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STATEMENT OF FINDINGS

Emory North Decatur Road [Hazardous Site Inventory (HSI) #10121)]; property tax ID #18 053
03-010 of DeKalb County, Georgia is located at 1784 North Decatur Road in Atlanta, DeKalb
County, Georgia in Land Lot 52 and 53 of the 18th District of DeKalb County, Georgia (herein
referred to as the Site). The North Decatur Road Site was accepted into the Georgia Voluntary
Remediation Program (VRP) in a letter from the Georgia Environmental Protection Division
(GAEPD) dated April 8, 2014. In accordance with the rules for the Georgia VRP Act, this VRP
Compliance Status Report (VRP CSR) is being submitted on behalf of Emory University (owner
of the property) to certify compliance of the site to applicable soil cleanup standards.

The GAEPD was notified of a release of tetrachloroethene (PCE) at the Site in 1989. The Site
was listed on the Hazardous Site Inventory (HSI #10121) in 1994 for a release of PCE to soils
exceeding a reportable quantity. The Site was not listed as a result of a release to groundwater
exceeding a reportable quantity. Although PCE and daughter products were present in
groundwater, the Site did not score above the Groundwater Pathway Threshold of “10” when the
Reportable Quantities Screening Method was applied at the time of the HSI listing. These
conditions are still applicable today; thus, the Site does not currently have a release exceeding a
reportable quantity for groundwater. Pursuant to O.C.G.A. 12-8-107(g)(2) of the VRP Act, it is
not necessary to perform corrective action nor certification of compliance for groundwater at this
Site. Therefore, no additional corrective action is required at the Site per the VRP Act.

Prior to acceptance into the VRP, Emory University submitted a Corrective Action Plan (CAP)
to GAEPD Hazardous Site Response Act (HSRA) outlining the installation of a soil vapor
recovery system (SVE) and groundwater recovery system to remediate the site soils and
groundwater, respectively. Tetrachloroethene (PCE) and its daughter products, the volatile
organic compounds (VOCs) 1,1-dichloroethene, cis-1,2-dischloroethene, trans-1,2-
dichloroethene, trichloroethene (TCE), and vinyl chloride are the chemicals of concern at the
Site.

In 1995, the soil and groundwater remedial systems were installed in accordance with the
original CAP, concurrent with the construction of the computer science building (referred to as
the North Decatur Building on the Figures) at the site. The remedial systems consisted of
fourteen soil vapor recovery wells and four groundwater recovery wells (RW-1, RW-2, RW-3,
and RW-4). The remedial systems became fully operational in May 1995.

In July 1996, Emory University requested approval from GAEPD to discontinue the operation of
the SVE system for soil remediation because the soils at the site met the Type | Risk Reduction
Standards (RRS) (as described in GAEPD Rule 391-3 19.07). On August 15, 1996, the SVE
system operation was shutdown after approval by GAEPD. In August 2000, Emory collected
additional soil samples at the site to confirm the soils met the Type I RRS and the soil
contamination had been delineated. Soil samples were collected at three (3) locations (GP-01,
GP 02, and GP-03). At each location, two soil samples were collected: one at a depth of two (2)
feet below ground surface (bgs) and the other at four (4) feet bgs, for a total of six soil samples.
The six soil samples were analyzed by EPA Method 8260B for tetrachloroethene and its
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daughter products (trichloroethene, dichloroethenes, and vinyl chloride). Tetrachloroethene was
detected in the six soil samples at concentrations ranged from 0.0101 mg/kg to 0.0238 mg/kg.
The concentrations of tetrachloroethene in the six soil samples were all an order of magnitude
below the Type 1 Risk Reduction Standard of 0.5 mg/kg. The daughter products 1,1-
dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, trichloroethene, and vinyl
chloride were not detected above the laboratory method detection limits in the six soil samples.
Therefore, the soils met the Hazardous Substance Response Act (HSRA) Type 1 Risk Reduction
Standards (RRS).

Additional soil samples were collected in December 2000 during the installation of monitoring
wells MW-1, MW-2, MW-3 (later converted to recovery well RW-5) and MW-4. Specifically,
three soil samples were collected from MW-1 (2 feet bgs, 5 feet bgs, and 10 feet bgs), MW-2 (2
feet bgs, 5 feet bgs, and 10 feet bgs), and MW-4 (2 feet bgs, 5 feet bgs, and 10 feet bgs) and in
MW-3 at 2 feet bgs, 5 feet bgs, and 15 feet bgs. No constituents of concern were detected above
the laboratory method detection limit except for the sample collected in MW-3 at 10 feet bgs.
PCE was detected in this sample at a concentration of 0.0022 mg.kg, which was well below the
Type | RRS.

The original groundwater recovery system (as installed in 1995) consisted of four groundwater
recovery wells (RW-1, RW-2, RW-3, and RW-4) and a groundwater treatment system consisting
of an air stripper and carbon filter system (added in 2000). In accordance with the revised
October 2000 CAP, the groundwater recovery system was expanded in 2001 by installing an
additional recovery well, RW-5 in response to the evaluation of data obtained from the
installation of four new monitoring wells (MW-1, MW-2, MW-3, and MW-4). Emory
University operated the groundwater recovery system until October 2014 and submitted either
Semi-annual monitoring reports and/or Annual Corrective Action Effectiveness Reports to
GAEPD during this timeframe.

On December 13, 2013, Emory University submitted an application to the Georgia VRP. In
response to GAEPD’s review of the application, Emory University submitted a Preliminary
Remediation Plan and Conceptual Site Model in January 2014. This plan proposed to discontinue
the pump and treat system used for groundwater remediation and instead, utilize groundwater use
controls/limitations and natural attenuation processes to protect human health and the
environment. The Site was accepted into the Georgia VRP in a letter dated April 8, 2014. In
January 2015, at the request of GAEPD, Emory University submitted an updated groundwater
model, a vapor intrusion evaluation, and an updated Conceptual Site Model. In April 2015,
Emory University submitted a draft Uniform Environmental Covenant to GAEPD for review.
On November 9, 2015, GAEPD notified Emory University that the Uniform Environmental
Covenant, groundwater model, vapor intrusion evaluation, and Conceptual Site Model were
approved.

There are two potential risks due to the presence of PCE and daughter products in groundwater at
the Site. The first risk is from groundwater consumption if a water well was installed and the
second risk is from vapor intrusion into the math/science building or a residence if constructed
on the Site. In June 2016, Emory filed an Environmental Covenant with the DeKalb County
Superior Court. It was recorded in Deed Book 25618 pages 662 through 675 (Appendix A).
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The Environmental Covenant prohibits the use or extraction of groundwater at the Site and
prohibits residential construction on the Site. In addition, the soil vapor modeling for the

property (see Section 3) indicated that the probable vapor concentrations did not exceed the
established risk levels for the property use (commercial).
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CERTIFICATION OF COMPLIANCE WITH RISK REDUCTION STANDARDS

I certify under penalty of law that this report and all attachments were prepared under my direction in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person who managed the system, or those persons
direcily responsible for gathering the information, the information submitted is, 10 the best of my
knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for
submitting false information including the possibility of fine and imprisonment for knowing violations.

Based on my review of the findings of this report with respect to the risk reduction standards of the Rules
for Hazardous Site Response Rule 391-3-19-.07, | have determined that the following parcel is in
compliance with the Type | Risk Reduction Standards for soil.

Tax Parcel ID #18 053 03-010 of DeKalb County, Georgia

In accordance with Section 12-8-107(g)(2) of the VRP Act it is not necessary to certify compliance for
groundwater at this Site.

Certified by:
Seatd 7 ) vommnt=_ ! /3 }2—-") 7
Scott Thomaston, Associate Director Date

Emory University, Environmental Health and Safety Office

GROUNDWATER SCIENTIST STATEMENT

I certify that I am a qualified groundwater scientist who has received a baccalaureate or post-graduate
degree in natural sciences or engineering, and have sufficient training and experience in groundwater
hydrology and related fields, as demonstrated by state registration and completion of accredited
university courses, that enable me to make sound professional judgments regarding groundwater
monitoring and contaminant fate and transport. I further certify that this Voluntary Remediation Program
Compliance Status Report prepared for the Emory University, located at 1784 North Decatur Road in

DeKalb County, Atlanta, Georgia, was prepared by myself and appropriate qualified subordinates
working under my direction.

G Vg b

Dale P. Voykin, P.G. v
Georgia Registration No. 1220
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PREFACE

AECOM, formerly URS Corporation (URS), has prepared this VRP CSR for the North Decatur
Road Site located at 1784 North Decatur Road in Atlanta, Georgia. This VRP CSR is submitted
on behalf of Emory University, the current owner of the property. The CSR relies in part on
reports and data from previous activities at the Site. The description of those activities in this
VRP CSR are based solely on information contained in those reports and not based on any first
hand observations by Emory University or AECOM. Reports and data relied on in preparing this
VRP CSR are included in the Appendices.
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1.0 INTRODUCTION

This VRP Compliance Status Report (CSR) for the property located at 1784 North Decatur
Road, Atlanta, DeKalb County, Georgia was prepared by AECOM, formerly URS, for submittal
to the GAEPD.

This chapter provides a description of the property, a summary of the property history,
investigation activities, and the organization of this status report. Previous reports and data
relied on in preparing this CSR are provided in the Appendices.

1.1 Site Location and Description

The Site is located at 1784 North Decatur Road in Atlanta, DeKalb County, Georgia. The
property address is 1722 - 1794 N. Decatur Road (north side of road). The owner is Emory
University, 1762 Clifton Road Suite 1200, Atlanta, Georgia 30322. The Site is located in Land
Lot 52 and 53 of the 18th District of DeKalb County, Georgia and was divided in the DeKalb
County records by permit number 18883 (LDP No. 18784) as Lot #3. The Site is an irregularly
shaped, 4.425-acre tract labeled “Lot #3” (property tax parcel ID 18-053-03). The Site (Lot #3) is
bound to the south by North Decatur Road, and partially bound to the north by Gambrell Drive.
A complete legal description of the property and a map of the Lot Division Plat illustrating Lot
#3 is included as Appendix B.

1.2 Site History

In 1989, Emory University purchased property at the intersection of North Decatur and
Burlington Roads in Atlanta, Georgia. A subsequent site assessment determined the property
had likely been impacted by a dry cleaning operation that had previously operated at the property
prior to Emory’s purchase. An automotive repair garage was also located on the property. The
assessment detected PCE in the property soils and groundwater. The dry cleaner building and
automotive garage building were subsequently removed during the redevelopment of the
property and construction of a six-story math building. The former dry cleaners were located in
front of the current location of the North Decatur Road math building in the vicinity of recovery
well RW-2. The footprint of the former strip mall, including the dry cleaners, is shown on
Figure 2.

In September 1993, Emory University submitted a CAP to GAEPD outlining the installation of a
soil vapor recovery system (SVE) and groundwater recovery system to remediate the site soils
and groundwater, and to meet the applicable risk reduction standards as described in EPD Rule
391-3-19.07. In 1994, the property was subsequently listed on the Georgia HSI.

In 1995, the remedial systems were installed in accordance with the original CAP, concurrent
with the construction of the computer science building (referred to as the North Decatur Building
on the Figures) at the site. The remedial systems consisted of four groundwater recovery wells
(RW-1, RW-2, RW-3, and RW-4) and fourteen soil vapor recovery wells. Several of the SVE
wells were installed beneath the computer science building. The SVE system became fully
operational in May 1995 and the groundwater recovery system became fully operational in July
1995.



In July 1996, Emory University requested approval from GAEPD to discontinue the operation of
the SVE system for soil remediation because the soils at the site met the Type I RRSs (as
described in EPD Rule 391-3 19.07). On August 15, 1996, the SVE system operation was
shutdown after approval by GAEPD. In August 2000 Emory collected additional soil samples at
the site to confirm the soils met the Type | RRS and the soil contamination had been delineated.
Soil samples were collected at three (3) locations (GP-01, GP 02, and GP-03). At each location,
two soil samples were collected: one at a depth of two (2) feet below ground surface (bgs) and
the other at four (4) feet bgs, for a total of six soil samples. The six soil samples were analyzed
by EPA Method 8260B for tetrachloroethene and its daughter products (trichloroethene,
dichloroethenes, and vinyl chloride). The analytical results for the six soil samples were below
the Georgia Hazardous Site response Act (HSRA) soil notification threshold. The concentrations
of tetrachloroethene in the six soil samples were also an order of magnitude below the HSRA
Type 1 RRS. The soil vapor extraction carbon cells were removed from the treatment area
during October 2001 to complete the shutdown of the SVE system. The carbon cells were sent
to MKC Enterprises Inc. in Doraville, Georgia for disposal.

In October 2000, Emory University submitted a revised CAP for the remediation of the
groundwater at the site. In December 2000 and January 2001, four additional monitoring wells
were installed at the site in accordance with the revised October 2000 CAP. The locations of the
monitoring wells, MW-1, MW-2, MW-3 (subsequently relabeled as recovery well RW-5), and
MW-4, are shown on Figure 1. The installation and construction of the wells were summarized
in a report titled Well Installation Report, May 15, 2001 that was previously submitted to the
Georgia EPD. Monitoring well MW-3 was converted to a recovery well and relabeled RW-5,
since PCE was detected at a low concentration in this well. Recovery well RW-5 was connected
to the groundwater treatment system and placed into operation on August 6, 2001. Soil samples
were collected during the installation of monitoring wells MW-1, MW-2, MW-3 (later converted
to recovery well RW-5) and MW-4. Specifically, three soil samples were collected from MW-1
(2 feet bgs, 5 feet bgs, and 10 feet bgs), MW-2 (2 feet bgs, 5 feet bgs, and 10 feet bgs), and MW-
4 (2 feet bgs, 5 feet bgs, and 10 feet bgs) and in MW-3 at 2 feet bgs, 5 feet bgs, and 15 feet bgs.
No constituents of concern were detected above the laboratory method detection limit except for
the sample collected in MW-3 at 10 feet bgs. PCE was detected in this sample at a concentration
of 0.0022 mg.kg which was well below the Type | RRS.

GAEPD agreed in a Consent Order dated June 7, 2001 that Emory University could continue
corrective action for groundwater at the site prior to submittal of a Compliance Status Report. In
December 2001, the first Annual Corrective Action Effectiveness Report (CAER) (dated
December 7, 2001) was submitted to Georgia EPD in accordance with the revised October 2000
CAP. The 2001 CAER report recommended sampling all monitoring wells and recovery wells
on the same date on a semi-annual basis, reducing the influent sampling from bi-monthly to
quarterly, and abandoning temporary piezometers TP-2 and TP-4 because these piezometers
were dry and were not needed for potentiometric contouring purposes. GAEPD reviewed the
2001 CAER and approved these recommendations on October 7, 2002. CAER reports were
subsequently submitted for the years 2002 through 2013 to GAEPD for review

The original groundwater recovery system (as installed in 1995) consisted of four groundwater
recovery wells (RW-1, RW-2, RW-3, and RW-4) and a groundwater treatment system consisting
of an air stripper. In October 2000, a carbon filter system was added to the treatment system to
treat vapors from the air stripper. In accordance with the revised October 2000 CAP, the



groundwater recovery system was expanded in 2001 by installing an additional recovery well,
RW-5 in response to the evaluation of data obtained from the installation of four new monitoring
wells (MW-1, MW-2, MW-3, and MW-4). Monitoring well MW 3 was converted to recovery
well RW-5 in August 2001. Recovery well RW-4 was converted to a monitoring well in June
2006, after years of being inoperable. The impacted groundwater was removed by the recovery
wells and piped to the treatment system (Figure 1) for treatment by an air stripper and subsequent
discharge to the DeKalb County sewer system in accordance with Publicly-Owned Treatment
Work Permit No. DK00086.

On December 13, 2013, Emory University submitted an application to the VRP. In January 2014,
Emory University submitted a Preliminary Remediation Plan and Conceptual Site Model. This
plan proposed to discontinue the pump and treat remediation and utilize groundwater use
controls/limitations and natural attenuation processes to protect human health and the
environment. In May 2014, Emory submitted a draft uniform environmental covenant to GA
EPD for review. In August and October 2014, URS performed sampling of the site monitoring
wells at the request of GAEPD to update the groundwater model. On October 19 and 20, 2014,
URS dismantled the groundwater extraction system after approval from GAEPD. The
groundwater treatment compound was dismantled, including all equipment (air stripper, air
treatment unit, primary sump tank, pumps, and electrical controls, fencing, and concrete
containment pad) by A&D Environmental. The groundwater pumps, controllers, and wiring were
removed from within the recovery wells as part of the dismantling process. The groundwater
discharge point to the DeKalb County Sewer was properly capped below ground. DeKalb
County was subsequently notified the NPDES permit for the system was no longer needed. In
addition, the former SVE well vaults were removed after the SVE wells were first abandoned by
Environmental Exploration, Inc. (EEI). The former locations of the vaults were backfilled with
soil and the surface graded to match the existing conditions (grass or pine bark).

In January 2015, URS submitted an updated groundwater model, a vapor intrusion evaluation,
and an updated Conceptual Site Model. A copy of the documents are included as Appendix C.
On April 8, 2015, AECOM (formerly URS) conducted an annual groundwater gauging and
sampling event. On November 9, 2015 GAEPD notified Emory that the Uniform Environmental
Covenant, groundwater model, vapor intrusion evaluation, and Conceptual Site Model were
approved.

In January 2016, Emory provided a copy of the draft covenant to the adjacent property owners
and the municipality (DeKalb County) for the 30 day comment period prior to GAEPDs
signature. Copies of the notices and proof of delivery are included in Appendix D. On May 26,
after receiving no comments to the draft covenant, GEPD signed the covenant. On June 17, 2016,
the Environmental Covenant was recorded in Deed Book 25618 pages 662 through 675 at the Clerk of
Superior Court in DeKalb County, Georgia. A copy of the file-stamped recorded covenant is included in
Appendix A.

In April 2016, AECOM performed the annual groundwater gauging and sampling event. The
results of the 2016 groundwater monitoring are presented in Appendix E in the report entitled
“Voluntary Remediation Program, 2016 Annual Progress Report”.



1.3 Organization of the Compliance Status Report

This CSR is organized to address the items specified in the Rules of the Georgia Department of
Natural Resources Environmental Protection Division (Rules), Chapter 391-3-19, Hazardous Site
Response, Section 391-3-19-.06(3) titled Compliance Status Report. The organization is as

follows:
Section 1.0
Section 2.0
Section 3.0
Section 4.0
Section 5.0
Section 6.0
Section 7.0
Section 8.0

Introduction

Source Description

Previous Investigations

Potential Receptors and Exposure Pathways
Compliance with Risk Reduction Standards
Affected Property Owners

References

Responsible Parties

1.4 Chemicals of interest

Tetrachloroethene and its daughter products (1,1-dichloroethene, cis-1,2-dichloroethene, trans-
1,2-dichloroethene, trichloroethene, and vinyl chloride).



2.0 SOURCE DESCRIPTION

This section of the VRP CSR provides a description of each known source which has contributed
or is contributing to a release as required by Section 391-3-19-.06(3)(b)(1) of the rules.

The following potential contamination source was identified.

Former dry cleaners located at the intersection of North Decatur Road and Burlington
Road.



3.0 PREVIOUS REPORTS

The following previous environmental investigations have been conducted at the site. Copies of
the reports are on file at GAEPD’s office.

Corrective Action Plan, for Perchloroethylene (PCE) Impacts, Former Dry Cleaners Site,
Adjacent to ASR Facility, Emory University, Atlanta, Georgia, prepared by Willmer Engineering
Inc., 1993.

