / Θw cm/day Calculated ASTM E2081-00 (2015)
W Source width (Horiz.) 46.7 ft Site-specific
W Source width (Horiz.) 1,423 Wcm = Wft * 30.48 cm/ft cm Calculated
Sd Source thickness (Vertical) 200 cm Default EPA RSL Table, 2015

Domenico Steady-State Transport/Attenuation Equation:  C(x) = Csource * {exp [xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u)))] * [erf (W/(4*sqrt(αy * xtotal)))] *    ASTM E 1739, EPA 
2002

Intermed. calc. Domenico - exponential term -1.764E-01  (xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u))) dimensionless Calculated Calculated
Intermed. calc. exp (exponential term) 8.383E-01 exp (exponential term) dimensionless Calculated Calculated

Intermed. calc. (1st term) - error function (erf) 
to be calc. 5.329E-02 (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated

Intermed. calc. (2nd term) - error function (erf) 
to be calc. 1.933E-02 (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated

Intermed. calc. erf (1st term)= 0.060073  erf (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf (2nd term)= 0.021812 erf (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf(1st Term) * erf (2nd Term} 1.310E-03 dimensionless Calculated Calculated

Intermed. calc. Domenico Results 
{parenthetical term} 1.098E-03 {exp [exp. term] * [erf (1st term)] * [erf  dimensionless Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 3.3E-04 C(x) = Csource, gw * {Domenico Eqn.} mg/L Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 0.33 C(x) = Csource, gw * {Domenico Eqn.} μg/L Calculated Calculated

Type 1 RRS Residential RRS/ Drinking 
Water MCL 5 μg/L Default EPD Rule 391-5-

.18(2)(b)

MEI CSR, 2015, Tbl 10

MEI CSR, 2015, Figs. 21-
25

Domenico Ground Water Solute Transport Model

Soil to Ground Water Leaching

Table 14
Domenico Fate & Transport/Attenutaion Model & Soil to Groundwater Leaching Calculations

Tetrachloroethene - Fountain Oaks Shopping Center

MEI CSR, 2015, Sec. 
3.4.4.1

GA VRP Act, 12-8-
102(11)(C)

Weidemeier, et al., 1999, 
p. 52

MEI CSR, 2015, Sect. 
3.4.4.4.1

MEI CSR, Table 2



Variable Variable Definition Value Formula Units Parameter Type Data Source

W Width of Source 46.7 ft Site-specific

W Width of Source 1,423 Wcm = Wft * 30.48 cm/ft cm Site-specific

P Avg. Annual Precipitation 49.71 in/yr Site-specific Natl. Weather Svc, 
Peachtree City

P Avg. Annual Precipitation 126 Pcm = Pin * 2.54 cm/in cm/yr Calculated

ki Infiltration Factor 0.0009 dimensionless Specific to Silty Soil

I Infiltration Rate 14.3 I = P2*0.009 cm/year Calculated

δgw GW Mixing Zone Thickness 7.1 ft Site-specific
δgw GW Mixing Zone Thickness 216 δgw, cm = δgw, ft * 30.48 cm/ft cm Site-specific

Ksat
Hydraulic conductivity 

(saturated) 7.78E-05 cm/sec Site-specific UC PPCAP, Pg 23

Ksat
Hydraulic conductivity 

(saturated) 6.72E+00 Ksat,(cm/day) = Ksat,(cm/s)* 86,400 sec/day cm/day

i Groundwater Hydraulic 
Gradient 0.03 i = Δhead/Δdistance (along flow path) cm/cm Site-specific, Avg. MEI CSR, Figure 17

Ugw GW Darcy velocity 73.61 Ugw = Ksat * i cm/year Calculated ASTM E2081-00 (2015)
DAF Dilution Attenutation Factor 1.780 DAF = 1 + (Ugw*δgw)/(I*W) dimensionless Calculated ASTM E2081-00 (2015)

Koc
Soil Organic Carbon-Water 

Partition Coefficient 60.7 cm^3-W/g-C Compound-Specific EPA RSL Table, 2015

foc Fractional Org. Carbon 3.58% % Site-specific UC PPCAP, Table 1

Kd
Soil-Water Partition/Sorption 

Coeff. 2.17306 Kd = Koc * foc g-W/g-soil Calculated ASTM E2081-00 (2015)

ρs Soil Bulk Density 1.80 g-S/cm^3-S Site-specific UC PPCAP, Table 1
Θw Soil Volumetric Water Content 0.258 cm^3-W/cm^3-S Site-specific UC PPCAP, Table 1
Θa Soil Volumetric Air Content 0.26 cm^3-A/cm^3-S default ASTM E2081-00 (2015)
H' Henry's Law Constant 0.403 dimensionless Compound-Specific EPA RSL Table, 2015

Ksw Soil to Leachate Partition Coeff. 2.375 Ksw = [Θw + (Kd*ρs) + (Heff * Θa)] / ρs mg/L-wtr/mg/kg-soil Calculated ASTM E2081-00 (2015)

LFsw
Leaching Factor - Soil to 

Groundwater 0.237 LFsw = 1/(Ksw * DAF) ppm/ppm Calculated ASTM E2081-00 (2015)

Cmax, soil Max soil concentration on-site 0.18 mg/kg Site-specific MEI CSR, 2015, Tables 
7, 8 & 22

Cleach Conc. in GW by leaching 4.3E-02 Cleach = Cmax, soil * LFsw mg/L Calculated ASTM E2081-00 (2015)

Cmax,gw Max GW concentration on-site 120 μg/L Site-specific
Cmax,gw Max GW concentration on-site 0.120 mg/L Site-specific

Csource, gw
Steady State GW concentration 

in source zone 0.163 Csource, gw = Cmax, gw + Cleach mg/L Calculated Calculated

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 60 ft Site & Compound-
specific

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 1,829 xdel, cm = xdel, ft * 30.48 cm/ft cm Site & Compound-
specific

xPOE

Dist: Downgrad. Edge Delineated 
Plume to Pt. of Exposure 1,000 ft Default

xPOE

Dist: Downgrad. Edge Delineated 
Plume to Pt. of Exposure 30,480 xPOE, cm = xPOE, ft * 30.48 cm/ft cm Default

xtotal
Distance - Total to Potential 

Receptor 1,060 ft Site-specific

xtotal
Distance - Total to Potential 

Receptor 32,309 xtotal, cm = xtotal, ft * 30.48 cm/ft cm Site-specific

λ Degradation rate const. 0.00066 day-1 Geo. Mean of Site 
Specific

MEI CSR, 2015, Table 
11

αx Longitudinal Dispersivity 3230.88 αx = xtotal * 0.1 cm Calculated ASTM E 1739
αy Transverse Dispersivity 1076.96 αy = αx / 3 cm Calculated ASTM E 1739
αz Vertical Dispersivity 161.544 αz = αx / 20 cm Calculated ASTM E 1739
u Specific Discharge 285.29 u = (Ksat * i) / Θw cm/day Calculated ASTM E2081-00 (2015)
W Source width (Horiz.) 46.7 ft Site-specific
W Source width (Horiz.) 1,423 Wcm = Wft * 30.48 cm/ft cm Calculated
Sd Source thickness (Vertical) 200 cm Default EPA RSL Table, 2015