Soil Sampling Report, 1784 North Decatur Road Building, Emory University, prepared by URS
Corporation, January 19, 2001.

Installation of Four Monitoring Wells, Sampling, and Analysis, Emory University, 1784 North
Decatur Road, Atlanta, Georgia, prepared by URS Corporation, May 15, 2001.

First Semi-annual Sampling Report, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, November 14, 2001.

2001 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, December 7, 2001.

Second Semi-annual Sampling Report, February 2002, Emory University, 1784 North Decatur
Road, Atlanta, Georgia, prepared by URS Corporation, April 30, 2002.

Semi-annual Sampling Report, May 2002, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, August 18, 2002.

Semi-annual Sampling Report, July 2002, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, August 20, 2002.

Semi-annual Sampling Report, December 2002, Emory University, 1784 North Decatur Road,
Atlanta, Georgia, prepared by URS Corporation, December 17, 2002.

Semi-annual Sampling Report, January 2003, Emory University, 1784 North Decatur Road,
Atlanta, Georgia, prepared by URS Corporation, April 2, 2003.

Semi-annual Sampling Report, June 2003, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, July 11, 2003.

Revised 2002 Corrective Action Effectiveness Report, Emory University, North Decatur Road
Site, HSI Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, dated December 8,
2003.

2003 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, dated December 15, 2003.

Semi-annual Sampling Report, January 2004, Emory University, 1784 North Decatur Road,
Atlanta, Georgia, prepared by URS Corporation, March 12, 2004.



Semi-annual Sampling Report, June 2004, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, July 21, 2004.

2004 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, December 15, 2004.

Semi-annual Sampling Report, January 2005, Emory University, 1784 North Decatur Road,
Atlanta, Georgia, prepared by URS Corporation, March 17, 2005.

Semi-annual Sampling Report, July 2005, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, July 11, 2005.

2005 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, December 20, 2005.

Semi-annual Sampling Report, February 2006, Emory University, 1784 North Decatur Road,
Atlanta, Georgia, prepared by URS Corporation, February 22, 2005.

Semi-annual Sampling Report, June 2006, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, July 7, 2005.

2006 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, December 22, 2006.

Semi-annual Sampling Report, February 2007, Emory University, 1784 North Decatur Road,
Atlanta, Georgia, prepared by URS Corporation, March 12, 2007.

Semi-annual Sampling Report, June 2007, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, July 5, 2007.

2007 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, December 10, 2007.

Semi-annual Sampling Report, February 2008, Emory University, 1784 North Decatur Road,
Atlanta, Georgia, prepared by URS Corporation, March 27, 2008.

Semi-annual Sampling Report, June 2008, Emory University, 1784 North Decatur Road, Atlanta,
Georgia, prepared by URS Corporation, July 25, 2008.

2008 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, January 9, 2009.

2009 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, January 4, 2010.

2010 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, February 4, 2011.



2011 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, January 27, 2012.

2012 Corrective Action Effectiveness Report, Emory University, North Decatur Road Site, HSI
Site No. 10121, Atlanta, Georgia, prepared by URS Corporation, March 14, 2013.

Voluntary Remediation Program Application, North Decatur Road Site, HSI No. 10121, Atlanta,
Georgia, prepared by URS Corporation, December 10, 2013.

Preliminary Remediation Plan and Preliminary Conceptual Site Model, North Decatur
Road/Burlington Road, prepared by URS Corporation, January 13, 2014.

Conceptual Site Model, Updated Groundwater Model, and Vapor Intrusion Evaluation
North Decatur Road/Burlington Road Site, HSI Site Number 10121, prepared by URS
Corporation, December 30, 2014.

Draft Uniform Environmental Covenant, Emory University, North Decatur Road Site, HSI Site
No 10121, Atlanta, Georgia, prepared by URS Corporation, May 14, 2015.

Voluntary Remediation Program, 2015 Annual Progress Report, Emory University, North
Decatur Road Site, HSI Site No 10121, Atlanta, Georgia, prepared by URS Corporation,
December 4, 2015.

Public Notice Letters to DeKalb and Adjacent Property Owners, prepared by URS Corporation,
January 2016

Final Uniform Environmental Covenant, Emory University, North Decatur Road Site, HSI Site
No 10121, Atlanta, Georgia, prepared by URS Corporation, May 26, 2016.



4.0 POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS

4.1 Conceptual Model

A Conceptual Site Model for the Site was prepared and submitted to GA EPD on December 30,
2015. GA EPD approved the Conceptual Model on November 9, 2015. A copy of the approved
conceptual model is included in Appendix C.

4.2 Fate and Transport Model

On December 20, 2014, AECOM submitted an updated groundwater model (BIOCHLOR) with
additional groundwater data collected in October 2014 per GAEPD’s request. The groundwater
model was approved in a letter dated November 9, 2015. AECOM has updated the groundwater
model with the 2016 annual groundwater sampling data and the results are presented in
Appendix F.

In summary, comparison of the current (2106) BIOCHLOR model output to that previously
performed on the 2104 data indicates much similarity. The earlier 2014 model output predicted
that, in 2039, maximum PCE concentrations on the order of 5 to 6 ug/L would only be present in
groundwater at the source area (vicinity of RW-3). The more-recent (2016) model predicts a
source-area groundwater PCE concentration of about 8 ug/L in 2040, with groundwater PCE
concentrations less that the Maximum Contaminant Level (MCL) noted at all locations by 2043.

4.3 Vapor Intrusion Evaluation

On December 20, 2014, AECOM submitted a vapor intrusion evaluation per EPD’s request. The
vapor intrusion evaluation concluded that vapor intrusion from groundwater to indoor air was not
a concern based on historic depths to groundwater, the groundwater flow pathway, and the
location of the historically highest PCE concentrations in groundwater in relation to the position
of the math/science building. The vapor intrusion evaluation has been updated with the 2016
groundwater data. A copy of the vapor intrusion evaluation is included in Appendix G.



5.0 COMPLIANCE WITH RISK REDUCTION STANDARDS

5.1 Soils

In 1989, Emory University purchased property at the intersection of North Decatur and
Burlington Roads in Atlanta, Georgia. A subsequent site assessment determined the property
had been impacted by a dry cleaning operation that had previously operated at the property prior
to Emory’s purchase. In September 1993, Emory University submitted a CAP to GAEPD
outlining the installation of a soil vapor recovery system (SVE) to remediate the site soils, and to
meet the applicable risk reduction standards as described in EPD Rule 391-3-19.07. In 1995, the
SVE remedial system was installed in accordance with the original CAP, concurrent with the
construction of the computer math/science at the Site. The remedial system consisted of fourteen
soil vapor recovery wells. The SVE system became fully operational in May 1995.

In July 1996, Emory University requested approval from GAEPD to discontinue the operation of
the SVE system for soil remediation because the soils at the site met the Type | Risk Reduction
Standards (RRS) (as described in EPD Rule 391-3 19.07). On August 15, 1996, the SVE system
operation was shut down after approval by GAEPD. In August 2000, Emory collected additional
soil samples at the site to confirm the soils met the Type | RRS and the soil contamination had
been delineated.  The six soil samples were analyzed by EPA Method 8260B for
tetrachloroethene and its daughter products (trichloroethene, dichloroethenes, and vinyl
chloride). Tetrachloroethene was detected in the six soil samples at concentrations ranging from
0.0101 mg/kg to 0.0238 mg/kg. The concentrations of tetrachloroethene in the six soil samples
were all an order of magnitude below the Type 1 Risk Reduction Standard of 0.5 mg/kg. The
daughter products 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene,
trichloroethene, and vinyl chloride were not detected above the laboratory method detection
limits in any of the six soil samples. Therefore, the soils met the HSRA Type 1 RRSs. A copy
of the soil sampling report is included in Appendix H.

Additional soil samples were collected in December 2000 during the installation of monitoring
wells MW-1, MW-2, MW-3 (later converted to recovery well RW-5) and MW-4. Specifically,
three soil samples were collected from MW-1 (2 feet bgs, 5 feet bgs, and 10 feet bgs), MW-2 (2
feet bgs, 5 feet bgs, and 10 feet bgs), and MW-4 (2 feet bgs, 5 feet bgs, and 10 feet bgs) and in
MW-3 at 2 feet bgs, 5 feet bgs, and 15 feet bgs. No constituents of concern were detected above
the laboratory method detection limit except for the sample collected in MW-3 at 10 feet bgs.
PCE was detected in this soil sample at a concentration of 0.0022 mg.kg, which was well below
the Type | RRS.

5.2 Groundwater

The Site was listed on the HSI as a result of a release to soil exceeding a reportable quantity, but
was not listed as a result of a release to groundwater exceeding a reportable quantity. Therefore,
pursuant to O.C.G.A. 12-8-107(g)(2) in the VRP Act, neither corrective action nor certification
of compliance for groundwater is required. According to Section 12-8-107(g)(2) of the VRP
Act:

“The participant shall not be required to perform corrective action or to certify
compliance for groundwater if the voluntary remediation property was listed on the



inventory as a result of a release to soil exceeding a reportable quantity for soil but was
not listed on the inventory as a result of a release to groundwater exceeding a reportable
quantity, and if the participant further demonstrates to the director at the time of
enrollment that a release exceeding a reportable quantity for groundwater does not exist
at the voluntary remediation property; and the groundwater protection requirements for
soils shall be based on protection of established point of exposure for groundwater as
provided under this part.”

Although PCE and daughter products were present in groundwater, the Site did not score above
the Groundwater Pathway Threshold of “10” when applying the Reportable Quantities Screening
Method at the time of the HSI listing. These conditions are still applicable today; thus, the Site
does not currently have a release exceeding a reportable quantity for groundwater. Additionally,
concentrations in soil are below the Type | RRS and are, thus, protective of groundwater quality.
The updated groundwater model also predicts the groundwater concentrations at the site will
continue to decrease to below MCLs by the year 2043.

There are two potential risks due to the presence of PCE and daughter products in groundwater at
the Site. The first risk is from groundwater consumption if a water well was installed and the
second risk is from vapor intrusion into the math/science building or a residence if constructed
on the Site. In June 2016, Emory filed an Environmental Covenant with the DeKalb County
Superior Court that prohibits the use or extraction of groundwater at the Site and prohibits
residential construction on the Site.



6.0 AFFECTED PROPERTY OWNER INFORMATION

This section of the VRP CSR provides a description of all properties which are part of the
HSRA-regulated Site, including the address and location of such property, its legal description,
and the property owner name, address and telephone number, as required by Section 391-3-19-
.02(2)(v), the “Site means that portion of the owner’s contiguous property and any other owner’s
property affected by a release exceeding a reportable quantity.”

The property is addressed as 1722 - 1794 N. Decatur Road (north side of road). The owner is
Emory University, 1762 Clifton Road Suite 1200, Atlanta, Georgia 30322. The owners contact
IS Mr. Scott Thomaston (404.727.1349). This tract of land was conveyed on February 10, 1988
from H. B. Hutchinson, Jr. (deceased) to Emory University recorded in Deed Book 6058, Page
449, DeKalb County Records. The area Property is located in Land Lot 52 and 53 of the 18th
District of DeKalb County, Georgia and was divided in the DeKalb County records by permit
number 18883 (LDP No. 18784) as Lot #3. The Property is an irregularly shaped, 4.425-acre
tract labeled “Lot #3” (property tax parcel ID 18-053-03). The Property (Lot #3) is bound to the
south by North Decatur Road, and partially bound to the north by Gambrell Drive. A complete
legal description of the area property and a map of the Lot Division Plat illustrating Lot #3 is
included as Appendix B.

The municipality adjacent properties and the respective owner’s addresses are listed below. The
adjacent properties are shown on Figure 3. In January 2016, Emory provided a copy of the draft
covenant to the adjacent property owners and the municipality (DeKalb County) for the 30 day
comment period prior to EPDs signature. Copies of the notices and proof of delivery are included
in Appendix D.

DeKalb County Tax Assessors Office
120 W Trinity P1#209
Decatur, GA 30030

1779 North Decatur Road, Decatur, GA
Isabel Thompson

13 White Street Extension
Watkinsville, GA 30677

1793 North Decatur Road, Decatur Georgia
Richard Larson and Jason Cohen

2941 W. Cypress Creek Road #102

Fort Lauderdale, FL 33309-1762

1767/1775/1785 North Decatur Road, Decatur, GA
Thibadeau Holdings, LLC
1448 Mcclendon Drive #8
Decatur, GA 30033-1805



7.0 RESPONSIBLE PARTIES

This section of the VRP CSR provides, as required by Section 391-3-19-.06(3)(b)(6) of the
Rules, the name, address and telephone number of any other person who may be a responsible
party for the Site, and a description of the type and amount of regulated substances such party
may have contributed to a release.

The following is the responsible party at this Site:

Emory University

1762 Clifton Road Suite 1200
Atlanta, Georgia 30322

(404) 727-1349

Attn: Scott Thomaston



8.0 ANNUAL VRP PROGRESS REPORT

On March 30, 2016, AECOM performed the annual groundwater gauging and sampling event.
The 2016 monitoring event report is provided in Appendix E. PCE and its daughter products
(1,1-dichloroethene, cis-1,2-dichloroethene, trans —1,2-dichloroethene, trichloroethene, and vinyl
chloride) were not detected above the laboratory detection limit in monitoring wells MW-1 and
MW-2 during the 2016 sampling event. PCE was detected at varying concentrations in
monitoring wells MW-4 and RW-4 and former recovery wells RW-1, RW-2, RW-3, and RW-5
during the groundwater sampling event. However, no daughter products were detected in
monitoring wells MW-4 and RW-4 and former recovery well RW-5 during the groundwater
sampling event. The daughter product trichloroethene was detected in former recovery wells
RW-2, at a concentration of 12 ug/l and former recovery well RW-3 at a concentration of 8.9
ug/L,. The PCE concentration in the furthest downgradient well, MW-4 showed a slight decrease
in concentration from 33 ug/L during the April 2015 sampling event to a concentration of 29
ug/L during the March 2016 sampling event. Overall, the March 2016 groundwater results are
consistent with the previous 2015 groundwater results and the groundwater model output.
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APPENDIX A

Recorded Environmental Covenant



After Recording Return to:

Georgia Environmental Protection Division
Response and Remediation Program

2 Martin Luther King, Jr. Drive, SE

Suite 1462 East

Atlanta, Georgia 30334

DEEDBOOK 25648 ™
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DeKalb County, Georgia

Environmental Covenant

This instrument is an Environmental Covenant executed pursuant to the Georgia Uniform
Environmental Covenants Act, OCGA § 44-16-1, ef seq. This Environmental Covenant subjects the
Property identified below to the activity and/or use limitations specified in this document. The effective
date of this Environmental Covenant shall be the date upon which the fully executed Environmental
Covenant has been recorded in accordance with OCGA § 44-16-8(a).

Fee Owner of Property/Grantor:

Grantee/Holder:

Grantee/Entity with
express power to enforce:

Parties with interest in the Property:

Property:

Emory University

¢/o Mr. Michael J. Mandi,

Executive Vice President for Business and Administration
408 Administration Building

201 Dowman Drive

Atlanta, GA 30322

Emory University

c/o Mr. Michael J. Mand],

Executive Vice President for Business and Administration
408 Administration Building

201 Dowman Drive

Atlanta, GA 30322

State of Georgia

Department of Natural Resources
Environmental Protection Division
2 Martin Luther King Jr. Drive, SE
Suite 1456 East Tower

Atlanta, GA 30334

None

The property subject to this Environmental Covenant is the Emory North Decatur Road Site, Georgia
Hazardous Site Response Act (HSRA) Hazardous Site Inventory (HSI) Site Number 10121 (hereinafter
“Property”), located at 1784 North Decatur Road in Atlanta, DeKalb County, Georgia. This tract of land
was conveyed on February 10, 1988 from H. B. Hutchinson, Jr. (deceased) to Emory University
recorded in Deed Book 6058, Page 449, DeKalb County Records. The Property is located in Land Lot
52 and 53 of the 18th District of DeKalb County, Georgia and was divided in the DeKalb County
records by permit number 18883 (LDP No. 18784) as Lot #3.



The Property is an irregularly shaped, 4.425-acre tract labeled “Lot #3” (property tax parcel ID 18-053-
03). The Property (Lot #3) is bound to the south by North Decatur Road, and partially bound to the north
by Gambrell Drive. A complete legal description of the property is attached as Exhibit A and a map of
the Lot Division Plat illustrating Lot #3 is attached as Exhibit B.

Tax Parcel Number(s):
18 053 03-010 of DeKalb County, Georgia

Name and Location of Administrative Records:

The corrective action at the Property that is the subject of this Environmental Covenant is described in
the following document[s]:

e Corrective Action Plan (CAP) for Perchloroethylene (PCE) Impacts, Former Dry Cleaner
Site Adjacent to Automotive Repair and Servicing Facility, Emory University dated
September 1993;

Revised Corrective Action Plan dated 2000;
2012 Corrective Action Effectiveness Report dated March 14, 2013; and,
Voluntary Remediation Program Application and Remediation Plan dated January 2014,
VRP CSR.
o These documents are available at the following locations:

Georgia Environmental Protection Division

Response and Remediation Program

2 Martin Luther King (MLK) Jr. Drive, SE, Suite 1054 East Tower
Atlanta, GA 30334

M-F 8:00 AM to 4:30 PM excluding state holidays

Description of Contamination and Corrective Action:

This Property has been listed on the state's hazardous site inventory and has been designated as needing
corrective action due to the presence of hazardous wastes, hazardous constituents, or hazardous
substances regulated under state law. The Emory North Decatur Road site is currently listed on the
Georgia HSI No. 10121 pursuant to the HSRA program administered by the Georgia Environmental
Protection Division (hereinafter “EPD”), due to a release of tetrachloroethylene (PCE) along with its
associated degradation products to soil and groundwater. In 1995, the soil and groundwater remedial
systems were installed in accordance with the original Corrective Action Plan (CAP). The remedial
systems consisted of fourteen soil vapor recovery wells and four groundwater recovery wells. In July
1996, Emory University requested approval from EPD to discontinue the operation of the soil vapor
extraction (SVE) system for soil remediation because the soils at the site met the Type 1 Risk Reduction
Standards (RRS). Emory has continued to operate a pump and treat groundwater remediation system at
the site since 1995 to remediate the PCE impacted groundwater. In 2014, Emory applied to the VRP and
submitted a remediation plan. The VRP remediation plan proposes to discontinue the pump and treat
remediation and utilize groundwater use controls/limitations and natural attenuation processes to protect
human health and the environment. Contact the property owner or the EPD for further information
concerning this Property. This notice is provided in compliance with the Georgia Hazardous Site
Response Act.,
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This Declaration of Covenant is made pursuant to the Georgia Uniform Environmental Covenants Act,
0.C.G.A. § 44-16-1 et seq. by Emory University, its successors and assigns, Emory University and the
State of Georgia, Department of Natural Resources, Environmental Protection Division (hereinafter
“EPD™), its successors and assigns. This Environmental Covenant is required because a release of PCE
occurred on the Property. PCE is a “regulated substance” as defined under the Georgia Hazardous Site
Response Act, 0.C.G.A. § 12-8-90 ef seq., and the rules promulgated thereunder (hereinafier “HSRA”
and “Rules”, respectively). The Corrective Action consists of the installation and maintenance of
institutional controls (limitation on use of groundwater at site} to protect human health and the
environment.

Grantor, Emory University (hereinafter “Emory™), hereby binds Grantor, its successors and assigns to
the activity and use restriction(s) for the Property identified herein and grants such other rights under
this Environmental Covenant in favor of Emory and EPD. EPD shall have full right of enforcement of
the rights conveyed under this Environmental Covenant pursuant to HSRA, O.C.G.A. § 12-8-90 ef seq.,
and the rules promulgated thereunder. Failure to timely enforce compliance with this Environmental
Covenant or the use or activity limitations contained herein by any person shall not bar subsequent
enforcement by such person and shall not be deemed a waiver of the person’s right to take action to
enforce any non-compliance. Nothing in this Environmental Covenant shall restrict EPD from excising
any authority under applicable law.

Emory makes the following declaration as to limitations, restrictions, and uses to which the Property
may be put and specifies that such declarations shall constitute covenants to run with the land, pursuant
to O.C.G.A. § 44-16-5(a); is perpetual, unless modified or terminated pursuant to the terms of this
Environmental Covenant pursuant to O.C.G.A. § 44-16-9 and 10; and shall be binding on all parties and
all persons claiming under them, including all current and future owners of any portion of or interest in
the Property (hereinafter "Owner"). Should a transfer or sale of the Property occur before such time as
this Environmental Covenant has been amended or revoked then said Environmental Covenant shall be
binding on the transferee(s) or purchaser(s).

The Environmental Covenant shall inure to the benefit of Emory, EPD and their respective successors
and assigns and shall be enforceable by the Director or his agents or assigns, its successors and assigns,
Emory or its successors and assigns, and other party(ies) as provided for in O.C.G.A. § 44-16-11 ina
court of competent jurisdiction.



Activity and/or Use Limitation(s)

1.

Registry. Pursuant to O.C.G.A. § 44-16-12, this Environmental Covenant and any amendment or
termination thereof, may be contained in EPD’s registry for environmental covenants.

. Notice. The Owner of the Property must give thirty (30) day written notice to EPD subsequent to

conveyance of any title in the Property. No conveyance of title, easement, lease, or other interest in
the Property shall be consummated by the Owner without adequate and complete provision for
continued monitoring, operation, and maintenance of the Corrective Action.

. Activity and Use Limitation{s). The Property shall be used only for non-residential uses, as defined

in Section 391-3-19-.02 of the Rules and defined in and allowed under the DeKalb County's zoning
regulations as of the date of this Environmental Covenant. Any residential use on the Property shall
be prohibited. Any activity on the Property that may result in the release or exposure to the
regulated substances that were contained as part of the Corrective Action, or create a new exposure
pathway, is prohibited.

Groundwater Limitation. The use or extraction of groundwater beneath the Property for drinking
water or for any other use shall be prohibited until HSRA regulated substances are treated to below
the applicable RRS for groundwater. Any extracted groundwater from construction or utility work
dewatering activities should be managed and disposed of in accordance with applicable rules and
regulations. Should any dewatering of groundwater construction or utility work purposes be
necessary, a sanitary sewer system discharge permit should be acquired from DeKalb County. The
extracted water should be pretreated to DeKalb County requirements prior to discharge into the
sanitary sewer system. Extracted groundwater should not be discharged into the storm water system
or surface waters. All management of impacted groundwater should be done in accordance with all
applicable local, state and federal rules and regulations goveming the management of such material.
Prior to conducting construction or subsurface utility work that may result in exposure to
groundwater, a worker must have appropriate HAZWOPER training per OSHA's Hazardous Waste
Operations and Emergency Response Standard 29 CFR 1910.120, and perform the work in
accordance with a Health and Safety Plan prepared by a qualified safety professional.

Groundwater Monitoring. The Owner shall sample and analyze select wells annually for two (2)
years or a lesser period if approved by EPD unless the Director determines that further monitoring is

necessary to protect human health and the environment. Test results shall be submitted to EPD on
December 31 of each year.

Right of Access. In addition to any rights already possessed by EPD and/or Emory, the Owner shall
allow authorized representatives of EPD the right to enter the Property at reasonable times for the
purpose of evaluating the Corrective Action; to take samples, to inspect the Corrective Action
conducted at the Property, to determine compliance with this Environmental Covenant, and to
inspect records that are related to the Corrective Action.

Recording of Environmental Covenant and Proof of Notification. Within thirty (30) days after the
date of the Director’s signature, the Owner shall file this Environmental Covenant with the
Recorders of Deeds for each County in which the Property is located, and send a file stamped copy
of this Environmental Covenant to EPD within thirty (30) days of recording. Within that time period,
the Owner shall also send a file-stamped copy to each of the following: (1) each person holding a
recorded interest in the Property subject to the covenant, (2) each person in possession of the real
property subject to the covenant, (3) each municipality, county, consolidated government, or other
unit of local government in which real property subject to the covenant is located, and (4) each
owner in fee simple whose property abuts the property subject to the Environmental Covenant.

Termination or Modification. The Environmental Covenant shall remain in full force and effect in
accordance with O.C.G.A. § 44-5-60, unless and until the Director determines that the Property is in
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compliance with the Type 1, 2, 3, or 4 Risk Reduction Standards, as defined in Georgia Rules of
Hazardous Site Response (Rules) Section 391-3-19-.07 and removes the Property from the
Hazardous Site Inventory, whereupon the Environmental Covenant may be amended or revoked in
accordance with Section 391-3-19-08(7) of the Rules and O.C.G.A. § 44-16-1 ef segq.

9. Severability. If any provision of this Environmental Covenant is found to be unenforceable in any
respect, the validity, legality, and enforceability of the remaining provisions shall not in any way be
affected or impaired.

10. No EPD Interest in Property Created. This Environmental Covenant does not in any way create any
interest by EPD in the Property that is subject to the Environmental Covenant. Furthermore, the act
of approving this Environmental Covenant does not in any way create any interest by EPD in the
Property in accordance with O.C.G.A. § 44-16-3(b).

Representations and Warranties.

Grantor hereby represents and warrants to the other signatories hereto:

a)
b)

c)

d)

g)

That the Grantor has the power and authority to enter into this Environmental Covenant, to grant
the rights and interests herein provided and to carry out all obligations hereunder;

That the Grantor is the sole owner of the Property and holds fee simple title which is free, clear
and unencumbered;

That the Grantor has identified all other parties that hold any interest (e.g., encumbrance) in the
Property and notified such parties of the Grantor’s intention to enter into this Environmental
Covenant;

That this Environmental Covenant will not materially violate, contravene, or constitute a material
default under any other agreement, document or instrument to which Grantor is a party, by which
Grantor may be bound or affected;

That the Grantor has served each of the people or entities referenced in Activity 8 above with an
identical copy of this Environmental Covenant in accordance with O.C.G.A. § 44-16-4(d);

That this Environmental Covenant will not materially violate or contravene any zoning law or
other law regulating use of the Property; and

That this Environmental Covenant does not authorize a use of the Property that is otherwise
prohibited by a recorded instrument that has priority over the Environmental Covenant.
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Notices.
Any document or communication required to be sent pursuant to the terms of this Environmental Covenant
shall be sent to the following persons:

Georgia Environmental Protection Division
Branch Chief

Land Protection Branch

2 Martin Luther King Jr. Drive SE

Suite 1054 East Tower

Atlanta, GA 30334

Emory University
c/o Scott Thomaston
1762 Clifton Road
Suite 1200

Atlanta, GA 30322

With copies to:

Emory University |
Office of the General Counsel

¢/o Mr. Adrian L. Jackson, Esq.

201 Dowman Drive

103 Administration Building

Atlanta, GA 30322
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Grantor has caused this Environmental Covenant to be executed pursuant to The Georgia Uniform

Environmental Covenants Act, on the <2 &

Signe:iﬁaled and delivered in the presence

of: 7M %

day of A 4}/ , 2044,

For the Grantor:

Em bry Um vcr&-hf

Unofficial Witness (Signature)

Tanel Tuckeor—

Name of Grantor (Prinr)

(Seal)

Unofficial Witness Name (Prinn)

201 Dowmun Drive
Adardn, GA 20222

Unofficial Witness Address (Prinn

aoﬂ«‘/j%

N ary PUinC‘Signamre)

My Commission Expires: Oﬂ, 15 ' 201F

Slgned sealed, and delivered in the presence

Omaﬂw_ )\ KMJ

Michee

Grantor's Authorized R¢presentative (Signature)

aod ]

Authorized Representative Name (Prini)

E ¥e¢ cw" Ve Un(e Pfcs.olm"'{or 6]}5, ngs AJ""ﬂié'd'

Title of Authorized Representatl s

Dated: IZJ 21206
(NOTARY SEAL)

For the State of Georgia
Environmental Protegction Division:

Qw-ew U sea

UnofficiallWitness (Signature)

DOr\a\ A S }\/“rh\and
Unofficia 1tnessN e(Pr

O Marta Lig dr Dr
B +landta feorgia 5%33%/

Unofficial Witness Address (Prinn

ML
Notary Public (Signature)

My Commission Expires: S|/ | 80! o

natire)

Judson H. Turner
Director

Dated: 5 /3(.?, 20! UJ Wi,
(NOTARY SEAL)

<SIGNATURE BLOCK FOR HOLDER OR OTHER APPLICABLE PARTIES>
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Exhibit A
Legal Description
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ALL THAT TRACT or parcel of land lying and being in Land Lot 52 and 53 of the 18th District, DeKalb
County, Georgia and being more particularly described as follows:

COMMENCING at a point on the mitered intersection of the Northwesterly right-of-way of North Decatur
Road and the Easterly right-of-way of Clifton Road; THENCE proceeding NORTH 65 DEGREES 42
MINUTES 17 SECONDS EAST a distance of 322.87 feet to a point; THENCE proceeding SOUTH 28
DEGREES 18 MINUTES 45 SECONDS EAST a distance of 20.20 feet to a point; THENCE proceeding
NORTH 61 DEGREES 30 MINUTES 02 SECONDS EAST a distance of 25.20 feet fo a point and
POINT OF BEGINNING; THENCE proceeding NORTH 00 DEGREES 41 MINUTES 24 SECONDS
WEST a distance of 314.05 feet to a point; THENCE proceeding SOUTH 89 DEGREES 23 MINUTES
49 SECONDS WEST a distance of 38.95 feet to a point; THENCE proceeding NORTH 00 DEGREES
40 MINUTES 15 SECONDS WEST a distance of 110.00 feet to a point; THENCE proceeding NORTH
87 DEGREES 53 MINUTES 28 SECONDS EAST a distance of 364.22 feet to a point; THENCE along a
curve to the left an arc length of 64.19 feet and having a radius of 50.00 feet and a chord bearing of
NORTH 51 DEGREES 06 MINUTES 57 SECONDS EAST , and a chord distance of 59.87 feet;
THENCE proceeding NORTH 14 DEGREES 20 MINUTES 26 SECONDS EAST a distance of 107.50
feet to a point; THENCE proceeding NORTH 71 DEGREES 41 MINUTES 12 SECONDS EAST a
distance of 203.48 feet to a point;, THENCE proceeding SOUTH 09 DEGREES 11 MINUTES 37
SECONDS EAST a distance of 211.45 feet to a point; THENCE along a curve to the right an arc length
of 229.78 feet having a radius of 2352.84 feet and a chord bearing of SOUTH 50 DEGREES 38
MINUTES 06 SECONDS WEST and a chord distance of 229.69 feet, THENCE proceeding SOUTH 52
DEGREES 28 MINUTES 57 SECONDS WEST a distance of 12.66 feet to a point; THENCE proceeding
SOUTH 52 DEGREES 54 MINUTES 25 SECONDS WEST a distance of 36.74 feet to a point; THENCE
proceeding SOUTH 53 DEGREES 18 MINUTES 31 SECONDS WEST a distance of 10.17 feet to a
point; THENCE proceeding SOUTH 57 DEGREES 12 MINUTES 27 SECONDS WEST a distance of
47.02 feet to a point; THENCE proceeding SOUTH 32 DEGREES 08 MINUTES 02 SECONDS EAST a
distance of 20.10 feet to a point; THENCE proceeding SOUTH 58 DEGREES 38 MINUTES 18
SECONDS WEST a distance of 37.23 feet to a point; THENCE proceeding SOUTH 59 DEGREES 31
MINUTES 45 SECONDS WEST a distance of 78.24 feet to a point; THENCE proceeding SOUTH 60
DEGREES 30 MINUTES 47 SECONDS WEST a distance of 79.21 feet to a point;, THENCE proceeding
SOUTH 60 DEGREES 26 MINUTES 42 SECONDS WEST a distance of 206.57 feet to a point;
THENCE proceeding SOUTH 61 DEGREES 39 MINUTES 44 SECONDS WEST a distance of 20.86
feet to a point; THENCE proceeding SOUTH 61 DEGREES 30 MINUTES 02 SECONDS WEST a
distance of 25.20 feet to a point; THENCE proceeding NORTH 28 DEGREES 18 MINUTES 45
SECONDS WEST a distance of 20.20 feet to a point; THENCE proceeding SOUTH 65 DEGREES 42
MINUTES 17 SECONDS WEST a distance of 322.87 feet to a point and POINT OF BEGINNING.

Said parcel contains 192,734 Square Feet or 4.425 Acres and being Lot 3 on that certain lot
consolidation plat for Emory University recorded in Plat Book 227, Page 96, DeKalb County, Georgia
records,
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Exhibit B
Lot Division Plat
With Property Labeled “Lot #3”
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Property Survey and Legal Description



REFERENCES: SITE DATA

| 1) SUBDIVISION OF WOODLAND PARK PREPARED BY GORDON NALLEY DATED OCTOBER, OWNER:
1940. SAID PLAT IS UNRECORDED.

GEORGIA

EMORY UNIVERSITY

1380 OXFORD ROAD
ATLANTA. GEORGIA 30322
PH: (404) 686—2422

URS CORPORATION

400 NORTHPARK TOWN CENTER

1000 ABERNATHY ROAD NE, SUITE 900
ATLANTA, GEORGIA 30328

PH: (678) 8088915

SOUTHEASTERN ENGINEERING, INC
2470 SANDY PLAINS ROAD

, 7 , ‘ MARIETTA, GEORGIA 30066

| ‘ PH: (770) 321-3936

LOT DIVISHON PLAT @F: PERMIT NUMBER: 18883 (LDP NO. 18784)

: TAX MAP |.D. NUMBERS: 18 053 03 01, 02, 03, 06, 07 & 010
P R O p E R T Y O !F BOUNDARY REFERENCE: SEl, DATED AUGUST 2013
E M O R Y SITE ACREAGE: LOT 1: 3.609 AC
UNIVERSITY

LOT 2: 8.653 AC
LOT 3: 4.425 AC
TOTAL: 16.687 AC
LAND LEFESE 52 =2§S5
OF THE 91&TH DISFRNET,
DeKALB COUNTY, GEORGIA

3 LOTS
DeKALB COUNTY
PEAVINE CREEK

~ THE FOLLOWING REQUIREMENTS SHALL APPLY TO ALL LOTS AND STRUCTURES 1

IN THE O—I (OFFICE-INSTITUTION) DISTRICT:

(A) LOT WIDTH: ALL LOTS SHALL HAVE AT LEAST ONE HUNDRED (100) FEET

2 OF FRONTAGE AS MEASURED ALONG THE PUBLIC STREET FRONTAGE.

(B) MINIMUM LOT AREA: TWENTY THOUSAND (20,000) SQUARE FEET.

‘s (C) MINIMUM SETBACK REQUIREMENTS:

\ (1) FROM PUBLIC STREET: FIFTY (50) FEET.

¢ 2003

CHECKED: CAA

2) SURVEY AND PLAT OF PROPERTY LOCATED IN LAND LOTS 52 & 53, 18TH DISTRICT,
DEKALB COUNTY, GEORGIA PREPARED BY SHIRLEY, NELSON, & ASSOCIATES DATED JUNE ‘
| 17, 1964 AND RECORDED IN DEED BOOK 2033, PAGE 493, FULTON COUNTY RECORDS. . .
SUBDIVIDER:
3) BOUNDARY SURVEY FOR EMORY UNIVERSITY PREPARED BY TRAVIS PRUITT &
ASSOCIATES, INC. DATED JULY 3, 2008. SAID PLAT IS UNRECORDED.

Do not move your neighbor's

boundary stone set up by your predecessors...

SURVEYED: ML

(SAMS0G)
ALL MATTERS OF TITLE ARE EXCEPTED.

| 4) BOUNDARY SURVEY FOR EMORY UNIVERSITY PREPARED BY TRAVIS PRUITT &
| ASSOCIATES, INC. DATED JULY 30, 2008. SAID PLAT IS UNRECORDED.

www.seengineering.com

DRAFTED: SEI

ENGINEER & SURVEYOR:

tel: 770-321-3936 fax: 770-321-3935

ER OF THE SURVEYING & MAPPING SOCIETY OF
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Deuteronomy 19:14

MEMB

TOTAL # OF LOTS:
WATER AND SEWER SERWVICE:
RECEIVING WATERS:

VICINITY MAP (1"=2000")

=
| ©
| ©
>
L
o

P L gy ——

DEKALB COUNTY
PMNNING/D
REV EVV

A. FRONT YARD: FIFTY (50) FEET.
i B. SIDE YARD: TWENTY (20) FEET.

S i o

C. SIDE YARD ALONG SIDE STREET ON CORNER LOT: FIFTY (50) FEET.
(2) INTERIOR SIDE YARD SETBACK: TWENTY (20) FEET.

2470 Sandy Plains Road
Suite A

Marietta, GA 30066
{office) 770-321-3936
(facsimile) 770-321-3835

cadams@seengineering.com

ITH AST[RN [NMNHRING |H( All applications musl be accompanied b ) folded copk  divisi
SOUTHEA ' A pp usl be (&al?:mling t'nt:i; gﬂ:r;n : dﬂ;:)uples of the lot division survey, L CHRIS Amos APAMS , the engineer/surveyor for the 7 <[ g L
. o 8 “ . e ZHY
, Subdivision known as ___ EMORH U l(vefsi~ i 1 Z — Q.= —
AUTHEMIZED MG BT FOR PLEASE PRINT ALL INFORMATION —_ P o) M Oox ZL
pate [ L/ ao/13y PROJECT NAME RAINIY B o located in Land Lot : €}‘:’72} ofthe  {% District, hereby certifv that L O 19} E 0O 7
; ] — , = S ; no lots platted within the subdivision are non-conforming or will result in any non-conformin ‘ -— \ < >~
1 Adricn L deckon dise Qo] Camiel oF £ Moy Unigersity PROJECT LOCATION_ CLAEToR. EotD PARCEL D NO.:_[§ 053 @3 o\o ing y g = 3 - hd e
{Name) (BUS[I'!EES Name) PROPOSED USE | ' AT 5 : j lots. < F U) ,Dt j
DO HEREEY AUTHORIZE THE FOLLOWING TO ACT AS MY AGENT(s) IN SUBMITTING DATE OF SKET ' L = 1 - =
SUBDIVISION PLATS AND APPLICATIONS: CHPLATCONFERENCE . =2 [ NQ . 7
TS sEAcREAGE M-Z{ _ #iloTs_ B sUNTS_ =  SEWER X SEPTIC TANK 0 w‘ (9] >
1. Chris Amos Adams 2. Chad M. Cavitt . w“ e T R R B : —_— m I I_ |_ <(
3. James Higgins __ B e e o
e pROPERTY owner_EtnZ Llveeeay  mHone sE=0nFz zZ
| UNDERSTAND THAT | AM RESPONSIBLE FOR THE APPLICATION BY MY AGENT(g), AS —PHONE__ : Z 5 £
REFERENCED ABOVE, | FURTHER UNDERSTAND THAT EACH TIME MY AGENT(s) ADDRESS_ /599 a:r—‘nd Ema - e 0 0 = <
SUBMITS A PLAT OR APPLICATION, OR SIGNS ANY REQUIRED DOCUMENTS, THAT THE 5 A : i : = o — O =0
INDIVIDUAL MUST EXHIBIT THIS AUTHORIZATION FOR TO THE PERMITTING STAFF, Y Tidila STATE 44 zip B0%22 Cfﬁ/ I ‘ ! OF-
UPON REQUEST. | FURTHER ACKNOWLEDGE THAT THIS ORIGINAL AUTHORIZATION 5 A 7 ; O Ov
FORM IS LICENSE OR QUALIFICATION FILE FOR LEGAL REFERENCE PURPOSES. AGENT AUTHORIZED TO REC e Ao e e S I L] 7
/ ADDRESS ‘ PHONE G e ApanyE a ‘ % E D mp
/7 ] M— {4@ Assciahe € mmﬂ’ CW"@“( CITY fos (s STATE ZIP NAME (PLEASE PRINT) o
Signature : : { { <]E D
2470 SANDY PLAJNS RaaD e = | L Y
3 OPER PHONE O X 7
”/0194”3 : e e 2 e ADDRESS O‘ 0 ‘
Date ADDRESS - o <
MARIETTA, A Zeocée D‘ Q
CITY : e ___STATE ZIP CITY, STATE, ZIP
ENGINEER/ARCH RS Zo@@opaTiow PHONE_G18 S0P, ¢ais E =
ADDRESS AP0 Hola Fal Touil Ciadmi, v 000 ABetlan Boad SUTe 960
oty Atieifmn _STATE4A 7P %0315 :
PPLICANT ) ML :
COMPANY. "%E‘i e PHONE_T7D 32{ X2l
ADDRESS__ ZATD  SANad D aude ﬁﬂﬁf? Ma&m‘m«, Lik. ?M’Ha
/ 7 -
SIGNATURE OF APPLICANT__ Revised 4/1972011

EVELOPMENT DEpT ;‘f

: DelKalb County Department of Planning & Sustainability

& Burrell Eilis
% Chiaf Executive Officer

LOT DIVISION APPLICATION
Application fee: $200.00.