Domenico Steady-State Transport/Attenuation Equation:  C(x) = Csource * {exp [xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u)))] * [erf (W/(4*sqrt(αy * xtotal)))] *    ASTM E 1739, EPA 
2002

Intermed. calc. Domenico - exponential term -7.419E-02  (xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u))) dimensionless Calculated Calculated
Intermed. calc. exp (exponential term) 9.285E-01 exp (exponential term) dimensionless Calculated Calculated

Intermed. calc. (1st term) - error function (erf) 
to be calc. 6.033E-02 (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated

Intermed. calc. (2nd term) - error function (erf) 
to be calc. 2.189E-02 (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated

Intermed. calc. erf (1st term)= 0.067989  erf (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf (2nd term)= 0.024692 erf (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf(1st Term) * erf (2nd Term} 1.679E-03 dimensionless Calculated Calculated

Intermed. calc. Domenico Results 
{parenthetical term} 1.559E-03 {exp [exp. term] * [erf (1st term)] * [erf  dimensionless Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 2.53E-04 C(x) = Csource, gw * {Domenico Eqn.} mg/L Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 0.25 C(x) = Csource, gw * {Domenico Eqn.} μg/L Calculated Calculated

Type 1 RRS Residential RRS/ Drinking 
Water MCL 5 μg/L Default EPD Rule 391-5-

.18(2)(b)

MEI CSR, 2015, Tbl 10

MEI CSR, 2015, Figs. 21-
25

Domenico Ground Water Solute Transport Model

Soil to Ground Water Leaching

Table 15
Domenico Fate & Transport/Attenutaion Model & Soil to Groundwater Leaching Calculations

Trichloroethene - Fountain Oaks Shopping Center

MEI CSR, 2015, Sec. 
3.4.4.1

GA VRP Act, 12-8-
102(11)(C)

Weidemeier, et al., 1999, 
p. 52

MEI CSR, 2015, Sect. 
3.4.4.4.1

MEI CSR, Table 2



Variable Variable Definition Value Formula Units Parameter Type Data Source

W Width of Source 46.7 ft Site-specific

W Width of Source 1,423 Wcm = Wft * 30.48 cm/ft cm Site-specific

P Avg. Annual Precipitation 49.71 in/yr Site-specific Natl. Weather Svc, 
Peachtree City

P Avg. Annual Precipitation 126 Pcm = Pin * 2.54 cm/in cm/yr Calculated

ki Infiltration Factor 0.0009 dimensionless Specific to Silty Soil

I Infiltration Rate 14.3 I = P2*0.009 cm/year Calculated

δgw GW Mixing Zone Thickness 7.1 ft Site-specific
δgw GW Mixing Zone Thickness 216 δgw, cm = δgw, ft * 30.48 cm/ft cm Site-specific

Ksat
Hydraulic conductivity 

(saturated) 7.78E-05 cm/sec Site-specific UC PPCAP, Pg 23

Ksat
Hydraulic conductivity 

(saturated) 6.72E+00 Ksat,(cm/day) = Ksat,(cm/s)* 86,400 sec/day cm/day

i Groundwater Hydraulic 
Gradient 0.03 i = Δhead/Δdistance (along flow path) cm/cm Site-specific, Avg. MEI CSR, Figure 17

Ugw GW Darcy velocity 73.61 Ugw = Ksat * i cm/year Calculated ASTM E2081-00 (2015)
DAF Dilution Attenutation Factor 1.780 DAF = 1 + (Ugw*δgw)/(I*W) dimensionless Calculated ASTM E2081-00 (2015)

Koc
Soil Organic Carbon-Water 

Partition Coefficient 21.73 cm^3-W/g-C Compound-Specific EPA RSL Table, 2015

foc Fractional Org. Carbon 3.58% % Site-specific UC PPCAP, Table 1

Kd
Soil-Water Partition/Sorption 

Coeff. 0.777934 Kd = Koc * foc g-W/g-soil Calculated ASTM E2081-00 (2015)

ρs Soil Bulk Density 1.80 g-S/cm^3-S Site-specific UC PPCAP, Table 1
Θw Soil Volumetric Water Content 0.258 cm^3-W/cm^3-S Site-specific UC PPCAP, Table 1
Θa Soil Volumetric Air Content 0.26 cm^3-A/cm^3-S default ASTM E2081-00 (2015)
H' Henry's Law Constant 1.14 dimensionless Compound-Specific EPA RSL Table, 2015

Ksw Soil to Leachate Partition Coeff. 1.085 Ksw = [Θw + (Kd*ρs) + (Heff * Θa)] / ρs mg/L-wtr/mg/kg-soil Calculated ASTM E2081-00 (2015)

LFsw
Leaching Factor - Soil to 

Groundwater 0.518 LFsw = 1/(Ksw * DAF) ppm/ppm Calculated ASTM E2081-00 (2015)

Cmax, soil Max soil concentration on-site 0.0012 NOT DETECTED - Subst. MDL mg/kg Site-specific MEI CSR, 2015, Tables 
7, 8 & 22

Cleach Conc. in GW by leaching 6.2E-04 Cleach = Cmax, soil * LFsw mg/L Calculated ASTM E2081-00 (2015)

Cmax,gw Max GW concentration on-site 11 μg/L Site-specific
Cmax,gw Max GW concentration on-site 0.011 mg/L Site-specific

Csource, gw
Steady State GW concentration 

in source zone 0.012 Csource, gw = Cmax, gw + Cleach mg/L Calculated Calculated

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 70 ft Site & Compound-
specific

xdel
Distance: Source to Downgrad. 

Delineated Edge of Plume 2,134 xdel, cm = xdel, ft * 30.48 cm/ft cm Site & Compound-
specific

xPOE

Dist: Downgrad. Edge Delineated 
Plume to Pt. of Exposure 1,000 ft Default

xPOE

Dist: Downgrad. Edge Delineated 
Plume to Pt. of Exposure 30,480 xPOE, cm = xPOE, ft * 30.48 cm/ft cm Default

xtotal
Distance - Total to Potential 

Receptor 1,070 ft Site-specific

xtotal
Distance - Total to Potential 

Receptor 32,614 xtotal, cm = xtotal, ft * 30.48 cm/ft cm Site-specific

λ Degradation rate const. 0.00032 day-1 Geo. Mean of Site 
Specific

MEI CSR, 2015, Table 
11

αx Longitudinal Dispersivity 3261.36 αx = xtotal * 0.1 cm Calculated ASTM E 1739
αy Transverse Dispersivity 1087.12 αy = αx / 3 cm Calculated ASTM E 1739
αz Vertical Dispersivity 163.068 αz = αx / 20 cm Calculated ASTM E 1739
u Specific Discharge 285.29 u = (Ksat * i) / Θw cm/day Calculated ASTM E2081-00 (2015)
W Source width (Horiz.) 46.7 ft Site-specific
W Source width (Horiz.) 1,423 Wcm = Wft * 30.48 cm/ft cm Calculated
Sd Source thickness (Vertical) 200 cm Default EPA RSL Table, 2015