Ravised 21111

(3) REAR YARD: THIRTY (30) FEET.

iy~ 22

Filed and Recorded

1117/2014 10:07:59 Am
Debra DeBerry

\JICHP\ dl ')U'UEI EJI L:ULIlI.

DeKalb County, Georgia

ow e

DEKALB COUNTY GOVERNMENT

Engineering Services
Clark Harrison Building

once [e Leon Avenue, Suite 300-4(
Decatur, GA 30030

CERTIFICATE OF CONFORMITY

Phone: [404)371-2167 Fax: (404) 371-3007

NOT EXTEND TO

PERSONS OR ENTITY NAMED HEREON. THIS PLAT DOES

DATE: 10/03/13
B ANY UNNAMED PERSON, PERSONS OR ENTITY WITHOUT EXPRESS

THE FIELD DATA UPON WHICH THIS PLAT IS BASED HAS A CLOSURE OF 1

§ FOOT IN 83,557

FEET AND AN ANGULAR ERROR OF 01 SECONDS PER

100’

11!

PLAT INFORMATION:

SCALE

ACCURATE TO 1 FOOT IN 198,857 FEET. AN ELECTRONIC TOTAL STATION
WAS USED TO GATHER THE INFORMATION USED IN THE PREPARATION OF

ANGLE POINT AND WAS ADJUSTED USING THE LEAST SQUARES METHOD.
THIS PLAT.

THIS PLAT HAS BEEN CALCULATED FOR CLOSURE AND FQUND TO BE
THIS PLAT WAS PREPARED FOR THE EXCLUSIVE USE OF THE PERSON,

J RECERTIFICATION BY THE SURVEYOR NAMING SAID PERSON, PERSONS OR
ENTITY.

108 No: 481—13—117
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cunditions wilh the excep sndad
condition.
b 9 ' n_l._,.u_._l;—_ld—
chieve this goal, Emory, County Dep of Planning and nt, and ARC will

gmmmumnmmp-ammuws,zmy These
shall commence upon the issuance of ihe first certificate of occupancy
fwhmdmhﬂnymﬂmmdihwwhqﬂ

of the County De

RS -

i habl b sl Kt idad

I

ations & the DRI Plan of Devel

lﬁ Tramegonaion Audvority Iﬂ!‘m&

3
wﬁﬂﬂﬂﬂmmiﬂnﬁkﬂﬂm‘
4

ufhmtm

Deslerrad i Bemrd of Commissionars by & wte ol 6-0-0. 0. Ca

V. Elisn wert 5 his vote)

Deferral by & vote of 8-1-0,

Date: Saptembar 4, 2008
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10 approve w
Paimer.

Rader, special land use permit application of Charles

FICER
DEKALS COUNTY BOARD OF COMMISSIONERS

SEP 13 1008

FOR USE BY CHIEF EXECUTIVE OFFICER ONLY

0CT 21 2008
APPROVED: . VETOED: .
{DATE) {DATE)
CHIEF VE O R CHIEF EXECUTIVE OFFICER
DEKALB COUNTY DEKALB COUNTY
VETO STATEMENT ATTACHED: .
MINUTES:

Chuck Palmer, 5200 Bank of Americs Plaza, Atlants, Ga. 30308, spoke in suppont uf the spplication.

No one spoke in opposition.

DISTRICT | - ELAINE BOYER
DISTRICT 2 - JEFF RADER
DISTRICT 3 - LARRY JOHNSON
DISTRICT 4 - BURRELL ELLIS
DISTRICT § - LEE MAY
DISTRICT 6 - KATHIE GANNON
DISTRICT 7 - CONNIE STOKES

TAGAINST

ke, 7,280

CLENCTY aPPRCT

M_J TINAL ZONING CONDITIONS

*+ wume — ilealtly Selences Center Hospital and Clinle
SLUP-08-14991

1. Genersl compllance with the submitted site plan entitled “Emory Universify Clifton

Campus™ and dated August 25, 2008, a1 prepared by Kimiey-Hom and Associates. [nc.. and

date-stamped August 25, 2008, by the Planning and Developmen Department.

2. Approval shall b himent A, and subject 1o
the limitations piaced on allowable mﬁﬁmnlﬁ:hﬂﬂ.dm-
(GI.T:;— B, sub d bry the Georgia Regional Transportation Authority

WMMMMM of the Development Division of
mmmm&wmm the Drainage Division of the Public Works

4. Access and circulation shall be subject 1o approval by the Transportation Division of
the Public Works Depariment and the Land Development Division of the Planning and
Development Depariment.

3 mwiwmmmmmmmum
snd the Claipmont Campus deck. Use
memmhwwwywmnmmm
iemergency vehicles, bicycles, and pedesirions.

Emory agrees hmmﬂBhmeﬂlmh
wmum of ZipCars and bikes 10 service the subject development.
All sidewalk and e i s will jns .

wwmspunqumuunﬁc P-hniq:ﬂrhn&ﬂp
uwummnmﬁmhﬂﬁimm
berween North Decatur Road snd Uppergate Road.

& Central sir conditioning/handling units shall be sot back at icast 35 feet from the south
face of the Clinic bullding edge (the North Decatur Road side} and shall be placed behind
architecurally designed material screens or recessed into rooftops to reduce the transmission
of noise as much as reasonsbly possible to the south of the subject property. There shall be
no chillers placed on the rooftops.

1 [Prior to the r activilies on site, Emory shall meet with
mcwrmmmvgmwmgmu‘u.mmmim
traffic associated wi of the praject. Such haul plan will

umumﬂﬂmm-ﬂwuhm:mﬂmmm
Emory will notify bidders of the appr such
mmmwwﬂdﬂw

Attachment A — General Conditions

o GRTA Natica

Barking Faciites.
»  Provida bike mcks for all bulldings and parking garsges.
® m.mmdhwwpﬁuhﬂunp‘p—iwm

Cogeunan Facenes
m-ﬁmmmmuwm

Provide pedsstrian scoass io aff new bulidings and parking garages.

Rosdway b » o GRTA Notice of
Gambred! Drive at Prop g Drive (fu
= Provide tafl-hy ng Ga Debvar
* Provide a separabe and right- 5 Shs Drivesmy #1
. sstbound JeR-turm jame alorg Drive
thm“dw | eithgale Crive
M.mwnwwmmmwm

® Wrmmmmn—mm

along Norh Dacatur Road

 Propossd
= mmmu-nmrmm
Gambrall Drive i stop-Gortrolied and
s

the existing north portion of
mmm|mDqu

-M-mhﬁ-ﬁmmwh—ﬁhwumd

. Pmdblm

fafiurn and Brough lans siong Healthgata Drive
Haaithgale Drive

‘easthound
« Provide two wasthound [hvough lanes along

otice of Decision for DRI 1886 Emory Hesltheare Expansion

Pagelol 7

DRI 1886 Emory Healthcare Expansion
The purposs of Ihis nolice i 1o inform Emory Univarslty (Ihe Applicant), DaKaib County (the
iocal GRT) Georgla Daparte

. " of
Community Affairs {DCA), the e T and the Alisnta
Commssion (ARC) of GRTA's decision ragasding DRI 1886 Emory e
jion {tha DRI Plan of | GRTA a for
the DRI Pian of T o seclions 3101 and 3-#03.A of the Procedures
Principles for GRTA Deveinpment of . onal eview and has ad thal the DRI
Pisn of Develepmant meels iha GRTA raview Cllera sa! leeh in Sections 3-101 and 3- 1034,
The ORI Pian of Development s proposed is approved subject ta povided in
A and gubject ko afiowsbie modifications o the DRI Plan of
£ B
‘Subjeci to the condilions st forth in Amnd tha
v of stza for providing the Land Transportation: and
Access improvemants listed In Section 2 of ABachment C. Tha need Ior sakd approvel shall
mnmuummmmmmmtmmmn-ﬂammu
f any part of the

muﬂmumwummdﬂ—a-pﬁ
mmﬁmhh—tm“ﬂhﬂlmh—wm

T
vt oy Gl an o

mmmﬁlmﬂfﬁhﬂuﬁﬁh#mhw
::n.um- mmmm-ﬂmweﬁmmmumm—

Pursuant to Secfion 2-501 dmmumhw&w of Regiona
Review, tha Comsminias

impect the GRTA Land

o m-m‘n“mmﬂmmm‘manﬁmﬁ

letter by fllng a Notice of Appeal with tha GRTA Land of

Appesl must specity the grounds for The ‘and presant any argument or analysis in

support of the sppaal. For further informalion reganding the righl 1o sppesi, wm’-ﬁdh
uw—hcmamuwm , avaidnble from

GRTAH'M“ . i GRTA staff recaives

RTA and the Land

ﬂmmmlinwumm

Dick &. Andsrson

Exscutive Ditscior

Gaorgia Regionsl Trans portation Authasity

Matica of O ORI 185 Emory Page 2 of 7

approval of the County Transportation Division, Emﬂllﬂymﬂmbﬂdmor
the approved parking plan such specifications.
w-hmmdmmm

iniersection at Healthgaic m-ﬂr&mnmu-wwmm;
Transportation Division.

12, Following the demslition of the Lowergate South Parking Deck In conpection with
this project, the sides of the Lowergste Deck which would then be visible from North
Deeatur Road shail have en architectaral o “green” facade. [f a “green” lagade is provided,
mmmmdwnﬂhm mlﬂlm—-uu-[

sereen from North Decatur Road. will be taken o
Lowergsie Deck inio i ghb scrass North Decatur Rosd.
13 joct 1o the completion of tie required County procedures for the implementation

dmu—._uucmmmymmhwmum
calnting measures on any of all of the following roads south of North Decastur Road: Clifion
Road, Emory Drive, Burlington Road, and Ridgewood Drive. Emory’s total investment for
this condition shall nol exceed $50,000.

14.  There shall be road scoess between the Emory Heaslthcare parking decks on the
subject property for pedestriens, bicycles, and automobiles 50 as to svoid the need for
mmm»gm-w&:mhmmuuﬂ In order o avold
wvehicle congestion Healthcare traffic to back up onto public streets, drop-off and
pick-up traffic at the new Hospital and Clinic will be cvaluated and sddressed a3 needed.

15, Bmory shall o alk and median i includi i
wmmmhdumﬂgmmm-wmm

MNorth Decatur the commended by Goody Clancy in the final
Glhi" ’,'," J;Mlﬂﬁ[pf"" nwdhyh&uﬂy
b som Division,

16.  Dumpsiers, incinerators, and similar wasie facilities shall be located away from
publie streets and shall not be visible from a public street.

I7.  Emory shall have 8 goal of meeting or the 20% mode reduction for

empioyes vehicle trips for the project a3 projected in the Development of Regional Impact
report. Annually, Emory will undermke @n analysis of mode reduction that is consistent with
industry besi practices to evaluate performance in schieving this goal. Should the project not

B - Rag d El of the DRI Plan of Development
The an-site bs iy (s » wlh e
Sae Pian. Changes io the Ss Pian wil not be fong as tha

oliowing condifions are iIncluded sa part of sny changas:
& Aol ha "Condilions Io GRTA Nolica of Detision” sel foeih in Allachmant A ar

satisfled.
= Al of Ihe Roadway Hotica of Dacision” set forh
in Attachment A ara satistied,
Motics of Dacision for DR 1886 Emary Heslthcans Expansion Pagsdol?
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2470 Sandy Plains Road Marietta, Georgia 30066
tel: 770-321-3936 fax: 770-321-3935

SOUTHEASTERN ENGINEERING, INC.

www.seengineering.com

MEMBER OF THE SURVEYING & MAPPING SOCIETY OF GEORGIA

ALL MATTERS OF TITLE ARE EXCEPTED. c 2073

Deuteronomy 19:14 Do not move your neighbor’s

boundary stone set up by your predecessors...
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LEGEND:
IPS  IRON PIN SET
IPF IRON PIN FOUND
OTP  OPEN TOP PIPE
CTP  CRIMP TOP PIPE
RE  REINFORCING BAR
CRE  CAPPED RE-BAR
R/W  RIGHT-OF-WAY
LL LAND LOT

LAND LOT LINE

DRAINAGE EASEMENT
CATCH BASIN

JUNCTION BOX

DRAINAGE MANHOLE

DROP INLET

HEAD WALL

FLARED END SECTION (FES)
TELEPHONE MANHOLE
TELEPHONE PEDESTAL
TELEPHONE BOX

SEWER MANHOLE

SANITARY SEWER EASEMENT
SEWER CLEANOUT

FIRE HYDRANT

WATER VALVE
WATER METER
WATER SEEP
WATER SPIGOT
SIGN

TRAFFIC BOX
PEDESTRIAN SIGNAL
BOLLARD éROUNID)
BOLLARD (SQUARE)
CABLE BOX
CENTERLINE

BORE HOLE

FENCE POST

POINT OF BEGINNING
POINT OF COMMENCEMENT
POINT OF INTERSECTION

¢ 2003

CHECKED: CAA

(SAMSOG)
ALL MATTERS OF TITLE ARE EXCEPTED.

Deuteronomy 19:14 Do not move your neighbor’s

Www.seengineering.com

(3]

G

|
DRAFTED: SEI

=

GAS MARKER

LAMP POLE

POWER POLE

FIBER OPTIC MARKER

IRRIGATION CONTROL VALVE

MONITORING WELL

PRESSURE RELEASE VALVE

PVC STUB

POWER STUB

ELECTRIC METER

WETLAND FLAG

CMP =—==—= CORRUGATED METAL PIPE

RCP =—=—=== REINFORCED CONCRETE PIPE

cDh CROSS DRAIN

——SS5— SANITARY SEWER

——X—X——FENCE

CMF O CONCRETE MONUMENT FOUND

——Z——Z—— OVERHEAD UTILITY LINE(S). |

VICINITY MAP (1°=2000") [ mcrico a: & o o |

| GENERAL NOTES:
m 1. PURSUANT TO RULE 180-6.09 OF THE GEORGIA STATE BOARD OF REGISTRATION FOR
PROFESSIONAL ENGINEERS AND LAND SURVEYORS, THE TERM "CERTIFY" OR
“CERTIFICATION" RELATING TO LAND SURVEYING SERVICES SHALL MEAN A SIGNED
STATEMENT BASED ON FACTS AND KNOWLEDGE KNOWN TO THE LAND SURVEYOR AND
IS NOT A GUARANTEE OR WARRANTY, EITHER EXPRESSED OR IMPLIED.

2. INFORMATION REGARDING THE REPUTED PRESENCE, SIZE, CHARACTER, AND LOCATION
OF EXISTING UNDERGROUND UTILITIES AND STRUCTURES IS SHOWN HEREON. THERE IS
NO CERTAINTY OF THE ACCURACY OF THIS INFORMATION AND IT SHALL BE
CONSIDERED IN THAT LIGHT BY THOSE RELYING ON THIS PLAT. THE LOCATION AND
ARRANGEMENT OF UNDERGROUND UTILITIES AND STRUCTURES SHOWN HEREON MAY
BE INACCURATE AND UTILITIES AND STRUCTURES NOT SHOWN MAY BE ENCOUNTERED.
THE OWNER, ITS EMPLOYEES, ITS CONSULTANTS, ITS CONTRACTORS, AND/OR ITS
AGENTS SHALL HEREBY DISTINCTLY UNDERSTAND THAT THE SURVEYOR IS NOT
RESPONSIBLE FOR THE CORRECTNESS OR SUFFICIENCY OF THIS INFORMATION SHOWN
HEREON AS TO SUCH UNDERGROUND INFORMATION.

3. UNLESS OTHERWISE STATED HEREON, ONLY EVIDENCE OF EASEMENTS OR STRUCTURES
THERETO WHICH ARE READILY APPARENT FROM A CASUAL ABOVE GROUND VIEW OF
PREMISES ARE SHOWN. NO LIABILITY IS ASSUMED BY THE UNDERSIGNED FOR LOSS
RELATING TO THE EXISTENCE OF ANY EASEMENT NOT DISCOVERED FROM MY CASUAL

4, UNLESS STATED OTHERWISE, GOVERNMENTAL JURISDICTIONAL AREAS OR NEGATIVE
EASEMENTS, IF ANY, WHICH MIGHT IMPACT ON THE USE OF THE PREMISES WERE NOT |
LOCATED. NO LIABILITY IS ASSUMED BY THE UNDERSIGNED FOR ANY LOSS RESULTING |
FROM THE EXERCISE OF ANY GOVERNMENTAL JURISDICTION AFFECTING THE USE OF i
THE PREMISES.

tel: 770-321-3936 fax: 770-321-3935

boundary stone set up by your predecessors...

SURVEYED: ML

M,
CTTTNS RSN

2470 Sandy Plains Road Marietta, Georgia 30066

MEMBER OF THE SURVEYING & MAPPING SOCIETY OF GEORGIA

SOUTHEASTERN ENGINEERING, INC.
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| HAVE THIS DATE EXAMINED THE "FIA OFFICIAL FLOOD HAZARD MAP”
AND FOUND THAT BY GRAPHIC PLOTTING ONLY, THE REFERENCE
FPARCEL IS NOT IN AN AREA HAVING SPECIAL FLOOD HAZARDS.

MAP |p__13089 C 0062 J EFFECTIVE DATE:_05/16/13
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DATEt0/03/13

THE FIELD DATA UPON WHICH THIS PLAT IS BASED HAS A CLOSURE OF 1
FOOT IN 83,557 FEET AND AN ANGULAR ERROR OF 01 SECONDS PER
ANGLE POINT AND WAS ADJUSTED USING THE LEAST SQUARES METHOD.