Domenico Steady-State Transport/Attenuation Equation:  C(x) = Csource * {exp [xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u)))] * [erf (W/(4*sqrt(αy * xtotal)))] *    ASTM E 1739, EPA 
2002

Intermed. calc. Domenico - exponential term -3.645E-02  (xtotal/(2 * αx)*(1-sqrt(1+(4*λ*αx/u))) dimensionless Calculated Calculated
Intermed. calc. exp (exponential term) 9.642E-01 exp (exponential term) dimensionless Calculated Calculated

Intermed. calc. (1st term) - error function (erf) 
to be calc. 5.976E-02 (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated

Intermed. calc. (2nd term) - error function (erf) 
to be calc. 2.168E-02 (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated

Intermed. calc. erf (1st term)= 0.067355  erf (W/(4*sqrt(αy * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf (2nd term)= 0.024461 erf (Sd/(4*sqrt(αz * xtotal))) dimensionless Calculated Calculated
Intermed. calc. erf(1st Term) * erf (2nd Term} 1.648E-03 dimensionless Calculated Calculated

Intermed. calc. Domenico Results 
{parenthetical term} 1.589E-03 {exp [exp. term] * [erf (1st term)] * [erf  dimensionless Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 1.8E-05 C(x) = Csource, gw * {Domenico Eqn.} mg/L Calculated Calculated

C(x) = Downgradient Point of 
Exposure Concentration 0.018 C(x) = Csource, gw * {Domenico Eqn.} μg/L Calculated Calculated

Type 1 RRS Residential RRS/ Drinking 
Water MCL 2 μg/L Default EPD Rule 391-5-

.18(2)(b)

MEI CSR, 2015, Tbl 10

MEI CSR, 2015, Figs. 21-
25

Domenico Ground Water Solute Transport Model

Soil to Ground Water Leaching

Table 16
Domenico Fate & Transport/Attenutaion Model & Soil to Groundwater Leaching Calculations

Vinyl Chloride - Fountain Oaks Shopping Center

MEI CSR, 2015, Sec. 
3.4.4.1

GA VRP Act, 12-8-
102(11)(C)

Weidemeier, et al., 1999, 
p. 52

MEI CSR, 2015, Sect. 
3.4.4.4.1

MEI CSR, Table 2



Average Depth below grade Thickness Thickness Soil SCS Soil stratum A User-defined
soil/ to bottom Depth Thickness of soil of soil stratum soil type SCS Soil Type stratum A

groundwater of enclosed below grade of soil stratum B, stratum C, directly above directly above (used to estimate soil vapor perm.
temperature, space floor, to water table, stratum A, (Enter value or 0) (Enter value or 0) water table, water table soil vapor perm.)

SYMBOL TS LF LWT hA hB hC (Enter A, B, or C) kv
UNITS (oC) (cm) (cm) (cm) (cm) (cm) (cm2)
VALUE 17.2 15 1067 457 610 0 B SL SL 1.00E-08

DATA SOURCE J&E Model User's 
Guide, Fig. 8 6" estimated 35' = approx. avg. DTW 

recorded near FOSC bldg
Boring Logs MW-1, 

MW-27
Boring Logs MW-1, 

MW-27 N/A 2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & Tbl 4

2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & Tbl 4

2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & Tbl 4 N/A

MEI VRP CSR, Table 3 *UC Document *UC Document *UC Document

Stratum A Stratum A Stratum A Stratum A Stratum B Stratum B Stratum B Stratum B
SCS soil dry soil total soil water-filled SCS soil dry soil total soil water-filled

soil type bulk density, porosity, porosity, soil type bulk density, porosity, porosity,
SYMBOL rbA nA qwA rbB nB qwB

UNITS (g/cm3) (unitless) (cm3/cm3) (g/cm3) (unitless) (cm3/cm3)
VALUE SL 1.52 0.386 0.315 SL 1.45 0.436 0.22

DATA SOURCE 2/21/08 Vapor Intrusion 
Assmnt*, Tables 3 & 4

11/28/05 PPCAP*, p.8 & 
Tbl 1; 2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & Tbl 4

11/28/05 PPCAP*, p.8 & 
Tbl 1; 2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & Tbl 4

11/28/05 PPCAP*, p.8 & 
Tbl 1; 2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & Tbl 4

SL=Conservative 
CL=Actual

11/28/05 PPCAP*, p.8 & 
Tbl 1; 2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & 4

11/28/05 PPCAP*, p.8 & 
Tbl 1; 2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & 4

2/21/08 Vapr Intr 
Assmnt*, Tbl 3 & 4

*UC Document *UC Document *UC Document *UC Document *UC Document *UC Document *UC Document

Enclosed Enclosed Enclosed
space Soil-bldg. space space Enclosed Floor-wall Indoor
floor pressure floor floor space seam crack air exchange

thickness, differential, length, width, height, width, rate,
SYMBOL Lcrack DP LB WB HB w ER

UNITS (cm) (g/cm-s2) (cm) (cm) (cm) (cm) (1/h)
VALUE 15 40 1676.4 701 426.7 0.1 0.43

DATA SOURCE
Measured: 2/21/08 

Vapr Intr Assmnt*, Tbl 
3 & Tbl 4

Default

2/21/08 Vapr Intr 
Assmnt*, Tbl 3, Tbl 4, & 
GW-ADV2-Feb04(PCE). 

Coin Shop?

2/21/08 Vapr Intr 
Assmnt*, Tbl 3, Tbl 4, 

& GW-ADV2-
Feb04(PCE). Coin 

Shop?

2/21/08 Vapr Intr 
Assmnt*, Tbl 3, Tbl 4, 

& GW-ADV2-
Feb04(PCE). Coin 

Shop?

Program Default

2/21/08 Vapr Intr 
Assmnt*, Tbl 3, Tbl 4, 

& GW-ADV2-
Feb04(PCE). Coin 

Shop
*UC Document *UC Document *UC Document *UC Document *UC Document

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

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

UNITS (yrs) (yrs) (yrs) (days/yr) (unitless) (unitless)
VALUE 70 25 25 250 1.0E-05 1

DATA SOURCE

Commercial/Indus. 
Value, RAGS Vol. I, 
Human Health Eval 

Manual - Suppl. 
Guidance, 1991, Ch. 3, 

p.9-10.

Commercial/Indus. 
Value, RAGS Vol. I, 
Human Health Eval 

Manual - Suppl. 
Guidance, 1991, Ch. 3, 

p.9-10.

Commercial/Indus. Value, 
RAGS Vol. I, Human 
Health Eval Manual - 

Suppl. Guidance, 1991, 
Ch. 3, p.9-10.

Commercial/Indus. 
Value, RAGS Vol. I, 

1991, Ch. 3, p.9; 
Program Default

Type 4 RRS; GEPD 
Rule 391-3-19-.07 

(9)(c)2

Type 4 RRS; GEPD 
Rule 391-3-19-.07 

(9)(c)3

PARAMETER

PARAMETER

PARAMETER

PARAMETER

TABLE 17
FOUNTAIN OAKS SHOPPING CENTER

JOHNSON & ETTINGER VAPOR INTRUSION MODEL - COMMERCIAL - INPUT DATA & SOURCE DOCUMENTATION



Concentration 
(mg/L) Location Most Recent 

Date Detected

Acetone 67-64-1 0.089 MW-13D 3/11/2015 1.0E+07 1.0E+04 nc NO

Benzene 71-43-2 0.135 MW-28 3/11/2015 8.0E+03 8.0E+00 ca NO

Chloroform 67-66-3 0.014 MW-9 3/12/2015 3.3E+03 3.3E+00 ca NO

Cumene (Isopropylbenzene) 98-82-8 0.0029 MW-28 3/11/2015 5.9E+05 5.9E+02 nc NOC NO

Dichloroethane, 1,2- 107-06-2 0.003 MW-28 5/20/2009 8.9E+03 8.9E+00 ca NO

Dichloroethylene, 1,2-cis-  (cDCE) 156-59-2 0.210 MW-4 3/12/2015 1.2E+05 1.2E+02 nc NO

Dichloroethylene, 1,2-trans-  (tDCE) 156-60-5 0.0012 MW-4 3/12/2015 1.1E+05 1.1E+02 nc NO

Ethylbenzene 100-41-4 0.0014 MW-4 5/21/2009 2.1E+06 2.1E+03 nc NOC NO

Methyl Ethyl Ketone (2-Butanone) 78-93-3 0.011 MW-13D 3/11/2015 1.7E+08 1.7E+05 nc NO

Methyl Isobutyl Ketone (MIBK) (4-methyl-
2-pentanone) (3) 108-10-1 ND N/A N/A 8.9E+07 8.9E+04 nc NOC NO

Tetrachloroethylene (PCE) 127-18-4 0.810 MW-2 3/12/2015 4.4E+03 4.4E+00 ca NO

Toluene 108-88-3 0.011 MW-19 5/21/2009 8.1E+05 8.1E+02 nc NOC NO

Trichloroethylene (TCE) 79-01-6 0.120 MW-4 3/12/2015 3.6E+02 3.6E-01 ca NO

Vinyl Chloride (VC) 75-01-4 0.011 MW-16 3/11/2015 1.1E+03 1.1E+00 ca NO

Xylenes 1330-20-7 0.024 MW-19 5/21/2009 2.1E+05 2.1E+02 nc NOC NO

NOTES: 

(1) concentrations that exceed a 10^-5 cancer risk are indicated by 'ca'. Concentrations exceeding a hazard quotient of 1 for noncarcinogenic effects indicated by 'nc'.
(2) "NOC" means "Not of Concern." Indicates final indoor groundwater concentration exceeds the compound solubility limit.

J&E Indoor 
Exposure GW 

Conc.  
Exceeded On 

Site?

(3) Methyl Isobutyl Ketone (MIBK) not detected in on-site groundwater. MIBK only detected in single off-site sample;  0.016 mg/L at MW-25, 22-MAY-09

Final 
Indoor 

Exposure 
GW Conc. 
NOTES (2)

J&E Final Indoor 
Exposure GW 
Concentration 

(mg/L)

TABLE 18
Fountain Oaks Shopping Center

J&E - Groundwater - Final Indoor Exposure vs Most Recent Detected Groundwater Concentrations

Chemical CAS Number

Maximum On-Site Groundwater Concentration 
(Most Recently Detected)

J&E Final Indoor 
Exposure GW 
Concentration 

(μg/L)

Final Indoor 
Exposure 
GW Conc. 
NOTES (1)



Variable Value

Target cancer risk (TR) - unitless 1.0E-05

Target hazard quotient (THQ) - unitless 1

Averaging time for carcinogens, resident adult (ATc, ar) - years 70

Averaging time for carcinogens, resident child (ATc, cr) - years 70

Averaging time for carcinogens, commercial (ATc, c) - years 70

Averaging time for noncarcinogens, resident adult (ATnc, ar) - years 30

Averaging time for noncarcinogens, resident child (ATnc, cr) - years 6

Averaging time for noncarcinogens, commercial (ATnc, c) - years 25

Averaging time - days/year 365

Body Weight - adult (BWa) - kg 70

Body Weight - children  1-6 yr (BWc) - kg 15

Exposure frequency (EF), residential - days/yr 350

Exposure frequency (EF), commercial - days/yr 250

Exposure duration, resident adult (EDar) - years 30

Exposure duration, resident child (EDcr) - years 6

Exposure duration, commercial (EDc) - years 25

Exposure Time (ET) hours/day 24

Ingestion Rate, Soil, resident (IRsoil, r) - mg/day 200

Inhalation Rate, resident adult (IRair, ar) - m3/day 15

Inhalation Rate, resident child (IRair, cr) - m3/day 15

Inhalation Rate, Commercial (IRair, c) - m3/day 20

Inhalation Rate, Commercial (IRair, c) - m3/day 20

Ingestion Rate, Water - resident child (IRWcr) - L/day 1

Ingestion Rate, Water - commercial (IRWc) - L/day 1

Particulate Emission Factor (PEF) - mg/kg 1.36E+09

Volatilization factor of Andelman (K) - L/m3 0.5

TABLE 19
Fountain Oaks Shopping Center

Risk Reduction Standards - Exposure Parameter Values



Chemical CAS Number

 Ingestion 
Cancer Slope 

Factor SFo
 (mg/kg-day)-1

 Inhalation 
Unit Risk
 (ug/m3)-1

 Inhalation 
Cancer Slope 

Factor SFi
 (mg/kg-day)-1

Oral Chronic 
Reference Dose 

RfDo
(mg/kg-day)

Inhalation 
Chronic 

Reference 
Concentration 

RfC
 (mg/m3)

Inhalation 
Chronic 

Reference 
Dose RfDi

 (mg/kg-day)

Volatilization 
Factor - VF 

(m3/kg)

Acetone 67-64-1 - - - 9.0E-01 3.1E+01 8.8E+00 3.88E+03

Benzene 71-43-2 5.5E-02 7.8E-06 2.7E-02 4.0E-03 3.0E-02 8.6E-03 3.54E+03

Chloroform 67-66-3 3.1E-02 2.3E-05 8.1E-02 1.0E-02 9.8E-02 2.8E-02 3.62E+03

Cumene (Isopropylbenzene) 98-82-8 - - - 1.0E-01 4.0E-01 1.1E-01 6.20E+03

Dichloroethane, 1,2- 107-06-2 9.1E-02 2.6E-05 9.1E-02 6.0E-03 7.0E-03 2.0E-03 4.60E+03

Dichloroethylene, 1,2-cis-  (cDCE) 156-59-2 - - - 2.0E-03 7.0E-03 2.0E-03 3.84E+03

Dichloroethylene, 1,2-trans-  (tDCE) 156-60-5 - - - 2.0E-02 7.0E-02 2.0E-02 1.70E+03

Ethylbenzene 100-41-4 1.1E-02 2.5E-06 8.8E-03 1.0E-01 1.0E+00 2.9E-01 5.70E+03

Methyl Ethyl Ketone (MEK)

    (2-Butanone)

Methyl Isobutyl Ketone (MIBK)

    (4-metyl-2-pentanone)