THIS PLAT HAS BEEN CALCULATED FOR CLOSURE AND FOUND TO BE
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§ ACCURATE TO 1 FOOT IN 198,857 FEET. AN ELECTRONIC TOTAL STATION
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WAS USED TO GATHER THE INFORMATION USED IN THE PREPARATION OF
RECERTIFICATION BY THE SURVEYOR NAMING SAID PERSON, PERSONS OR

THIS PLAT.
| THIS PLAT WAS PREPARED FOR THE EXCLUSIVE USE OF THE PERSON,

PERSONS OR ENTITY NAMED HEREON. THIS PLAT DOES NOT EXTEND TO
ANY UNNAMED PERSON, PERSONS OR ENTITY WITHOUT EXPRESS

avod
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4) BOUNDARY SURVEY FOR EMORY UNIVERSITY PREPARED BY TRAVIS PRUITT & c7 2352.84 | 229.78 S50°38 06 W 229.69 WATER AND SEWER SERVICE bt sl 48115117
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IREFERENCES:

1) SUBDIVISION OF WOODLAND PARK PREPARED BY GORDON MNALLEY DATED OCTOBER,
1940. SAID PLAT IS UNRECORDED.

2) SURVEY AND PLAT OF PROPERTY LOCATED IN LAND LOTS 52 & 53, 18TH DISTRICT,
|| DEKALB COUNTY, GEORGIA PREPARED BY SHIRLEY, NELSON, & ASSOCIATES DATED JUNE
17, 1964 AND RECORDED IN DEED BOOK 2033, PAGE 493, FULTON COUNTY RECORDS.

3) BOUNDARY SURVEY FOR EMORY UNIVERSITY PREPARED BY TRAVIS PRUITT &
ASSOCIATES, INC. DATED JULY 3, 2008. SAID PLAT IS UNRECORDED.

|| 4) BOUNDARY SURVEY FOR EMORY UNIVERSITY PREPARED BY TRAVIS PRUITT &
ASSOCIATES, INC. DATED JULY 30, 2008. SAID PLAT IS UNRECORDED.
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LAND LOT LINE
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RADIUS

CHORD

CURVE
CONCRETE

GUY POLE

GAS VALVE

GAS METER

GAS MARKER
LAMP POLE
POWER POLE

FIBER OPTIC MARKER
IRRIGATION CONTROL VALVE

MONITORING WELL

PRESSURE RELEASE VALVE

PVC STUB
POWER STUB
ELECTRIC METER
WETLAND FLAG

BOLLARD

RCP =—c=—=—= REINFORCED CONCRETE PIPE

8
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CMF O

ARRANGEMENT OF

HEREON AS TO SUCH

CROSS DRAIN
——S5—— SANITARY SEWER

CONCRETE MONUMENT FOUND
~—Z——Z— OVERHEAD UTILITY LINE(S).

GENERAL NOTES:
. PURSUANT TO RULE 180-6.09 OF THE GEORGIA STATE BOARD OF REGISTRATION FOR
PROFESSIONAL ENGINEERS AND LAND SURVEYORS, THE TERM "CERTIFY" OR
"CERTIFICATION" RELATING TO LAND SURVEYING SERVICES SHALL MEAN A SIGNED
STATEMENT BASED ON FACTS AND KNOWLEDGE KNOWN TO THE LAND SURVEYOR AND
IS NOT A GUARANTEE OR WARRANTY, EITHER EXPRESSED OR IMPLIED,
INFORMATION REGARDING THE REPUTED PRESENCE, SIZE, CHARACTER, AND LOCATION
OF EXISTING UNDERGROUND UTILITIES AND STRUCTURES IS SHOWN HEREON. THERE IS
NO CERTAINTY OF THE ACCURACY OF THIS INFORMATION AND IT SHALL BE
CONSIDERED IN THAT LIGHT BY THOSE RELYING ON THIS PLAT. THE LOCATION AND
UNDERGROUND UTILITIES AND STRUCTURES SHOWN HEREON MAY
BE INACCURATE AND UTILITIES AND STRUCTURES NOT SHOWN MAY BE ENCOUNTERED.
THE OWNER, ITS EMPLOYEES, ITS CONSULTANTS, ITS CONTRACTORS, AND/OR ITS
AGENTS SHALL HEREBY DISTINCTLY UNDERSTAND THAT THE SURVEYOR IS NOT
RESPONSIBLE FOR THE CORRECTNESS OR SUFFICIENCY OF THIS INFORMATION SHOWN
E UNDERGROUND INFORMATION.
UNLESS OTHERWISE STATED HEREON, ONLY EVIDENCE OF EASEMENTS OR STRUCTURES
THERETO WHICH ARE READILY APPARENT FROM A CASUAL ABOVE GROUND VIEW OF
PREMISES ARE SHOWN. NO LIABILITY IS ASSUMED BY THE UNDERSIGNED FOR LOSS
RELATING TO THE EXISTENCE OF ANY EASEMENT NOT DISCOVERED FROM MY CASUAL
ABOVE GROUND VIEW OF THE PREMISES.
UNLESS STATED OTHERWISE, GOVERNMENTAL JURISDICTIONAL AREAS OR NEGATIVE
EASEMENTS, IF ANY, WHICH MIGHT IMPACT ON THE USE OF THE PREMISES WERE NOT
LOCATED. NO LIABILITY IS ASSUMED BY THE UNDERSIGNED FOR ANY LOSS RESULTING
FROM THE EXERCISE OF ANY GOVERNMENTAL JURISDICTION AFFECTING THE USE OF
THE PREMISES.
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| HAVE THIS DATE EXAMINED THE "FIA OFFICIAL FLOOD HAZARD MAP”
AND FOUND THAT BY GRAPHIC PLOTTING ONLY, THE REFERENCE
PARCEL IS NOT IN AN AREA HAVING SPECIAL FLOOD HAZARDS.

MAP |p 13089 C 0062 J

EFFECTIVE DATE:_05/16/13

CURVE | RADIUS | ARC LENGTH CHORD BEARING | CHORD LENGTH
c1 38.86° | 30.16° N2415°35"W 29.40°

c2 719.31° 135.62° NE810°03"E 135.42°

Cc3 559.16° | 67.07 NE66°21"10"E 67.03

7] 253.50" | 11017 N85°38°32"F 109.30°

c5 224.56" | 69.74° S577°3819°F 69.46°

C6 125.29° | 61.72 57927°09°F 61.09°

€7 2352.84° | 229.78’ 550°38°06"W 229.69°

c8 585.31" 175.00" 174.35°

LINE BEARING IDISTANCE

L1 N 6059'48" W | 3565

L2 S 89°20°'55" W 5.48'

L3 S 00°41°14” E 61.97

L4 N 89'18'46” E | 162.97

L5 N 77°35'23” E | 62.59°

L6 N 69°32°47" E | 53.22°

L7 S 085007 E | 67.28

L8 S 08'50'56° E | 62.73

L9 S 091511" E 62.56°
_L10 | N 52'28'57" E | 12.66

L11 S 52'54'25" W | 36.74

112 N 5319'31" E 1017

L13 S 57112'27" W | 47.02°

L14 S 32'08'02" E 20.10°

L15 S 58'38'18" W | 37.23

L16 | S 59'31'45" W | 78.24

L17 | S 60°30°47" W | 79.21°

118 N 61°39'44” E | 20.86°

L19 S 61'30'02" W [ 25.20°

L20 | N 281845" W | 20.20'

L21 | N 89'20'55” E | 83.00°

L22 | S 00°39°05" E | 75.00°

L23 | N 0040°'15" W 35.00°
L24 S 0040°15” E 75.00’°
L25 | 5 892349" W 38.95°

| N6829°38"E

CIFIRM

B{FLOOD INSURANCE RATE MAP

PANEL 62 OF 201

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
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THE FIELD DATA UPON WHICH THIS PLAT IS BASED HAS A CLOSURE OF 1
FOOT IN 83,557 FEET AND AN ANGULAR ERROR OF 01 SECONDS P
ANGLE POINT AND WAS ADJUSTED USING THE LEAST SQUARES METHOD.

THIS PLAT HAS BEEN CALCULATED FOR CLOSURE AND FOUND TO BE

57 FEET. AN ELECTRONIC TOTAL STATION

ER THE INFORMATION USED IN THE PREPARATION O

E SURVEYOR NAMING SAID PERSON, PERSONS OR

PERSONS OR ENTITY NAMED HEREON. THIS PLAT DOES MOT EXTEND TO

ANY UNNAMED PERSON, PERSONS OR ENTITY WITHOUT EXPRESS

| THIS PLAT WAS PREPARED FOR THE EXCLUSIVE USE OF THE PERSON,

JOB No.:

481-13—117
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ALL THAT TRACT or parcel of land lying and being in Land Lot 52 and 53 of the 18th District,
DeKalb County, Georgia and being more particularly described as follows:

BEGINNING at a point on the mitered intersection of the Northwesterly right-of-way of North
Decatur Road and the Easterly right-of-way of Clifton Road; THENCE proceeding NORTH 60
DEGREES 59 MINUTES 48 SECONDS WEST a distance of 35.65 feet to a point; THENCE
proceeding NORTH 00 DEGREES 29 MINUTES 22 SECONDS WEST a distance of 420.07 feet
to a point; THENCE proceeding NORTH 89 DEGREES 23 MINUTES 49 SECONDS EAST a
distance of 318.06 feet to a point; THENCE proceeding NORTH 00 DEGREES 40 MINUTES 15
SECONDS WEST a distance of 150.04 feet to a point; THENCE proceeding SOUTH 89
DEGREES 23 MINUTES 24 SECONDS WEST a distance of 318.00 feet to a point; THENCE
proceeding NORTH 00 DEGREES 39 MINUTES 33 SECONDS WEST a distance of 150.00 feet
to a point; THENCE proceeding NORTH 89 DEGREES 20 MINUTES 55 SECONDS EAST a
distance of 283.00 feet to a point; THENCE proceeding NORTH 00 DEGREES 39 MINUTES 05
SECONDS WEST a distance of 75.00 feet to a point; THENCE proceeding SOUTH 89
DEGREES 20 MINUTES 55 SECONDS WEST a distance of 83.00 feet to a point; THENCE
proceeding NORTH 00 DEGREES 39 MINUTES 05 SECONDS WEST a distance of 100.00 feet
to a point; THENCE along a curve to the right an arc length of 30.16 feet having a radius of
38.86 feet and a chord bearing of NORTH 24 DEGREES 15 MINUTES 35 SECONDS WEST ,
and a chord distance of 29.40 feet; THENCE proceeding NORTH 14 DEGREES 59 MINUTES
38 SECONDS WEST a distance of 80.00 feet to a point; THENCE proceeding NORTH 77
DEGREES 35 MINUTES 23 SECONDS EAST a distance of 62.59 feet to a point; THENCE
along a curve to the left an arc length of 135.62 feet having a radius of 719.31 feet and a chord
bearing of NORTH 68 DEGREES 10 MINUTES 03 SECONDS EAST , and a chord distance of
135.42 feet; THENCE along a reverse curve to the right an arc length of 67.07 feet having a
radius of 559.16 feet and a chord bearing of NORTH 66 DEGREES 21 MINUTES 10
SECONDS EAST and a chord distance of 67.03 feet; THENCE along a compound curve to the
right an arc length of 110.17 feet having a radius of 253.50feet and a chord bearing of NORTH
85 DEGREES 38 MINUTES 32 SECONDS EAST , and a chord distance of 109.30feet;
THENCE along a compound curve to the right an arc length of 69.74feet having a radius of
224.56 feet and a chord bearing of SOUTH 77 DEGREES 38 MINUTES 19 SECONDS EAST
and a chord distance of 69.46 feet; THENCE along a reverse curve to the left an arc length of
61.72 feet having a radius of 125.29 feet and a chord bearing of SOUTH 79 DEGREES 27
MINUTES 09 SECONDS EAST , and a chord distance of 61.09 feet; THENCE proceeding
SOUTH 07 DEGREES 13 MINUTES 02 SECONDS EAST a distance of 215.90 feet to a point;
THENCE proceeding NORTH 69 DEGREES 32 MINUTES 47 SECONDS EAST a distance of
53.22 feet to a point; THENCE proceeding SOUTH 08 DEGREES 50 MINUTES 07 SECONDS
EAST a distance of 67.28 feet to a point; THENCE proceeding SOUTH 08 DEGREES 50
MINUTES 56 SECONDS EAST a distance of 62.73 feet; THENCE proceeding SOUTH 09
DEGREES 15 MINUTES 11 SECONDS EAST a distance of 62.56 feet to a point; THENCE
proceeding NORTH 71 DEGREES 41 MINUTES 12 SECONDS EAST a distance of 203.48 feet
to a point; THENCE proceeding SOUTH 09 DEGREES 11 MINUTES 37 SECONDS EAST a
distance of 211.45 feet to a point; THENCE along a curve to the right an arc length of 229.78
feet having a radius of 2352.84 feet and a chord bearing of SOUTH 50 DEGREES 38
MINUTES 06 SECONDS WEST and a chord distance of 229.69 feet; THENCE proceeding
SOUTH 52 DEGREES 28 MINUTES 57 SECONDS WEST a distance of 12.66 feet to a point;
THENCE proceeding SOUTH 52 DEGREES 54 MINUTES 25 SECONDS WEST a distance of
36.74 feet to a point; THENCE proceeding SOUTH 53 DEGREES 19 MINUTES 31 SECONDS
WEST a distance of 10.17 feet to a point; THENCE proceeding SOUTH 57 DEGREES 12
MINUTES 27 SECONDS WEST a distance of 47.02 feet to a point; THENCE proceeding
SOUTH 32 DEGREES 08 MINUTES 02 SECONDS EAST a distance of 20.10 feet to a point;
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THENCE proceeding SOUTH 58 DEGREES 38 MINUTES 18 SECONDS WEST a distance of
37.23 feet to a point; THENCE proceeding SOUTH 59 DEGREES 31 MINUTES 45 SECONDS
WEST a distance of 78.24 feet to a point; THENCE proceeding SOUTH 60 DEGREES 30
MINUTES 47 SECONDS WEST a distance of 79.21 feet to a point; THENCE proceeding
SOUTH 60 DEGREES 26 MINUTES 42 SECONDS WEST a distance of 206.57 feet to a point;
THENCE proceeding SOUTH 61 DEGREES 39 MINUTES 44 SECONDS WEST a distance of
20.86 feet to a point; THENCE proceeding SOUTH 61 DEGREES 30 MINUTES 02 SECONDS
WEST a distance of 25.20 feet to a point; THENCE proceeding NORTH 28 DEGREES 18
MINUTES 45 SECONDS WEST a distance of 20.20 feet to a point; THENCE proceeding
SOUTH 65 DEGREES 42 MINUTES 17 SECONDS WEST a distance of 322.87 feet to a point
and POINT OF BEGINNING.

Said parcel contains 619,312 Square Feet or 14.217 Acres
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APPENDIX C

2015 Conceptual Site Model/Updated Groundwater Model/
Vapor Intrusion Evaluation



Conceptual Site Model
Emory University
North Decatur Road/Burlington Road Site
HSI No. 10121

A conceptual site model (CSM) has been developed for the Emory University North Decatur
Road/Burlington Road Site, HSI No. 10121site located at the intersection of North Decatur Road and
Burlington Road in Atlanta, Georgia. See Figures 1 and 2.The purpose of the conceptual site model is
to:

Integrate technical data from various sources;
Support the selection of sample locations;

Identify data needs; and,

Evaluate risks to human health and the environment.

Development of the CSM required consideration of the site setting, regulated substances, suspected
source, etc. which are described more fully in the following subsections.

1.1 Surface Setting

The surface setting is commercial/university. The property is located in the Druid Hills area of Atlanta, at
the intersection of Burlington Road and North Decatur Road. The site consists of a science building and
associated parking lot, a multi-level parking garage, and several large landscaped areas. The property
immediately south of the site consists of North Decatur Road and a residential neighborhood. The
northern adjacent properties consist of a Georgia Power substation (under construction), a multi-level
parking garage, and a new hospital facility that is currently under construction. The property immediately
to the west consists of the law library and the property immediately east of the site consists of Burlington
Road and a dormitory. See Figure 1.

1.2 Subsurface Setting

The site is located in the Piedmont physiographic province of the Appalachian Orogenic Belt, and is
underlain by the Clarkston Formation. The Clarkston formation is primarily comprised of mica-schist
and amphibolite. The soils at the site are characterized as belonging to the Urban Land Series. This
classification indicates that the soils at the site have been significantly altered from their original
condition due to the construction activities.

The site soils consist of a tan to reddish brown fine sandy silt grading to dense white to black micaceous
silty sand. Bedrock was encountered at depth of 42 feet below land surface (bls) in monitoring well MW-
2 and 60 feet bls in recovery well RW-2 (Table 1). Groundwater is generally encountered from 21 feet
bls (monitoring well MW-1) to 37 feet bls (RW-2). The direction of groundwater flow is generally to the
southwest (Figure 3).

1.3 Regulated Substances
Groundwater remediation and monitoring began at the site in 1995 and is currently ongoing. Based on
the groundwater data, the current constituents of concern include PCE and it’s degradation products
trichloroethene (TCE) and cis-1,2-dichloroethene (cis-1,2 DCE). These COCs were detected in
groundwater at the site and are summarized on Table 2. The site soils have been certified to meet the
Type | Risk Reduction Standards.



1.4 Known or Suspected Source Areas

In 1989 Emory University purchased property at the intersection of North Decatur and Burlington Roads
in Atlanta, Georgia. A subsequent site assessment determined the property had likely been impacted by a
dry cleaning operation that had previously operated at the property prior to Emory’s purchase. An
automotive repair garage was also located on the property. The assessment detected PCE in the property
soils and groundwater. The dry cleaner building and automotive garage building were subsequently
removed during the redevelopment of the property and construction of a six story math building. The
former dry cleaners were located in front of the current location of the North Decatur Road math building
in the vicinity of recovery well RW-2. The footprint of the former strip mall, including the dry cleaners,
is shown on Figure 2.

1.5 Contaminant Migration Pathways
An evaluation of the contaminant migration pathways indicates the following potential pathways:

o horizontal and vertical migration through the soil to the groundwater; and

o horizontal and vertical migration within shallow groundwater, with transport driven by hydraulic
properties of the local groundwater flow system, and the direction of groundwater flow as
influenced by the active pump and treat remediation system.

1.6 Soil and Groundwater Impacts

The extent of groundwater impacts has been complied for this report. The groundwater flow direction is
shown on Figure 3. The impacts to groundwater are summarized on Table 2 and shown on Figure 4
(October 2014 sample results) in plan view and in cross-sectional view on Figure 6 (August 2014 sample
results) and Figure 7 (October 2014 sample results). The line of section for these maps is provided on
Figure 5 (Cross Section Location Map). The laboratory reports for the 2014 sampling events are included
in Appendix A.

1.7 Receptor Evaluation

The Site is a highly developed commercial property that is nearly completely covered by buildings,
pavement, and landscaped areas (Figure 2). Except for a few landscaped areas, the Site is covered by a 5-
story building, 7-story parking garage or pavement. Groundwater from beneath the site flows toward the
southwest. There are several large on-site green spaces along North Decatur Road. No surface water
bodies are located on the site. The nearest surface water body is an unnamed tributary of Lullwater Creek
which is located approximately 1,500 feet due south of the site.

A schematic of the CSM is provided in Figure 6. As shown in the schematic, bedrock is overlain by an
unconsolidated layer of residual soil. Groundwater occurs above bedrock at the property. It is anticipated
that the Site will continue to be used as an educational institution in the future. A significant investment
has recently been made on property improvements, including a 5-story science building and 7-story
parking garage. Recently, Georgia Power installed a high power line on the site and future improvements
include the widening of North Decatur Road. Therefore, the CSM assumes the same receptors will
continue to be present in the future.