Tetrachloroethylene (PCE) 127-18-4 2.1E-03 5.9E-06 2.1E-02 6.0E-03 4.0E-02 1.1E-02 3.83E+03

Toluene 108-88-3 - - - 8.0E-02 5.0E+00 1.4E+00 6.34E+03

Trichloroethylene (TCE) 79-01-6 4.6E-02 4.1E-06 7.0E-03 5.0E-04 2.0E-03 5.7E-04 5.03E+03

Vinyl Chloride (VC) 75-01-4 7.2E-01 4.4E-06 1.5E-02 3.0E-03 1.0E-01 2.9E-02 9.60E+02

Xylenes 1330-20-7 - - - 2.0E-01 1.0E-01 2.9E-02 1.01E+04

TABLE 20
Fountain Oaks Shopping Center

Risk Reduction Standards - Chemical-Specific Parameter Values

78-93-3 - - - 6.0E-01 5.0E+00 1.4E+00 1.22E+04

3.0E+00 8.6E-01 1.10E+04108-10-1 - - - 8.0E-02



Compound
On-Site Maximum Residual 

Soil Concentration (3)
Off-Site Maximum Soil 

Concentration (3) Soil RRS - Type 3/4

(mg/kg) (mg/kg) (mg/kg)

acetone 0.29 0.081 (2) 400

benzene (1) 0.016 ND 53.1

chlorobenzene 0.0078 ND 10

chloroform ND ND 6.38

cumene (isopropylbenzene) ND ND 22

cis-1,2-dichloroethene (cDCE) 0.3 ND 1.84

trans-1,2-dichloroethene (tDCE) ND ND 10

methyl ethyl ketone (MEK) (1) 0.12 ND 22400

tetrachloroethene (PCE) 1.1 ND 1.18

trichloroethene (TCE) 0.18 ND 0.7

vinyl chloride (VC) ND ND 0.2

    All other RRS calculated by UC (UC PPCAP, 28-NOV-05, Table 5)
(2) Type 1/Type 2 RRS for Acetone in residential soil is 115,000 mg/kg
"ND" means "not detected"

Table 21 - Residual Soil COC Concentrations Versus Soil RRS

(3) Soil analytical information taken from UC PPCSR, Table 7 - "Soil Verification Analytical Testing Summary" and Table 8 "Marion 
Split Verification Sample Test Results" and from MEI 10-JAN-10 CSR, Table 3 "Soil Analytical Results"

(1) Indicates RRS calculated by MEI (Using RAGS Equations 6 & 7 with up-to-date toxicity information).  Eqn 6 & 7 input values 
utilized are listed in Tables 10 & 11 in this VRP Application document. 



Type 1 RRS

Concentration 
(mg/L) Location Most Recent 

Date Detected
Concentration 

(mg/L) Location Most Recent 
Date Detected

RAGS EQN 
1 ADULT 

TR=1.0E-5
(mg/L)

RAGS EQN 1 
CHILD 

TR=1.0E-5
(mg/L)

RAGS EQN 2 
ADULT 
HQ=1
(mg/L)

RAGS EQN 2 
CHILD 
HQ=1
(mg/L)

Type 1 
Groundwater 

Criteria (mg/L)

Residential 
RRS 

Exceeded 
Off Site?

Residential 
RRS 

Exceeded 
On Site?

Acetone 67-64-1 0.061 MW-25 5/22/2009 0.089 MW-13D 3/11/2015 - - 2.4E+01 8.0E+00 8.0E+00 nc 4.0E+00 8.0E+00 NO NO

Benzene 71-43-2 ND N/A N/A 0.135 MW-28 3/11/2015 5.4E-03 7.0E-03 5.3E-02 1.4E-02 5.4E-03 ca 5.0E-03 5.4E-03 NO YES

Chloroform 67-66-3 0.078 MW-24 5/21/2009 0.014 MW-9 3/12/2015 2.6E-03 2.9E-03 1.6E-01 4.2E-02 2.6E-03 ca 1.0E-01 1.0E-01 NO NO

Cumene (Isopropylbenzene) (2) 98-82-8 ND N/A N/A 0.0029 MW-28 3/11/2015 - - 8.5E-01 2.1E-01 2.1E-01 nc 1.0E-03 2.1E-01 NO NO

Dichloroethane, 1,2- 107-06-2 ND N/A N/A 0.003 MW-28 5/20/2009 2.0E-03 2.4E-03 1.8E-02 4.0E-03 2.0E-03 ca 5.0E-03 5.0E-03 NO NO

Dichloroethylene, 1,2-cis-  (cDCE) 156-59-2 0.0079 MW-29 3/11/2015 0.210 MW-4 3/12/2015 - - 5.2E+01 3.6E-02 3.6E-02 nc 7.0E-02 7.0E-02 NO YES

Dichloroethylene, 1,2-trans-  (tDCE) 156-60-5 ND N/A N/A 0.0012 MW-4 3/12/2015 - - 1.5E-01 3.7E-02 3.7E-02 nc 1.0E-01 1.0E-01 NO NO

Ethylbenzene 100-41-4 ND N/A N/A 0.0014 MW-4 5/21/2009 1.9E-02 2.4E-02 1.6E+00 4.3E-01 1.9E-02 ca 7.0E-01 7.0E-01 NO NO

Methyl Ethyl Ketone (2-Butanone) 78-93-3 ND N/A N/A 0.011 MW-13D 3/11/2015 - - 8.5E+00 3.0E+00 3.0E+00 nc 2.0E+00 3.0E+00 NO NO

Methyl Isobutyl Ketone (MIBK) (4-
methyl-2-pentanone) 108-10-1 0.016 MW-25 5/22/2009 ND N/A N/A - - 2.2E+00 7.4E-01 7.4E-01 nc 2.0E+00 2.0E+00 NO NO

Tetrachloroethylene (PCE) 127-18-4 0.010 MW-30 3/11/2015 0.810 MW-2 3/12/2015 1.1E-02 1.2E-02 2.2E-01 9.1E-02 1.1E-02 ca 5.0E-03 1.1E-02 NO YES

Toluene 108-88-3 ND N/A N/A 0.011 MW-19 5/21/2009 - - 2.4E+00 8.8E-01 8.8E-01 nc 1.0E+00 1.0E+00 NO NO

Trichloroethylene (TCE) 79-01-6 0.0022 MW-33 3/10/2015 0.120 MW-4 3/12/2015 1.2E-02 1.9E-02 4.3E-03 1.0E-03 1.0E-03 ca 5.0E-03 5.0E-03 NO YES

Vinyl Chloride (VC) 75-01-4 ND N/A N/A 0.011 MW-16 3/11/2015 1.1E-03 2.2E-03 7.9E-02 2.6E-02 1.1E-03 nc 2.0E-03 2.0E-03 NO YES

Xylenes 1330-20-7 ND N/A N/A 0.024 MW-19 5/21/2009 - - 2.7E-01 5.8E-02 5.8E-02 nc 1.0E+01 1.0E+01 NO NO

NOTES: (1) RRS concentrations that equate to a 10^-5 cancer risk are indicated by 'ca'. RRS concentrations that equate to a hazard quotient of 1 for noncarcinogenic effects are indicated by 'nc'.
(2) Type 1 RRS with a "(2)" superscript indicates that the compound is not listed in Table 1 of Appendix III and the method detection limit (MDL) has been substituted.