An evaluation of potential receptors was conducted. Potential future human receptors for the Site include
current and future on-site workers, students, faculty, visitors, trespassers, utility workers, and future
construction workers. Potential receptors may be exposed to on-site soil, but the Site soils meet the Type |
Risk Reduction Standards.

A literature review of available information from the U.S. Fish and Wildlife Service (FWS) and Georgia
Department of Natural Resources (DNR) was conducted to gather information pertaining to the potential



presence of federally- or state-protected species or their habitats in Dekalb County. None of these species
have been identified at the Site. Two endangered and two threatened animal species were reported by the
Georgia DNR as potentially occurring in DeKalb County; however these species are all aquatic fishes and
invertebrates, and aquatic habitats are not present on the Site. The FWS lists two endangered plant species
in DeKalb County, the dwarf sumac and the black-spored quillwort, and one threatened plant species
(little amphianthus). None of the species listed have been identified at the Site. Therefore, no endangered
and threatened fauna or animal species would be exposed to the constituents of potential concern (COPC).

The nearest surface water body is Lullwater Creek which is located approximately 2,500 feet southwest in
the downgradient flow direction. The possibility of future receptors ingesting or contacting surface water
that is impacted with the COPCs is considered remote since the concentrations of the COPCs would be
reduced to below detection limits by dispersion, advection, and attenuation processes before they reach
the Lullwater Creek. The results of the BIOCHLOR groundwater model included in Appendix C and the
most recent sampling results, indicate that the PCE plume should currently be reduced to below the
Maximum Contaminant Level of 5 micrograms per liter (ug/L) at a distance of about 700 feet southwest
of the intersection of Burlington Road and North Decatur Road.

The COCs are present in dissolved phase in groundwater and can migrate through the subsurface to reach
potential receptors. Groundwater beneath the facility generally flows toward the southwest (Figure 3).
Future exposure to Site groundwater will be restricted by covenants barring the installation of wells for
any purpose. Therefore, the possibility of future receptors ingesting groundwater from a water-supply
well or an irrigation well installed on the Site is considered remote.

Groundwater from the Site or within a one-half mile radius of the site is not currently used as a potable
water supply or for irrigation. Future exposure to the Site groundwater will be restricted by covenants
barring the installation of wells for any purpose. An updated water well survey was performed by GA
EPD in November 2013. GA EPD did not identify any groundwater users within a %-mile radius of the
site. Furthermore, an environmental covenant will be prepared and executed pursuant to the Georgia
Uniform Environmental Covenants Act, OCGA § 44-16-1, et seq to limit groundwater use and/or use
limitations to protect human health and the environment.

The current and future on-site workers, students, faculty, visitors, trespassers, utility workers, and future
construction workers would not be exposed to on-site groundwater. Future exposure to groundwater by
on-site workers and customers will be eliminated by the restrictive covenant that will be placed on the
property, forbidding the use of groundwater for drinking, irrigation, or other purposes. Where the
groundwater plume is covered by enclosed buildings or other structures, current and future on-site
workers, students, faculty, visitors, trespassers, utility workers and future construction workers could
potentially be exposed to contaminants from the groundwater via the vapor intrusion pathway, although
as described in Appendix B, vapor intrusion modeling utilizing the Ettinger Vapor Intrusion Model
shows there is no exposure.

Utility workers will not have direct contact (dermal or ingestion) with site groundwater as the depth to
groundwater (21 to 37 feet) is greater than the depth of utility excavations (approximately 5 feet).
However, although no construction plans currently exist, hypothetical future construction workers may
have contact with groundwater if the construction activities include deep foundation work and
dewatering. Utility workers in trenches may be exposed to COPCs in the vapor phase. It should be noted,
however, that utility workers will be on site at any one time for only short durations (typically, a day or
days) and will have only sub-chronic exposure to COPCs. It is not appropriate to use chronic toxicity
values (reference doses and slope factors) to evaluate sub-chronic exposure for COPCs; instead, short-
term exposure and risks to the utility worker will be managed by Occupational Safety and Health
Administration (OSHA) requirements.
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Table 1

Well Construction Details and Water Level Measurements
2012 Corrective Action Effectiveness Report
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Top of Casing Screened 6/27/08 6/27/08 3/11/09 3/11/09 6/30/09 6/30/09 1/22/10 1/22/10 7/8/10 7/8/10 6/27/11 6/27/11 01/04/12 01/04/12 06/26/12 06/26/12 10/14/2014 10/14/14
Well Elevation Well Depth Interval (feet Depth To Groundvyater Depth To Groundvyater Depth To Groundvyater Depth To Groundvyater Depth To Groundvyater Depth To Groundvyater Depth To Groundvyater Depth To Groundvyater Depth to Groundvyater
(feet) (feet bls) bls) Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water Elevation Water (feet) Elevation
(feet) (feet, msl) (feet) (feet, msl) (feet) (feet, msl (feet) (feet, msl) (feet) (feet, msl) (feet) (feet, msl) (feet) (feet, msl) (feet) (feet, msl) (feet, msl)
RW-1 968.90 60.0 40-60 55.65 913.25 55.60 913.30 55.65 913.25 54.5 914.40 54.2 914.70 35.60 933.30 NG - NG - 36.46 932.44
RW-2 970.34 60.0 40-60 57.5 912.84 58.4 911.94 57.5 912.84 56.2 914.14 38.9 931.44 40.50 929.84 NG - NG - 37.59 932.75
RW-3 968.35 55.0 35-55 54.3 914.05 54.97 913.38 54.3 914.05 56.75 911.60 56.5 911.85 35.40 932.95 NG - NG - 32.75 935.60
RwW-4 968.63 55.0 35-55 42.8 925.83 42.3 926.33 42.8 925.83 40.17 928.46 40.35 928.28 36.43 932.20 38.18 930.45 39.47 929.16 34.86 933.77
RW-5 962.64 60.0 50-60 40.92 921.72 38.9 923.74 40.92 921.72 37.3 925.34 24.74 937.90 35.45 927.19 37.43 925.21 38.22 924.42 35.52 927.12
MW-1 954.59 45.0 35-45 29.69 924.90 271 927.49 29.69 924.90 256 928.99 23.29 931.30 23.10 931.49 27.54 927.05 27.85 926.74 21.73 932.86
MW-2 968.82 42.0 32-42 38.48 930.34 34.7 934.12 38.48 930.34 33.65 935.17 30.72 938.10 32.10 936.72 35.16 933.66 36.40 932.42 30.43 938.39
MW-4 954.35 48.0 38-48 37.39 916.96 35.6 918.75 37.39 916.96 33.5 920.85 30.8 923.55 32.15 922.20 34.70 919.65 35.68 918.67 35.62 918.73
TP-1 968.86 45.00 35-45 40.92 927.94 43.5 925.36 40.92 927.94 43.25 925.61 441 924.76 32.18 936.68 NM NM NM
TP-2 963.36 40.0 30-40 Dry Dry Dry Dry Dry NM NM NM NM
TP-3 958.70 40.0 30-40 Damaged Damaged Damaged Damaged Damaged Damaged NM NM NM
TP-4 966.30 45.0 35-45 Dry Dry Dry Dry Dry NM NM NM NM
TP-5 956.27 58.0 34-58 34.7 921.57 34.70 921.57 34.70 921.57 35.5 920.77 36.25 920.02 28.20 928.07 NM NM NM

NM - Not measured

NG - Not gauged due to pump and wiring obstructing well

March 2013



Table 2
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 BRL BRL BRL BRL BRL BRL NA
07/18/01 BRL BRL BRL BRL BRL BRL NA
11/06/01 BRL BRL BRL BRL BRL BRL NA
05/02/02 BRL BRL BRL BRL BRL BRL NA
12/09/02 BRL BRL BRL BRL BRL BRL NA
01/29/03 BRL BRL BRL BRL BRL BRL NA
06/19/03 BRL BRL BRL BRL BRL BRL NA
01/15/04 BRL BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
MW-1 06/19/07 BRL BRL BRL BRL BRL BRL NA
03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 BRL BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 BRL BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL BRL NA
06/26/12 BRL BRL BRL BRL BRL BRL NA
01/09/13 BRL BRL BRL BRL BRL BRL NA
06/26/13 BRL BRL BRL BRL BRL BRL NA
01/21/14 BRL BRL BRL BRL BRL BRL NA
08/04/14 BRL BRL BRL BRL BRL BRL NA
10/15/14 BRL BRL BRL BRL BRL BRL NA




Table 2
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 BRL BRL BRL BRL BRL BRL NA
07/18/01 BRL BRL BRL BRL BRL BRL NA
11/06/01 BRL BRL BRL BRL BRL BRL NA
05/02/02 BRL BRL BRL BRL BRL BRL NA
12/09/02 BRL BRL BRL BRL BRL BRL NA
01/29/03 BRL BRL BRL BRL BRL BRL NA
06/19/03 BRL BRL BRL BRL BRL BRL NA
01/15/04 BRL BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
MW-2 06/19/07 BRL BRL BRL BRL BRL BRL NA
03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 BRL BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 BRL BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL BRL NA
06/26/12 BRL 19 BRL BRL BRL BRL NA
01/09/13 BRL BRL BRL BRL BRL BRL NA
06/26/13 BRL BRL BRL BRL BRL BRL NA
01/21/14 BRL BRL BRL BRL BRL BRL NA
08/04/14 BRL BRL BRL BRL BRL BRL NA
10/15/14 BRL BRL BRL BRL BRL BRL NA




Table 2

Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site

HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 65 BRL BRL BRL BRL BRL NA
07/18/01 78 BRL BRL BRL BRL BRL NA
11/06/01 89.2 BRL BRL BRL BRL BRL NA
02/14/02 90 BRL BRL BRL BRL BRL NA
07/10/02 66.6 BRL BRL BRL BRL BRL NA
01/29/03 43.1 BRL BRL BRL BRL BRL NA
06/19/03 75 BRL BRL BRL BRL BRL NA
01/15/04 53 BRL BRL BRL BRL BRL NA
06/18/04 56 BRL BRL BRL BRL BRL NA
01/28/05 47 BRL BRL BRL BRL BRL NA
07/01/05 40 BRL BRL BRL BRL BRL NA
02/01/06 57 BRL BRL BRL BRL BRL NA
06/20/06 66 BRL BRL BRL BRL BRL NA
02/28/07 50 BRL BRL BRL BRL BRL NA
MW-3/RW-5* 06/19/07 14 BRL BRL 120 BRL BRL NA
03/01/08 39 BRL BRL BRL BRL BRL BRL
06/27/08 44 BRL BRL BRL BRL BRL BRL
03/11/09 40 BRL BRL BRL BRL BRL BRL
06/30/09 66 BRL BRL BRL BRL BRL BRL
01/22/10 71 BRL BRL BRL BRL BRL BRL
07/08/10 73 BRL BRL BRL BRL BRL BRL
06/27/11 160 BRL BRL BRL BRL BRL NA
01/04/12 190 BRL BRL BRL BRL BRL NA
06/27/12 200 BRL BRL BRL BRL BRL NA
01/10/13 230 BRL BRL BRL BRL BRL NA
06/27/13 150 BRL BRL BRL BRL BRL NA
01/21/14 180 BRL BRL BRL BRL BRL NA
08/04/14 190 BRL BRL BRL BRL BRL NA
10/15/14 160 BRL BRL BRL BRL BRL NA




Table 2
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 34 BRL BRL BRL BRL BRL NA
07/18/01 4.0 BRL BRL BRL BRL BRL NA
11/06/01 3.8 BRL BRL BRL BRL BRL NA
05/02/02 4.8 BRL BRL BRL BRL BRL NA
12/09/02 3.0 BRL BRL BRL BRL BRL NA
01/29/03 4.1 BRL BRL BRL BRL BRL NA
06/19/03 4.0 BRL BRL BRL BRL BRL NA
01/15/04 3.7 BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
MW-4 06/19/07 BRL BRL BRL BRL BRL BRL NA
03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 5.0 BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 8.7 BRL BRL BRL BRL BRL NA
01/04/12 11 BRL BRL BRL BRL BRL NA
06/26/12 14 BRL BRL BRL BRL BRL NA
01/09/13 15 BRL BRL BRL BRL BRL NA
06/26/13 14 BRL BRL BRL BRL BRL NA
01/21/14 20 BRL BRL BRL BRL BRL NA
08/04/14 29 BRL BRL BRL BRL BRL NA
10/15/14 29 BRL BRL BRL BRL BRL NA




Table 2
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 8.4 NA NA NA NA NA NA
Jun-98 NS NS NS NS NS NS NS
01/08/99 BRL NA NA NA NA NA NA
07/09/99 12.4 NA NA NA NA NA NA
07/27/99 NS NS NS NS NS NS NS
01/06/00 20 NA NA NA NA NA NA
07/07/00 56.4 NA NA NA NA NA NA
02/05/01 59.0 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 27 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 85.4 BRL BRL BRL BRL BRL NA
07/10/02 107 BRL BRL BRL BRL BRL NA
01/29/03 144 BRL BRL BRL BRL BRL NA
06/19/03 170 BRL BRL BRL BRL BRL NA
01/15/04 200 BRL BRL BRL BRL BRL NA
06/18/04 200 BRL BRL BRL BRL BRL NA
01/28/05 190 BRL BRL BRL BRL BRL NA
RW-1 07/01/05 190 BRL BRL BRL BRL BRL NA
02/01/06 140 BRL BRL BRL BRL BRL NA
06/20/06 160 BRL BRL BRL BRL BRL NA
02/28/07 110 BRL BRL BRL BRL BRL NA
06/19/07 160 BRL BRL BRL BRL BRL NA
03/01/08 90 BRL BRL BRL BRL BRL BRL
06/27/08 130 BRL BRL BRL BRL BRL BRL
03/11/09 99 BRL BRL BRL BRL BRL BRL
06/30/09 120 BRL BRL BRL BRL BRL BRL
01/22/10 170 BRL BRL BRL BRL BRL BRL
07/08/10 200 BRL BRL BRL BRL BRL BRL
06/27/11 180 BRL BRL BRL BRL BRL NA
01/04/12 150 BRL BRL BRL BRL BRL NA
06/27/12 130 BRL BRL BRL BRL BRL NA
01/10/13 120 BRL BRL BRL BRL BRL NA
06/27/13 110 BRL BRL BRL BRL BRL NA
01/21/14 57 BRL BRL BRL BRL BRL NA
08/04/14 160 BRL BRL BRL BRL BRL NA
10/15/14 110 BRL BRL BRL BRL BRL NA




Table 2
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 127 NA NA NA NA NA NA
Jun-98 150 NA NA NA NA NA NA
01/08/99 270 NA NA NA NA NA NA
07/09/99 55 NA NA NA NA NA NA
07/27/99 NS NS NS NS NS NS NS
01/06/00 197 NA NA NA NA NA NA
07/07/00 382 NA NA NA NA NA NA
02/05/01 549 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 119 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 NS NS NS NS NS NS NS
07/10/02 710 2.2 NS NS NS NS NS
01/29/03 138 2.1 BRL 1.5 BRL BRL NA
06/19/03 630 1.0 BRL 2.0 BRL BRL NA
01/15/04 890 BRL BRL BRL BRL BRL NA
06/18/04 650 BRL BRL BRL BRL BRL NA
01/28/05 490 BRL BRL BRL BRL BRL NA
RW-2 07/01/05 860 BRL BRL BRL BRL BRL NA
02/01/06 970 BRL BRL BRL BRL BRL NA
06/20/06 1,000 BRL BRL BRL BRL BRL NA
02/28/07 440 BRL BRL BRL BRL BRL NA
06/19/07 780 5.7 BRL 8.1 BRL BRL NA
03/01/08 300 BRL BRL BRL BRL BRL BRL
06/27/08 460 120 BRL 190 BRL BRL BRL
03/11/09 NS NS NS NS NS NS NS
06/30/09 NS NS NS NS NS NS NS
01/22/10 NS NS NS NS NS NS NS
07/08/10 1,200 13 BRL 27 BRL BRL BRL
06/27/11 NS NS NS NS NS NS NS
01/04/12 790 9.5 BRL 25 BRL BRL NA
06/27/12 570 BRL BRL 11 BRL BRL NA
01/10/13 37 BRL BRL 90 BRL BRL NA
06/27/13 490 BRL BRL 12 BRL BRL NA
01/21/14 700 7.4 BRL 20 BRL BRL NA
08/04/14 670 6.9 BRL 18 BRL BRL NA
10/15/14 550 7.5 BRL 24 BRL BRL NA




Table 2
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 6.9 NA NA NA NA NA NA
Jun-98 NS NS NS NS NS NS NS
01/08/99 6.8 NA NA NA NA NA NA
07/09/99 8.8 NA NA NA NA NA NA
07/27/99 NS NS NS NS NS NS NS
01/06/00 8.0 NA NA NA NA NA NA
07/07/00 35.9 NA NA NA NA NA NA
02/05/01 39 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 27.1 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 27.7 BRL BRL BRL BRL BRL NA
07/10/02 315 BRL BRL BRL BRL BRL NA
01/29/03 55.4 BRL BRL BRL BRL BRL NA
06/19/03 58 BRL BRL BRL BRL BRL NA
01/15/04 57 BRL BRL BRL BRL BRL NA
06/18/04 71 BRL BRL BRL BRL BRL NA
01/28/05 38 BRL BRL BRL BRL BRL NA
RW-3 07/01/05 91 BRL BRL BRL BRL BRL NA
02/01/06 53 BRL BRL BRL BRL BRL NA
06/20/06 70 BRL BRL BRL BRL BRL NA
02/28/07 33 BRL BRL BRL BRL BRL NA
06/19/07 71 BRL BRL BRL BRL BRL NA
03/01/08 38 BRL BRL BRL BRL BRL BRL
06/27/08 67 BRL BRL BRL BRL BRL BRL
03/11/09 55 BRL BRL BRL BRL BRL BRL
06/30/09 71 BRL BRL BRL BRL BRL BRL
01/22/10 84 BRL BRL BRL BRL BRL BRL
07/08/10 130 BRL BRL BRL BRL BRL BRL
06/27/11 NS NS NS NS NS NS NS
01/04/12 NS NS NS NS NS NS NS
06/27/12 50 BRL BRL BRL BRL BRL NA
01/10/13 54 BRL BRL BRL BRL BRL NA
06/27/13 85 BRL BRL BRL BRL BRL NA
01/21/14 37 BRL BRL BRL BRL BRL NA
08/04/14 62 BRL BRL BRL BRL BRL NA
10/15/14 110 BRL BRL BRL BRL BRL NA




Table 2
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 19 NA NA NA NA NA NA
Jun-98 25 NA NA NA NA NA NA
01/08/99 57 NA NA NA NA NA NA
07/09/99 225 NA NA NA NA NA NA
07/27/99 187 NA NA NA NA NA NA
01/06/00 128 NA NA NA NA NA NA
07/07/00 189 NA NA NA NA NA NA
02/05/01 174 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 253 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 NS NS NS NS NS NS NS
07/10/02 NS NS NS NS NS NS NS
01/29/03 NS NS NS NS NS NS NS
06/19/03 NS NS NS NS NS NS NS
01/15/04 NS NS NS NS NS NS NS
06/18/04 NS NS NS NS NS NS NS
01/28/05 NS NS NS NS NS NS NS
RW-4** 07/01/05 NS NS NS NS NS NS NS
02/01/06 NS NS NS NS NS NS NS
06/20/06 980 BRL BRL BRL BRL BRL NA
02/28/07 540 BRL BRL BRL BRL BRL NA
06/19/07 640 BRL BRL BRL BRL BRL NA
03/01/08 370 BRL BRL BRL BRL BRL BRL
06/27/08 380 BRL BRL BRL BRL BRL BRL
03/11/09 640 BRL BRL BRL BRL BRL BRL
06/30/09 220 BRL BRL BRL BRL BRL BRL
01/22/10 360 BRL BRL BRL BRL BRL BRL
07/09/10 420 BRL BRL BRL BRL BRL BRL
06/27/11 270 BRL BRL BRL BRL BRL NA
01/04/12 150 BRL BRL BRL BRL BRL NA
06/27/12 160 BRL BRL BRL BRL BRL NA
01/10/13 93 BRL BRL BRL BRL BRL NA
06/26/13 68 BRL BRL BRL BRL BRL NA
01/21/14 160 BRL BRL BRL BRL BRL NA
08/04/14 180 BRL BRL BRL BRL BRL NA
10/15/14 250 BRL BRL BRL BRL BRL NA