       NOTE: The calculated Type 2 RRS for cumene are TWO ORDERS OF MAGNITUDE greater than the default Type 1/Type 3 RRS based on the detection limit. 

TABLE 22
Fountain Oaks Shopping Center

Risk Reduction Standards - Groundwater - Residential Type 1 and Type 2 RRS Summary Table

Final RRS 
Groundwater 
Residential 

(mg/L)

(3) Type 2 RRS concentrations could not be calculated for the non-carcinogen Diisopropyl ether, since no Oral Chronic Reference Dose (RfDo) is available from the U.S. EPA and the compound is not listed in Georgia EPD Rule 391-3-19-.07, Appendix III, Table 1. The listed RRS is the U.S. EPA RSL for 
tapwater ingestion.

Chemical CAS 
Number

Potential Type 2 Risk Reduction Standards

TYPE 2 RRS 
(Min. EQN 1 

or EQN 2 
Value)

Type 2 
RRS

Notes

Maximum On-Site Groundwater  Concentration 
(Most Recently Detected)

Most Recent Sampling 
Event (March 2015)

Maximum Off-Site Groundwater Concentration 
(Most Recently Detected)



Type 3 RRS

Concentration 
(mg/L) Location Most Recent 

Date Detected
Concentration 

(mg/L) Location Most Recent 
Date Detected

RAGS EQN 1 
Commercial 
TR=1.0E-5

(mg/L)

RAGS EQN 2 
Commercial

HQ=1
(mg/L)

Type 3 
Groundwater 

Criteria (mg/L)

Acetone 67-64-1 0.061 MW-25 5/22/2009 0.089 MW-13D 3/11/2015 - 4.6E+01 4.6E+01 nc 4.0E+00 4.6E+01 NO

Benzene 71-43-2 ND N/A N/A 0.135 MW-28 3/11/2015 8.7E-03 7.2E-02 8.7E-03 ca 5.0E-03 8.7E-03 YES

Chloroform 67-66-3 0.078 MW-24 5/21/2009 0.014 MW-9 3/12/2015 3.4E-03 2.2E-01 3.4E-03 ca 1.0E-01 1.0E-01 NO

Cumene (Isopropylbenzene) (2) 98-82-8 ND N/A N/A 0.0029 MW-28 3/11/2015 - 1.0E+00 1.0E+00 nc 1.0E-03 (2) 1.0E+00 NO

Dichloroethane, 1,2- 107-06-2 ND N/A N/A 0.003 MW-28 5/20/2009 2.9E-03 2.0E-02 2.9E-03 ca 2.0E-03 2.9E-03 NO

Dichloroethylene, 1,2-cis-  (cDCE) 156-59-2 0.0079 MW-29 3/11/2015 0.210 MW-4 3/12/2015 - 1.9E-02 1.9E-02 nc 3.6E-02 3.6E-02 YES

Dichloroethylene, 1,2-trans-  (tDCE) 156-60-5 ND N/A N/A 0.0012 MW-4 3/12/2015 - 1.9E-01 1.9E-01 nc 3.7E-02 1.9E-01 NO

Ethylbenzene 100-41-4 ND N/A N/A 0.0014 MW-4 5/21/2009 2.9E-02 2.3E+00 2.9E-02 ca 1.9E-02 2.9E-02 NO

Methyl Ethyl Ketone (2-Butanone) 78-93-3 ND N/A N/A 0.011 MW-13D 3/11/2015 - 1.2E+01 1.2E+01 nc 2.0E+00 1.2E+01 NO

Methyl Isobutyl Ketone (MIBK) (4-
methyl-2-pentanone) 108-10-1 0.016 MW-25 5/22/2009 ND N/A N/A - 4.2E+00 4.2E+00 ca 7.4E-01 4.2E+00 NO

Tetrachloroethylene (PCE) 127-18-4 0.010 MW-30 3/11/2015 0.810 MW-2 3/12/2015 1.4E-02 5.9E-01 1.4E-02 ca 5.0E-03 1.4E-02 YES

Toluene 108-88-3 ND N/A N/A 0.011 MW-19 5/21/2009 - 5.2E+00 5.2E+00 nc 8.8E-01 5.2E+00 NO

Trichloroethylene (TCE) 79-01-6 0.0022 MW-33 3/10/2015 0.120 MW-4 3/12/2015 2.5E-02 5.2E-03 5.2E-03 ca 5.0E-03 5.2E-03 YES

Vinyl Chloride (VC) 75-01-4 ND N/A N/A 0.011 MW-16 3/11/2015 3.3E-03 1.5E-01 3.3E-03 ca 2.0E-03 3.3E-03 YES

Xylenes 1330-20-7 ND N/A N/A 0.024 MW-19 5/21/2009 - 2.9E-01 2.9E-01 nc 1.0E+01 1.0E+01 NO

NOTES: (1) RRS concentrations that equate to a 10^-5 cancer risk are indicated by 'ca'. RRS concentrations that equate to a hazard quotient of 1 for noncarcinogenic effects are indicated by 'nc'.
(2) Type 1 & Type 3 RRS for cumene (isopropylbenzene) is the most recent (March 2015) 0.0010 mg/L (1 ug/L) detection limit in accordance with EPD Rule Rule 391-3-19-.07(6)(b). 

Final 
Commercial 
RRS (mg/L)

Commercial 
RRS Exceeded 

On Site?

(3) RRS concentrations could not be calculated for the non-carcinogen Diisopropyl ether, since no Oral Chronic Reference Dose (RfDo) is available from the U.S. EPA and the compound is not listed in Georgia EPD Rule 391-3-19-.07, Appendix III, Table 1. The listed RRS is the U.S. 
EPA RSL for tapwater ingestion.

TABLE 23
Fountain Oaks Shopping Center

Risk Reduction Standards - Groundwater - Commercial Type 3 and Type 4 RRS Summary Table

Chemical CAS Number

Potential Type 4 Risk Reduction 
Standards

TYPE 4 RRS 
(Min. EQN 1 or 
EQN 2 Value)

Type 4 
RRS

Notes

Maximum Off-Site Groundwater Concentration 
(Most Recently Detected)

Maximum On-Site Groundwater  Concentration 
(Most Recently Detected)



Well ID
March-2015 

Concentration 
(µg/L)

Well ID
March-2015 

Concentration 
(µg/L)

Well ID
March-2015 

Concentration 
(µg/L)

Benzene 71-43-2 0.0087 8.7 MW-20 15

MW-21 24

MW-28 135

Dichloroethylene, 1,2-cis-  (cDCE) 156-59-2 0.036 36 MW-2 66.5 MW-16 100

MW-4 210 MW-20 43

MW-28 43

Tetrachloroethylene (PCE) 127-18-4 0.014 14 MW-2 775 MW-5 170

MW-3 33 MW-16 19

MW-9 18 MW-20 160

MW-13S 22 MW-22 520

MW-14 40 MW-23 120

MW-28 18

Trichloroethylene (TCE) 79-01-6 0.0052 5.2 MW-2 71.5 MW-6 5.5

MW-4 120 MW-16 35

MW-20 8.8

MW-28 7.95

Vinyl Chloride (VC) 75-01-4 0.0033 3.3 MW-16 11

MW-28 4.3

TABLE 24
Fountain Oaks Shopping Center

Commercial Risk Reduction Standards - Groundwater - Exceedance Locations & Release Sources