Notes:

pg/L — micrograms per liter or parts p

BRL — Not detected above laboratory method reporting limits

NA — Not analyzed

NS — Not sampled

Monitoring wells MW-1, -2, -3, and -4 were installed between December 2000 and January 2001
* — MW-3 was converted to recovery well RW-5 and became operational on August 6, 2001

** — RW-4 was converted to a monitoring well on June 14, 2006




FIGURES



e bl 0\ A VR Tt SYUPZ70 SE0777 EARY)

e N A N ] BURNE "CREER RD_|

vaVANM.RE_ Vo= pirnt Bora
» 4§
\ Nt e/

Source: ChartTiff.com
Northeast Atlanta Quadrangle
Georgia, 2014
7.5 Minute Series (Topographic)

Q

=

g :
i‘.‘

=

s

bl

:%’
LLLROJNET

[=]
LLER
_4. (; '\_,.Izi
MASON w{( R
o R N
USRS

“CEARMONT R~

N
Ir\_\ - " , o ;.__
A1 S )
.-’.l a N
I \
= PP — s
| T e S Ff
o i NN pe}
' : ""swoﬁ’n%f\fg 2
: : \ [ BESMOND bR T4 A
€ = If | ,.%’ 1
S N lewcduNta =)
9( 29) T Candler, (010NN B A ZH NS )
#T / f A P WA N T AL (uia @
== lHlICES o [t (AR B A _\__,'Po\
) ! RS W T }“—-——’ =
SR - ) r_g\*/ &I\l ,E’.ELE“S RO
Los0 2 R\ I Ly E;\STWAY
A BN R
AR B R O o ot I [ FORDRD
= / |J \2\\‘\ T"\J 1= < ] I-ZJ !ﬁ\ EC#TUE
F H AU T ']llx \Q A = /“.&D
i S| c WMISTER Wd};\ )\ |" L_J %’ : : .
¢ N7 crel SN D, \‘“ LS— Pt ';oz S 7
Location, —<rw - i | [\ & - :
77 e A R ™R

L
H"“*-h._:_'_

X
1 fi e _f‘
k _QQRAND Muto

Ir;_s =/ [

\ . \

—id
/'“/((:HEE‘C"E \ |
4" £y 3 A /‘ =IO

/ : ! :-’/I’ If\—:z'ﬂ i .» J:
: Chelsea/I-Iel t.sJ /
Erges o) |

15 HOUNHD C\

g \ "c’ﬁvfﬁﬁm_ﬁ y T o
“DYSON DR NE \ { /FI ¢ { G (7
- - = 29 (3 —7— g N COMMERCE p,
e & s | ) 78 RN 5 8!\‘7
= / g ) ) x,\% l'_—l .‘/ E‘l
i i T e \ - \‘ »
e « 5}‘) e ﬁ_,h_fﬂsou FERRY.RD |/ | S\ [' h: =
ENA (&7 > cemme=y w0 B
=\ SV A ‘Pmemfso.-p Lj C_fwls -
\, e 3 \w Ty |§ 0l 24 3
3 ,n‘“ PONeE.pE LEO 1 /.L T LAES]E =z
A S s e N
e i ——— I ‘_':\ ;J-..‘_\_‘__\_‘J\ = _J ) . . 1 _; T -/ — j
[ {0 | gy fpEcaTuR 1
) [y AN QNS B N =) |
'} [ Ll 1 5 0 \Agnes Scott |-
LSl MILES | Coll £
SEM S| L Ve i_Q \ -]
L@)"—’ﬂ% 102:-:-0=1(um=3“0Eum=l7m FEET s __:
= E SCALE: - © = : 3 KILOMETERS 24
_J_]% N .mg{ i bR 1_"']?;3’”‘ T FJCH f\/{_ G = J)(:o N ?ﬂ Y E\ J
CLIENT: - - TITLE:
Emory University Site Location Map
North Decatur Road Site, Atlanta, Georgia
n . PROJNO.:
DATE: December 2014 | PES'GNEDBY: 15263255
SCALE: DRAWN BY: TASK:
1:24,000 J. Gross L0
FILE: CHECKED BY: FIGURE: 1
H:\proj\EmoryUniversity\December2014\EmoryTopoMap.ai B \JaCObS




L

BUILDING

%

Q
)

GAMBRELL DRIVE
(EMORY UNIVERSITY PRIVATE ROAD

*)
MW-1
.\\\\\\

EMORY UNIVERSITY

5-STORY BUILDING
WITH BASEMENT

PARKING GARAGE

7-STORY

FORMER GROUNDWATER AND
SOIL TREATMENT UNITS

FORMER
CLEANERS

BUILDING D

LAW LIBRARY
-, P d
! ~ \
-, P d
/ ‘
s ]
| P \
] L’
= , / - i
P d “d
[
I = GRAPHIC SCALE
/ 0 40 80 160
’\ - I [
. e o e
P4
l = I ( IN FEET )
< 1 inch = 80 ft.
~ 2 | I
( e &B I
i - / -7 0 CLENT: . . TME
- Emory University ]
/ LEGEND POt North Decatur Road Site, Atlanta, Georgia Well Location Map
\\ N . o As Shown |*"* URS PROINO: 15263255
\‘4 \/ -4 . DATE DRAWN BY: s 01150
@ Well Location December 2014 J. Gross —
. H:\Proj\EmoryUniversity\Dec2014\WellLocationMap.ai e B- JaCObS 2




|
%

%

LEGEND:

Mw @  Well Location
RW @  Recovery Well Location

e

LAW LIBRARY

~

L d

L d

-~

BUILDING

L d

,/ﬁl
- |
J

7-STORY
PARKING GARAGE

5-STORY BUILDING
WITH BASEMENT

®N VARIES)

SANGTON RO

BUILDING

GRAPHIC SCALE

0 40 80

160

™ ™

( IN FEET )
1 inch = 80 ft.

TP © Temporary Piezometer — Emory University b Potentlijometric Map
: | FROEE North Decatur Road Site, Atlanta, Georgia October 14, 2014
919.16 V\{ater.EIevatlon (feet) I T As Shown 7= URS PROINO: 15263955
—> Direction of Groundwater Flow — — e 01150
December 2014 ' J. Gross —
AL H:\Proj\EmoryUniversity\Dec2014\WellLocationMap.ai e B- JaCObS 3




L

Q
N
)

GAMBRELL DRIVE
(EMORY UNIVERSITY PRIVATE ROAD

WES o

J—

> a

LAW LIBRARY

y 5
| ’ .
§ /’ \
| e NS
i =
LEGEND: /// //g(’
MW-4@ - Well Location 2 / - 0

7-STORY

PARKING GARAGE

e

WOQD,E&% Y

A EMORY
5-STOR
WITH BASEMENZ> = \

T
-

- ‘

\

MW-2 @
<5

CONCRETE
PARKING LOT

.\\\\\\

UNIVERSITY
Y BUILDING

~

’ -
BUILDING D \ v
‘\\H \ ,

GRAPHIC SCALE

0 40 80

160

™ ™

( IN FEET )
1 inch = 80 ft.

| ' oo Emory University Estimated PCE* Plume Extents
110 - PCE* Concentrations | PO North Decatur Road Site, Atlanta, Georgia October 2014
(October 15—1'6, 2014) | SALE As Shown 7= URS PROINO: 15263255
—— 5 — - Isoconcentration Contour — e B T 01150
December 2014 ' J. Gross —
s )
mlcrograms per Ilter (ug/L) AE H:\Proj\EmoryUniversity\Dec2014\PCE October 2014.ai A B- JaCObS 4




)

1| /
), BUILDING D
| WOOD_ FENGE ety ;
BUILDING
MW-1 ™
4} 'I' . §
CONCHETE |
PARKING LOT
1 ] \2\

GAMBRELL DRIVE
(EMORY UNIVERSITY PRIVATE ROAD

.\\\\\\

A EMORY UNIVERSITY
r\? 5-STORY BUILDING

WITH BASEMENT

FORMER
CLEANERS

7-STORY
PARKING GARAGE

]
! 1
]
FORMER GROUNDWATER AND \ \l
SOILTREATMENT UNITS 'I |
|
[} — % MW-4 /o ; \' \|
Y . . |
: A ',’// \ \
LAW LIBRARY ]
! |
-7 ]
: % ||
L ; \
| A | \
2 // - i
Cd “d '
: = | GRAPHIC SCALE
-\ ’/ ! ' 0 40 80 160
' T o e e ™
' = I ( IN FEET )
- |
LEGEND:

- D | 1 inch = 80 ft.
-~ %‘ '
-/ 0 e Emory University me _ _
mw @  Well Location / PO North Decatur Road Site, Atlanta, Georgia Cross Section Location Map
RW @ Recovery Well Location ! sue
P © Temporary Piezometer

As Shown | ™" URS PROINO: 15263255

DATE DRAWN BY: e 01150
December 2014 J. Gross —

FiI-Lil::_iProj\EmoryUniv@rsity\Dec2014\XSecti0nLocationMap.ai e B . \] a.CO bS 5




970"

960"~

950"

940'—

930" —

920'—

MW-4

TP-3

910'—

NS

AN

900'

Projected 20' NW

Former
(leaners
RW-2
RW-5 TP-2 TP-4 RW-4 RW-3 MW-2
e P —(0 —
\* 2
O
TAN TO RED BROWN
MICACEOUS SANDY SILT
TAN TO REDDISH BROWN
FINE TO SANDY SILT

1 | - =

+ i g = Water Table h 4 =

T nNs N y = » <5.0pg/l

v =+ NS B _ DENSE WHITE TO BLACK -

180pg/Ll H E — MICACEOUS SILTY SAND
/ — : : <
INs = |
DENSE WHITETO 1 - ‘\
BLACK MEDIUM SAND - 1670 ug/L .

= .

0 15 30
e
5 HORIZONTAL SCALE
IN FEET
0
VERTICAL SCALE
IN FEET

M
TP -Temporary Piezometer
RW - Recovery Well (Except RW-4 which was
converted to a Monitoring Well)
NS - Not Sampled
PCE Concentrations from October 2014 Semi-Annual Sampling
Water Table Elevations Measured on October 14, 2014
All units are in micrograms per liter (pg/L)

CLIENT.

Emory University

PROJECT:

North Decatur Road Site, Atlanta, Georgia

TTE

PCE in Groundwater in
Cross Section A-A', August 2014

SCALE

Horizontal: 1" = 30°

Vertical: 1" = 10°

DATE

December 2014

DRAWN BY:

J. Gross

ALE
H:\Proj\EmoryUniversity\Dec2014\PCE CrossSect Sugl4.ai

CHECKED BY:

B. Jacobs

URS

PROJ.NO.:

15263255

TAK:

01150

AGURE

6




Projected 20' NW

Former
/— (leaners
RW-2 .0
. MW-4 TP-3 RW-5 TP-2 TP-4 RW-4 RW-3 MW-2
70'—
e P —(0 —
\* 2
U
0] TAN T0 RED BROWN
MICACEQUS SANDY SILT
-—
950"
TAN TO REDDISH BROWN
FINETO SANDY SILT
940" —
1 . =
+ + g = Water Table h 4 =
930'— + + —H : =
Ins 1 y H E 5 <s5.0pgl
v =+ NS 1 H _ DENSE WHITE TO BLACK -
250pg/L H E — MICACEOQUS SILTY SAND
920'— T DENSE WHITE T H E [} Vidgot |
+ BLACK MEDIUM SAND 1 B — ‘
NS : = 550 pg/L =
= I N 4 E _
910—| = = : = |
— \ — - ‘u
>
R/
900'
10 0 15 30 M
—_ TP -Temporary Piezometer
5 HORIZONTAL SCALE RW - Recovery Well (Except RW-4 which was — ' ' —
IN FEET converted to a Monitoring Well) - Emory University "~ PCE in Groundwater in
NS - Not Sampled PRO%CT North Decatur Road Site, Atlanta, Georgia Cross Section A'A', October 2014
0 PCE Concentrations from October 2014 Semi-Annual Sampling SALE Horizontal: 1" = 30" Vertical: 1" = 10° FROUNG: 15263255
VERTICAL SCALE Water Table Elevations Measured on October 14, 2014 DATE December 2014 3 Gross T 01150
IN FEET All units are in micrograms per liter (ug/L) — — = Jocobs =
H:\Proj\EmoryUniversity\Dec2014\PCE CrossSect Oct14.ai .




APPENDIX A



@ | ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

October 24, 2014

Brent Jacobs

URS
400 Northpark Town Center
Atlanta GA 30328

TEL: (678) 808-8915
FAX: (678) 808-8400

RE: Emory-N. Decatur Rd

Dear Brent Jacobs: Order No: 1410G04

Analytical Environmental Services, Inc. received 10 samples on 10/16/2014 2:17:00 PM
for the analyses presented in following report.

No problems were encountered during the analyses. Additionally, all results for the associated
Quality Control samples were within EPA and/or AES established limits. Any discrepancies
associated with the analyses contained herein will be noted and submitted in the form of a
project Case Narrative.

AES’ certifications are as follows:

-NELAC/Florida Certification number E87582 for analysis of Environmental Water,
soil/hazardous waste, and Drinking Water Microbiology, effective 07/01/14-06/30/15.
-AIHA-LAP, LLC Laboratory ID: 100671 for Industrial Hygiene samples (Organics,
Inorganics), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental
Microbiology (Fungal) Direct Examination, effective until 09/01/15.

These results relate only to the items tested. This report may only be reproduced in full.

If you have any questions regarding these test results, please feel free to call.

T owa eebock

Tara Esbeck

Project Manager

ial Drive » Atlanta, Georgia 30340 » Tel: 770.457.8177 = Fax: 770.457.8188 « Toll Free: 800.972.4889

www.aesatlanta.com
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: MW-2
Project Name: Emory-N. Decatur Rd Collection Date: 10/14/2014 4:33:00 PM
Lab ID: 1410G04-001 Matrix: Groundwater
Analyses Result Repf)rt.lng Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:02 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:02 NP
Tetrachloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:02 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:02 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:02 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 12:02 NP
Surr: 4-Bromofluorobenzene 924 66.2-120 %REC 198050 1 10/23/2014 12:02 NP
Surr: Dibromofluoromethane 100 79.5-121 %REC 198050 1 10/23/2014 12:02 NP
Surr: Toluene-d8 97.1 77-117 %REC 198050 1 10/23/2014 12:02 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: MW-1
Project Name: Emory-N. Decatur Rd Collection Date: 10/15/2014 9:00:00 AM
Lab ID: 1410G04-002 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:29 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:29 NP
Tetrachloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:29 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:29 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:29 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 12:29 NP
Surr: 4-Bromofluorobenzene 91.9 66.2-120 %REC 198050 1 10/23/2014 12:29 NP
Surr: Dibromofluoromethane 99.8 79.5-121 %REC 198050 1 10/23/2014 12:29 NP
Surr: Toluene-d8 96.5 77-117 %REC 198050 1 10/23/2014 12:29 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: MW-4
Project Name: Emory-N. Decatur Rd Collection Date: 10/15/2014 10:53:00 AM
Lab ID: 1410G04-003 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:55 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:55 NP
Tetrachloroethene 29 5.0 ug/L 198050 1 10/23/2014 12:55 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:55 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:55 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 12:55 NP
Surr: 4-Bromofluorobenzene 94.3 66.2-120 %REC 198050 1 10/23/2014 12:55 NP
Surr: Dibromofluoromethane 101 79.5-121 %REC 198050 1 10/23/2014 12:55 NP
Surr: Toluene-d8 95.6 77-117 %REC 198050 1 10/23/2014 12:55 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: RW-1
Project Name: Emory-N. Decatur Rd Collection Date: 10/15/2014 1:53:00 PM
Lab ID: 1410G04-004 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:22 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:22 NP
Tetrachloroethene 110 5.0 ug/L 198050 1 10/23/2014 13:22 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:22 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:22 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 13:22 NP
Surr: 4-Bromofluorobenzene 93.1 66.2-120 %REC 198050 1 10/23/2014 13:22 NP
Surr: Dibromofluoromethane 99.3 79.5-121 %REC 198050 1 10/23/2014 13:22 NP
Surr: Toluene-d8 97.2 77-117 %REC 198050 1 10/23/2014 13:22 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: RW-3
Project Name: Emory-N. Decatur Rd Collection Date: 10/15/2014 5:07:00 PM
Lab ID: 1410G04-005 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:48 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:48 NP
Tetrachloroethene 110 5.0 ug/L 198050 1 10/23/2014 13:48 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:48 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:48 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 13:48 NP
Surr: 4-Bromofluorobenzene 89 66.2-120 %REC 198050 1 10/23/2014 13:48 NP
Surr: Dibromofluoromethane 97.1 79.5-121 %REC 198050 1 10/23/2014 13:48 NP
Surr: Toluene-d8 95.8 77-117 %REC 198050 1 10/23/2014 13:48 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: RW-4
Project Name: Emory-N. Decatur Rd Collection Date: 10/15/2014 7:54:00 PM
Lab ID: 1410G04-006 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:36 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:36 NP
Tetrachloroethene 250 50 ug/L 198050 10 10/23/2014 14:14 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:36 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 12:36 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 12:36 NP
Surr: 4-Bromofluorobenzene 93 66.2-120 %REC 198050 1 10/23/2014 12:36 NP
Surr: 4-Bromofluorobenzene 93.8 66.2-120 %REC 198050 10 10/23/2014 14:14 NP
Surr: Dibromofluoromethane 103 79.5-121 %REC 198050 1 10/23/2014 12:36 NP
Surr: Dibromofluoromethane 104 79.5-121 %REC 198050 10 10/23/2014 14:14 NP
Surr: Toluene-d8 101 77-117 %REC 198050 1 10/23/2014 12:36 NP
Surr: Toluene-d8 102 77-117 %REC 198050 10 10/23/2014 14:14 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: RW-5
Project Name: Emory-N. Decatur Rd Collection Date: 10/16/2014 10:52:00 AM
Lab ID: 1410G04-007 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:00 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:00 NP
Tetrachloroethene 160 5.0 ug/L 198050 1 10/23/2014 13:00 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:00 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:00 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 13:00 NP
Surr: 4-Bromofluorobenzene 93.2 66.2-120 %REC 198050 1 10/23/2014 13:00 NP
Surr: Dibromofluoromethane 103 79.5-121 %REC 198050 1 10/23/2014 13:00 NP
Surr: Toluene-d8 101 77-117 %REC 198050 1 10/23/2014 13:00 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: RW-2
Project Name: Emory-N. Decatur Rd Collection Date: 10/16/2014 1:07:00 PM
Lab ID: 1410G04-008 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:25 NP
cis-1,2-Dichloroethene 24 5.0 ug/L 198050 1 10/23/2014 13:25 NP
Tetrachloroethene 550 50 ug/L 198050 10 10/23/2014 14:39 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:25 NP
Trichloroethene 7.5 5.0 ug/L 198050 1 10/23/2014 13:25 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 13:25 NP
Surr: 4-Bromofluorobenzene 93.6 66.2-120 %REC 198050 1 10/23/2014 13:25 NP
Surr: 4-Bromofluorobenzene 92.7 66.2-120 %REC 198050 10 10/23/2014 14:39 NP
Surr: Dibromofluoromethane 103 79.5-121 %REC 198050 10 10/23/2014 14:39 NP
Surr: Dibromofluoromethane 104 79.5-121 %REC 198050 1 10/23/2014 13:25 NP
Surr: Toluene-d8 102 77-117 %REC 198050 1 10/23/2014 13:25 NP
Surr: Toluene-d8 104 77-117 %REC 198050 10 10/23/2014 14:39 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: DUP-1
Project Name: Emory-N. Decatur Rd Collection Date: 10/16/2014
Lab ID: 1410G04-009 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:50 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:50 NP
Tetrachloroethene 160 5.0 ug/L 198050 1 10/23/2014 13:50 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:50 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 13:50 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 13:50 NP
Surr: 4-Bromofluorobenzene 92 66.2-120 %REC 198050 1 10/23/2014 13:50 NP
Surr: Dibromofluoromethane 103 79.5-121 %REC 198050 1 10/23/2014 13:50 NP
Surr: Toluene-d8 102 77-117 %REC 198050 1 10/23/2014 13:50 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS Client Sample ID: TRIP BLANK
Project Name: Emory-N. Decatur Rd Collection Date: 10/16/2014
Lab ID: 1410G04-010 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 11:36 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 11:36 NP
Tetrachloroethene BRL 5.0 ug/L 198050 1 10/23/2014 11:36 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 11:36 NP
Trichloroethene BRL 5.0 ug/L 198050 1 10/23/2014 11:36 NP
Vinyl chloride BRL 2.0 ug/L 198050 1 10/23/2014 11:36 NP
Surr: 4-Bromofluorobenzene 92.1 66.2-120 %REC 198050 1 10/23/2014 11:36 NP
Surr: Dibromofluoromethane 98.5 79.5-121 %REC 198050 1 10/23/2014 11:36 NP
Surr: Toluene-d8 92.3 77-117 %REC 198050 1 10/23/2014 11:36 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
> Greater than Result value J Estimated value detected below Reporting Limit
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Analytical Environmental Services, Inc.