Former On-Site Drycleaner Off-Site Drycleaner Off-Site Gas StationFinal Commercial 
RRS (µg/L)

Release Sources for RRS Exceedances at Individual Wells

Compounds in On-Site 
Groundwater Exceeding Type 3 / 

Type 4 Commercial RRS

CAS 
Number

Final 
Commercial 
RRS (mg/L)



 

Appendix D 
 

Milestone Schedule  
Gantt Chart  



TASK 0-6 6 - 12 12 - 18 18 - 24 24 - 30 30 - 36 36 - 42 42 - 48 48 - 54 54 - 60

Abandon 13 Monitor Wells

Horizontal Delineation of Release 
Site - COMPLETED

Horizontal Delineation of Release 
Off Site- COMPLETED

Update CSM - COMPLETED

Submit Compliance Status Reoprt 
(CSR) - COMPLETED

Milestone Schedule Gantt Chart
Time to Accomplish Task (Months from Acceptance in VRP)



 

Appendix E 
 

Warranty Deeds, Tax Plats  
&  

Property Owner Authorizations  





9/24/2015 Fulton County Tax Office

http://qpublic9.qpublic.net/ga_display_dw.php?county=ga_fulton&KEY=17%20009300061319 1/2

Recent Sales in Neighborhood 
Recent Sales in Area Previous Parcel Next Parcel Field Definitions Return to Main Search Fulton Home

Owner and Parcel Information
Owner Name  AMREIT FOUNTAIN OAKS LP  Today's Date  September 24, 2015 

Mailing Address    8 GREENWAY PLZ SUITE 1000  Parcel Number  17 009300061319 

   HOUSTON, TX 77046  Tax District  59  

Location Address  4920 ROSWELL RD  Zoning  C2 

Legal Description  C2  Acres  13.47 

Property Class  C5­Commercial Large Tracts   Parcel Map  

Neighborhood  C202   Homestead  N  

Legal Description  

Assessment Information       Show Historical Assessments      Show Assessment Notice
Year LUC CLASS Land Value Building Value Total Value Assessed Value
2015  343  C4    $ 14,547,600    $ 12,186,000    $ 26,733,600    $ 10,693,440 

Land Information
Land Type Land Code Description Square Feet Acreage Price

A  21    586,753  13.47  $ 14,547,600 

Commercial Improvement Information
Card Building Type Structure Code/Desc Units Year Built Total Square Footage
 1  01  343­343 NBHD SHOPPING CENTER    1988  33,150

 2  02  343­343 NBHD SHOPPING CENTER    1988  60,750

 3  03  347­347 SUPERMARKET    1988  61,553

 4  04  343­343 NBHD SHOPPING CENTER    1988  9,120

Accessory Information
Description Year Built Area Grade Value

PAVING­ASPHALT PARK  1988  325000    $ 404,513  

Sale Information
Sale
Date Sale Price Instrument Deed

Book
Deed
Page

Sale
Qualification Validity Grantee Grantor

2013­
06­24 $ 27,650,000 52795 503 Unqualified 0­Valid Sale AMREIT FOUNTAIN

OAKS LP
SHOPPES OF FOUNTAIN

OAKS, L.P.

2010­
12­23 $ 19,000,000 49684 138 Unqualified M­Sale Includes

Multiple Parcels
SHOPPES OF FOUNTAIN

OAKS LP
US RETAIL INCOME FUND

VIIID LIMITED

2003­
12­31

QUIT CLAIM
DEED 36860 617 Unqualified M­Sale Includes

Multiple Parcels
U S RETAIL INCOME

FUND VIII D
FLETCHER BRIGHT PTNRS I

LTD &

2003­
12­31

QUIT CLAIM
DEED 36860 606 Unqualified M­Sale Includes

Multiple Parcels
U S RETAIL INCOME

FUND VIII D LONG ISLAND ASSOC LTD

2003­
12­31 $ 18,000,000 LW 36860 599 Unqualified 9­Unvalidated/Deed

Stamps
U S RETAIL INCOME

FUND VIII D LONG ISLAND ASSOC LTD

Recent Sales in Neighborhood
Recent Sales in Area Previous Parcel Next Parcel Field Definitions Return to Main Search Page Fulton Home

Fulton County makes every effort to produce the most accurate information possible. No warranties, expressed or implied, are provided for the data
herein, its use or interpretation. Assessment information for all tax parcels included in this data is for the current tax year which began January 1st of
this calendar year. Value and characteristic parcel data on this site does not reflect changes due to documents recorded after January 1st however
sales information may be displayed to show recent sales. Website Updated: September 21, 2015
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http://qpublic9.qpublic.net/ga_display_dw.php?county=ga_fulton&KEY=17%20009300021073 1/1

Recent Sales in Neighborhood 
Recent Sales in Area Previous Parcel Next Parcel Field Definitions Return to Main Search Fulton Home

Owner and Parcel Information
Owner Name  AMREIT FOUNTAIN OAKS LP  Today's Date  September 24, 2015 

Mailing Address    8 GREENWAY PLZ SUITE 1000  Parcel Number  17 009300021073 

   HOUSTON, TX 77046  Tax District  59  

Location Address  115 WEST BELLE ISLE RD  Zoning  C2 

Legal Description  C2  Acres  0.2571 

Property Class  C3­Commercial Lots   Parcel Map  

Neighborhood  C202   Homestead  N  

Legal Description  

Assessment Information       Show Historical Assessments      Show Assessment Notice
Year LUC CLASS Land Value Building Value Total Value Assessed Value
2015  339  C3    $ 266,800    $ 9,700    $ 276,500    $ 110,600 

Land Information
Land Type Land Code Description Square Feet Acreage Price

S  21    11,200  0.2571  $ 424,390 

Improvement Information
No improvement information available for this parcel 

Accessory Information
Description Year Built Area Grade Value

PAVING­ASPHALT PARK  1987  11200    $ 13,938  

Sale Information
Sale
Date Sale Price Instrument Deed

Book
Deed
Page

Sale
Qualification Validity Grantee Grantor

2013­
06­24 $ 27,650,000 52795 503 Unqualified MA­Multi ­ Owned

Adjacent
AMREIT FOUNTAIN

OAKS LP
SHOPPES OF FOUNTAIN

OAKS, L.P.

2010­
12­23 $ 19,000,000 49684 138 Unqualified M­Sale Includes

Multiple Parcels
SHOPPES OF FOUNTAIN

OAKS LP
US RETAIL INCOME FUND

VIIID LIMITED

2003­
12­31

QUIT CLAIM
DEED 36860 606 Unqualified M­Sale Includes

Multiple Parcels
U S RETAIL INCOME

FUND VIII D LONG ISLAND ASSOC LTD

2003­
12­31

QUIT CLAIM
DEED 36860 617 Unqualified M­Sale Includes

Multiple Parcels
U S RETAIL INCOME

FUND VIII D
FLETCHER BRIGHT PTNRS I

LTD &

2003­
12­31 $ 1,000,000 LW 36860 611 Unqualified D­Duplicate sale U S RETAIL INCOME

FUND VIII D
FLETCHER BRIGHT PTNRS I

LTD &

1986­
07­03 $ 150,000 10193 158 Unqualified *­

Recent Sales in Neighborhood
Recent Sales in Area Previous Parcel Next Parcel Field Definitions Return to Main Search Page Fulton Home

Fulton County makes every effort to produce the most accurate information possible. No warranties, expressed or implied, are provided for the data
herein, its use or interpretation. Assessment information for all tax parcels included in this data is for the current tax year which began January 1st of
this calendar year. Value and characteristic parcel data on this site does not reflect changes due to documents recorded after January 1st however
sales information may be displayed to show recent sales. Website Updated: September 21, 2015
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9/24/2015 Fulton County Tax Office

http://qpublic9.qpublic.net/ga_display_dw.php?county=ga_fulton&KEY=17%20009300060881 1/1

Recent Sales in Neighborhood 
Recent Sales in Area Previous Parcel Next Parcel Field Definitions Return to Main Search Fulton Home

Owner and Parcel Information
Owner Name  SAVAGE MICHAEL O  Today's Date  September 24, 2015 

Mailing Address    537 MARKET ST S # 400  Parcel Number  17 009300060881 

   CHATTANOOGA, TN 37402  Tax District  59  

Location Address  LONG ISLAND TER  Zoning  R3 

Legal Description  R3  Acres  0.74 

Property Class  R3­Residential Lots   Parcel Map  

Neighborhood  17142   Homestead  N  

Legal Description  

Assessment Information       Show Historical Assessments      Show Assessment Notice
Year LUC CLASS Land Value Building Value Total Value Assessed Value
2015  300  R3    $ 71,600    $ 0    $ 71,600    $ 28,640 

Land Information
Land Type Land Code Description Square Feet Acreage Price

S  6    32,234  0.74  $ 71,590 

Improvement Information
No improvement information available for this parcel 

Accessory Information
Description Year Built Area Grade Value

No accessory information associated with this parcel.

Sale Information
Sale Date Sale Price Instrument Deed Book Deed Page Sale Qualification Validity Grantee Grantor
1984­03­01 $ 275,000 08868 474 Unqualified 9­Unvalidated/Deed Stamps

Recent Sales in Neighborhood
Recent Sales in Area Previous Parcel Next Parcel Field Definitions Return to Main Search Page Fulton Home

Fulton County makes every effort to produce the most accurate information possible. No warranties, expressed or implied, are provided for the data
herein, its use or interpretation. Assessment information for all tax parcels included in this data is for the current tax year which began January 1st of
this calendar year. Value and characteristic parcel data on this site does not reflect changes due to documents recorded after January 1st however
sales information may be displayed to show recent sales. Website Updated: September 21, 2015

© 2011 by the County of Fulton, GA | Website design by qpublic.net
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Appendix F 
 

EPD Letter of March 9, 2015



March 9, 2015 

Long Island Associates, Ltd . 
c/o Mr. Fletcher Bright 
537 Market Street, Suite 400 
Chattanooga, TN 37402 

Georgia Department of Natural Resources 
Environmental Protection Division-Land Protection Branch 

2 Martin Luther King Jr., Dr., Suite 1054, Atlanta, Georgia 30334 
(404) 657-8600; Fax (404) 657-0807 

Judson H. Turner, Director 

Subject: Fountain Oaks Shopping Center (HSI 10B07) 
4920 Roswell Road, NE 
Atlanta, Fulton County, Georgia 

Dear Mr. Bright: 

The Georgia Environmental Protection Division (EPD) has reviewed the January 14, 2010 
Compliance Status Report (CSR) for the referenced site. The CSR certified that the site was 
not in compliance with Risk Reduction Standards (RRS) for groundwater and proposed 
monitored natural attenuation to obtain compliance. EPD comments are as follows: 

1. Groundwater Sampling Event. A site-wide groundwater sampling event is needed to 
characterize current groundwater quality and assess the effectiveness of natural 
attenuation. 

2. Groundwater Sampling Comments: 

a. Groundwater sampling should be conducted in accordance with the March 6, 2013 
United States Environmental Protection Agency (USEPA) Region 4 SESD 
"Groundwater Sampling" operating procedure. This document is available at: 
http://www.epa .gov/region4/sesd/fbqstp/Groundwater-Sampling.pdf 

b. Purging and sampling information should be recorded on Groundwater Sampling 
Forms. The forms should include information such as the pumping rate, depth to 
pump/intake, screened interval, water level, groundwater parameter measurements 
(e.g., pH, turbidity, etc.), and purge volume. 

c. During the May 2009 groundwater sampling event, groundwater elevations were 
measured over a three day period. For the purpose of constructing the 
potentiometric surface map, it is recommended that groundwater elevations be 
measured on the same day. 

3. Geologic Cross-Sections. Geologic cross-sections are needed to support the 
conceptual site model. Cross-sections should depict monitoring wells with screened 
intervals, the water table, lithology, and contaminant concentrations. Cross-sections are 
specifically requested through MW-29, MW-14, MW-3, MW-2, MW-17, MW-26, MW-1B, 
and MW-25, and through MW-9, MW-4, MW-27, MW- 2, MW-17, MW-13s, and MW-13d. 

4. Vapor Intrusion Pathway. The vapor intrusion pathway should be evaluated based on 
current groundwater quality. Information regarding the evaluation of the vapor intrusion 
pathway is available at: https:llepd.georgia .gov/vapor-intrusion-technical-guidance 

5. Risk Reduction Standards. Updated Risk Reduction Standards should be calculated 
based on current toxicity values. Note that the default child inhalation rate used by EPD 
is 15 m3/day. Updated toxicity values are available from the USEPA Regional Screening 
Level Tables at: http://www.epa .gov/reg3hwmd/risk/human/rb-concentration_tablel 



March 9, 2015 Page 2 of 2 
EPD to Long Island Associates, Ltd. 
Subject: Fountain Oaks Shopping Center (HSI 10807) 

Please submit a groundwater monitoring report that addresses these comments by July 1, 2015. 
These comments may be addressed as part of a Voluntary Remediation Program application in 
lieu of a groundwater monitoring report. Information about the Voluntary Remediation Program 
is available at: http://epd.georgia .gov/voluntary-remediation 

If you have any questions, please contact David Hayes at 404-657-8600. 

cc: Steve Wild , Marion Environmental (via email) 

Sincerely, 

a~~ 
David Reuland 
Unit Coordinator 
Response and Remediation Program 



 

Appendix G 
 

Off-Site Source Review Documents 
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Appendix H 
 

Plate 1 – Graphic 3-D 
Conceptual Site Model  
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Note: Cross sections shown were chosen by the EPD in letter dated March 9th, 2015



 

Appendix I 
 

Compliance Status Report & 
Voluntary Remediation Program Application 

- Electronic Copy (Compact Disc)   
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