Sample/Cooler Receipt Checklist

Client C{,}ZS ) Work Order Number /C//060 (1[
Checklist compieted by (%/ g 7 % /&///( i ‘// (/

Signature l Date

Carrier name: FedEx __ UPS _ Courier __ Client / US Mail _ Other

Shipping container/cooler in good condition? : Yes No Not Present

Custody seals intact on shipping container/cooler? Yes No Not Present v

Custody seals intact on sample boitles? | Yes No Not Present [

Container/Temp Blank temperature in compliance? (0°<6°C)* Yes\Z No

Cooler #1 Q A Cooler#2 __ . Cooler #3 Cooler#d _ Cooler#5  Cooler #6

Chain of custody present? | Yes " No

Chain of custody signed when relinquished and received? Yes .~ No

Chain of custody agrees with sample labels? Yes No

Samples in proper container/bottle? Yes 7 No

Sample containers intact? Yes _~_/ No

Sufficient sample volume for indicated test? Yes _/ No

All samples received within holding time? Yes 7 No

Was TAT marked on the COC? Yes No __

Proceed with Standard TAT as per project history? Yes No Not Applicable o

Water - VOA vials have zero headspace?  No VOA vials submitted Yes 7 No

Water - pH acceptable upon receipt? Yes ‘Z No Not Applicable
Adjusted? Checked by

Sample Condition: Good _/ Other(Explain)

(For diffusive samples or ATHA lead) Is a known blank included? Yes

See Case Narrative for resolution of the Non-Conformance,

* Samples de not have to comply with the given range for certain parameters.

No v~

WAes_server\hSample ReceiptiMy Documents\COCs and pH Adjustment Sheet\Sample Cooler Recipt Checklist Revl.rtf
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Analytical Environmental Services, Inc

Date: 24-Oct-14

Client: URS ANALYTICAL QC SUMMARY REPORT
Project Name: Emory-N. Decatur Rd
Workorder: 1410G04 BatchID: 198050
Sample ID: MB-198050 Client ID: Units:  ug/L Prep Date: 10/21/2014 Run No: 278317
SampleType: MBLK TestCode: TCL VOLATILE ORGANICS SW8260B BatchID: 198050 Analysis Date:  10/21/2014 Seq No: 5882161
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit =~ RPD Ref Val %RPD RPD Limit Qual
1,1-Dichloroethene BRL 5.0
cis-1,2-Dichloroethene BRL 5.0
Tetrachloroethene BRL 5.0
trans-1,2-Dichloroethene BRL 5.0
Trichloroethene BRL 5.0
Vinyl chloride BRL 2.0
Surr: 4-Bromofluorobenzene 48.18 0 50.00 96.4 66.2 120
Surr: Dibromofluoromethane 59.60 0 50.00 119 79.5 121
Surr: Toluene-d8 48.49 0 50.00 97.0 77 117
Sample ID: LCS-198050 Client ID: Units:  ug/L Prep Date: 10/21/2014 Run No: 278317

SampleType: LCS

TestCode: TCL VOLATILE ORGANICS SW8260B

BatchID: 198050 Analysis Date: 10/21/2014 Seq No: 5882160
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
1,1-Dichloroethene 57.92 5.0 50.00 116 63.1 140
Trichloroethene 54.10 5.0 50.00 108 71.2 135
Surr: 4-Bromofluorobenzene 47.98 0 50.00 96.0 66.2 120
Surr: Dibromofluoromethane 58.09 0 50.00 116 79.5 121
Surr: Toluene-d8 47.42 50.00 94.8 77 117
Sample ID: 1410E71-043AMS Client ID: Units:  ug/L Prep Date: 10/21/2014 Run No: 278393
SampleType: MS TestCode: TCL VOLATILE ORGANICS SW8260B BatchID: 198050 Analysis Date:  10/22/2014 Seq No: 5883799
Analyte Result RPT Limit SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
1,1-Dichloroethene 57.93 5.0 50.00 116 60.2 159
Trichloroethene 55.33 5.0 50.00 111 70.1 144
Surr: 4-Bromofluorobenzene 47.08 50.00 94.2 66.2 120
Surr: Dibromofluoromethane 46.67 0 50.00 93.3 79.5 121
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix

Rpt Lim Reporting Limit
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Analytical Environmental Services, Inc Date:  24-Oct-14

Client: URS ANALYTICAL QC SUMMARY REPORT
Project Name: Emory-N. Decatur Rd
Workorder: 1410G04 BatchID: 198050
Sample ID: 1410E71-043AMS Client ID: Units:  ug/L Prep Date: 10/21/2014 Run No: 278393
SampleType: MS TestCode: TCL VOLATILE ORGANICS SW8260B BatchID: 198050 Analysis Date:  10/22/2014 Seq No: 5883799
Analyte Result RPT Limit  SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Surr: Toluene-d8 47.92 0 50.00 95.8 77 117
Sample ID: 1410E71-043AMSD  Client ID: Units:  ug/L Prep Date: 10/21/2014 Run No: 278393
SampleType: MSD TestCode: TCL VOLATILE ORGANICS SW8260B BatchID: 198050 Analysis Date: 10/22/2014 Seq No: 5883800
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit ~ RPD Ref Val %RPD RPD Limit Qual
1,1-Dichloroethene 56.90 5.0 50.00 114 60.2 159 57.93 1.79 19.2
Trichloroethene 54.58 5.0 50.00 109 70.1 144 55.33 1.36 20
Surr: 4-Bromofluorobenzene 47.14 0 50.00 943 66.2 120 47.08 0 0
Surr: Dibromofluoromethane 47.72 0 50.00 95.4 79.5 121 46.67 0 0
Surr: Toluene-d8 47.50 0 50.00 95.0 77 117 47.92 0 0
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix
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EMORY UNIVERSITY
NORTH DECATUR ROAD/BURLINGTON ROAD
HSI No. 10121
ATLANTA, GEORGIA

Introduction

An evaluation for potential vapor intrusion from groundwater and soil pathways was
conducted for the site. The evaluation utilized a weight of evidence approach consistent with
ITRC’s Vapor Intrusion Pathway: A Practical Guideline (ITRC, 2007) and follows the
principles in EPA’s Superfund Vapor Intrusion FAQs (EPA, 2012) available on-line at
http:// http://www.epa.gov/oswer/vaporintrusion/, and EPA’s drafi Final Guidance for
Assessing and Mitigating the Vapor Intrusion Pathway from Subsurface Sources to Indoor
Air (EPA, 2013). Lines of evidence used in the data evaluation will initially include
building-specific factors (such as size and air exchange rate) and analytical data
(groundwater) collected during the investigation. The findings from this evaluation are
presented in this Section.

Approach

A tiered evaluation was performed to assess whether the vapor intrusion exposure pathway
is complete. The evaluation consists of the following three steps, summarized below and
detailed in the following sub-sections.

o Tier 1 Screen— Identification of constituents of potential concern (COPCs) for vapor
intrusion.

e Tier 2 Screen— Comparison of groundwater data to risk-based screening
concentrations.

e Tier 3 Screen (Site-specific Assessment) — Comparison of groundwater
concentrations to screening concentrations derived using the Johnson & Ettinger
(J&E) Model.

Tier 1 Screening Summary

Groundwater samples have been collected at and adjacent to the site as part of various
investigations. Four shallow monitoring wells and four recovery wells, which are in the
vicinity of the groundwater and soil former treatment units (Figure 1), were selected as part
of this evaluation. Results from these wells indicate various volatile organic compounds
(VOCs) listed in EPA’s Vapor Intrusion Screening Level (VISL) Calculator (May 2014
edition - EPA, 2014) available on-line at http://www.epa.gov/oswer/vaporintrusion/ are
present in the site’s shallow groundwater (Table 1). Historical groundwater monitoring data
have been collected from these locations since 1998. However for this evaluation, only the
more recent data collected from monitoring events conducted in 2013 and 2014 were
evaluated to reflect current conditions.

EPA’s Superfund Vapor Intrusion FAQs (EPA, 2012) does not recommend the use of soil
concentrations for assessing whether or not the vapor intrusion pathway is complete because
of the large uncertainties associated with using them. However, soil concentrations provide
useful information in identifying potential source areas. The source of VOCs in the
subsurface soils has been identified and remediated and certified to meet the Georgia
Environmental Protection Division (GAEPD) Georgia Hazardous Site Response Act
(HSRA) Type 1 Risk reduction Standards (RRS).


http://www.epa.gov/oswer/vaporintrusion/

Tier 2 Screening Summary

The site is currently used for non-residential land use. However, volatile constituents
detected in shallow groundwater were compared to both commercial/industrial and
residential screening levels generated using EPA’s Vapor Intrusion Screening Level (VISL)
calculator (EPA, 2014) to identify COPCs for indoor air. The VISLs were based on EPA’s
SLs for industrial air and residential air, respectively, with an applied generic attenuation
factor (EPA, 2014).

Table 2 presents the screening levels and the comparison to the on-site groundwater data.
The following observations were noted.

o Tetrachloroethylene (PCE) was detected above commercial/industrial VISLs and
residential VISLs in each of the recovery well locations (RW-1 through RW-4) and
two monitoring well locations (MW-3 and MW-4).

e The maximum detected PCE concentration was observed in recovery well location
RW-2.

e Trichloroethene (TCE) was detected above residential VISLs but less than
commercial/industrial VISLs. The exceedance was limited to one location (RW-2).

e No other constituents were detected above VISLs.

Tier 3: Site-Specific Assessment

The EPA spreadsheets that incorporate the J&E Model were used to further evaluate the
vapor intrusion pathway from PCE and TCE identified in shallow groundwater. The J&E
Model is a one-dimensional analytical solution to convective and diffusive vapor transport
into indoor spaces and provides an estimated attenuation coefficient that relates the vapor
concentration in the indoor space to the vapor concentration at the source of contamination.
The model is constructed as both a steady-state solution to vapor transport (infinite or non-
diminishing source) and as a quasi-steady-state solution (finite or diminishing source).
Inputs to the model include chemical properties of the contaminant, saturated and
unsaturated zone soil properties, and structural properties of the building. Model results
(both screening and advanced) are provided as either a risk-based groundwater
concentration, or as an estimate of the incremental risks associated with a user-defined initial
groundwater concentration (EPA, 2003). The J&E model is considered a conservative
screening level tool. For instance, the model assumes that all vapors originating from below
the building will enter the building unless the floors and walls are perfect vapor barriers. In
addition, the model does not account for dispersion or transformation processes (e.g.,
biodegradation, hydrolysis).

The following site-specific inputs were incorporated into the groundwater model:

o Depth below grade to bottom of enclosed space floor — 200 cm (default value for
basement)

o Depth below grade to water table — 1154 cm (site-specific average, 38 feet)

e Soil Conservation Service (SCS) soil type directly above water table — Sandy Loam
(site-specific).

e Average groundwater temperature (degrees (°) Celsius) — 18 ° (regional-specific)
o Default vadose zone soil type parameters for sandy loam.



o Default building-related information and air exchange rate

e The model was run to calculate a screening concentration based on residential or non-
residential endpoints. Exposure scenarios were evaluated: using USEPA default
exposure assumptions (i.e., worker — 250 days/year for 25 years).

e Most recent inhalation toxicity factors as listed in EPA’s Regional Screening Level
Table (May 2014) were used.

e The current version of the EPA spreadsheets that incorporate the J&E model does not
have an input for the number of hours per day; however, 24 hr/day is implicit in the
model. Therefore, to derive a screening level consistent with a non-residential
endpoint the model output was multiplied by 3 to adjust the exposure rate for a
commercial/industrial worker from the assumed value of 24 hr/day to an 8 hr/day
exposure. Commercial/industrial screening levels presented in Table 2 include the
adjustment factor.

Table 2 summarizes the results of the J&E Model. J&E Model outputs are provided in
Appendix A. As presented in the table, maximum detected concentrations of TCE were less
than the site-specific screening levels for residential or commercial/industrial land use.

Maximum detected concentrations of PCE were less than site-specific screening levels for
commercial/industrial land use. Concentrations of PCE were detected above site-specific
screening levels for residential land use in one location RW-2. However, exceedances were
not observed in cross-gradient location RW-4 and downgradient location MW-3. The PCE
concentration (44 ug/L) detected in off-site sample collected during a December 2013 Phase
Il Environmental Site Assessment at 1743, 1767, 1775, and 1785 North Decatur Road
(University Inn) was also less than the site-specific screening level.

Summary

The results of this site-specific evaluation indicate that vapor intrusion from groundwater to
indoor air is not expected to be a concern at this time. Constituents detected in groundwater
were less than risk-based screening levels derived using site-specific assumptions.
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Table 1
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 BRL BRL BRL BRL BRL BRL NA
07/18/01 BRL BRL BRL BRL BRL BRL NA
11/06/01 BRL BRL BRL BRL BRL BRL NA
05/02/02 BRL BRL BRL BRL BRL BRL NA
12/09/02 BRL BRL BRL BRL BRL BRL NA
01/29/03 BRL BRL BRL BRL BRL BRL NA
06/19/03 BRL BRL BRL BRL BRL BRL NA
01/15/04 BRL BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
MW-1 06/19/07 BRL BRL BRL BRL BRL BRL NA
03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 BRL BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 BRL BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL BRL NA
06/26/12 BRL BRL BRL BRL BRL BRL NA
01/09/13 BRL BRL BRL BRL BRL BRL NA
06/26/13 BRL BRL BRL BRL BRL BRL NA
01/21/14 BRL BRL BRL BRL BRL BRL NA
08/04/14 BRL BRL BRL BRL BRL BRL NA
10/15/14 BRL BRL BRL BRL BRL BRL NA




Table 1
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 BRL BRL BRL BRL BRL BRL NA
07/18/01 BRL BRL BRL BRL BRL BRL NA
11/06/01 BRL BRL BRL BRL BRL BRL NA
05/02/02 BRL BRL BRL BRL BRL BRL NA
12/09/02 BRL BRL BRL BRL BRL BRL NA
01/29/03 BRL BRL BRL BRL BRL BRL NA
06/19/03 BRL BRL BRL BRL BRL BRL NA
01/15/04 BRL BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
MW-2 06/19/07 BRL BRL BRL BRL BRL BRL NA
03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 BRL BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 BRL BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL BRL NA
06/26/12 BRL 19 BRL BRL BRL BRL NA
01/09/13 BRL BRL BRL BRL BRL BRL NA
06/26/13 BRL BRL BRL BRL BRL BRL NA
01/21/14 BRL BRL BRL BRL BRL BRL NA
08/04/14 BRL BRL BRL BRL BRL BRL NA
10/15/14 BRL BRL BRL BRL BRL BRL NA




Table 1

Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site

HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 65 BRL BRL BRL BRL BRL NA
07/18/01 78 BRL BRL BRL BRL BRL NA
11/06/01 89.2 BRL BRL BRL BRL BRL NA
02/14/02 90 BRL BRL BRL BRL BRL NA
07/10/02 66.6 BRL BRL BRL BRL BRL NA
01/29/03 43.1 BRL BRL BRL BRL BRL NA
06/19/03 75 BRL BRL BRL BRL BRL NA
01/15/04 53 BRL BRL BRL BRL BRL NA
06/18/04 56 BRL BRL BRL BRL BRL NA
01/28/05 47 BRL BRL BRL BRL BRL NA
07/01/05 40 BRL BRL BRL BRL BRL NA
02/01/06 57 BRL BRL BRL BRL BRL NA
06/20/06 66 BRL BRL BRL BRL BRL NA
02/28/07 50 BRL BRL BRL BRL BRL NA
MW-3/RW-5* 06/19/07 14 BRL BRL 120 BRL BRL NA
03/01/08 39 BRL BRL BRL BRL BRL BRL
06/27/08 44 BRL BRL BRL BRL BRL BRL
03/11/09 40 BRL BRL BRL BRL BRL BRL
06/30/09 66 BRL BRL BRL BRL BRL BRL
01/22/10 71 BRL BRL BRL BRL BRL BRL
07/08/10 73 BRL BRL BRL BRL BRL BRL
06/27/11 160 BRL BRL BRL BRL BRL NA
01/04/12 190 BRL BRL BRL BRL BRL NA
06/27/12 200 BRL BRL BRL BRL BRL NA
01/10/13 230 BRL BRL BRL BRL BRL NA
06/27/13 150 BRL BRL BRL BRL BRL NA
01/21/14 180 BRL BRL BRL BRL BRL NA
08/04/14 190 BRL BRL BRL BRL BRL NA
10/15/14 160 BRL BRL BRL BRL BRL NA




Table 1
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 34 BRL BRL BRL BRL BRL NA
07/18/01 4.0 BRL BRL BRL BRL BRL NA
11/06/01 3.8 BRL BRL BRL BRL BRL NA
05/02/02 4.8 BRL BRL BRL BRL BRL NA
12/09/02 3.0 BRL BRL BRL BRL BRL NA
01/29/03 4.1 BRL BRL BRL BRL BRL NA
06/19/03 4.0 BRL BRL BRL BRL BRL NA
01/15/04 3.7 BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
MW-4 06/19/07 BRL BRL BRL BRL BRL BRL NA
03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 5.0 BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 8.7 BRL BRL BRL BRL BRL NA
01/04/12 11 BRL BRL BRL BRL BRL NA
06/26/12 14 BRL BRL BRL BRL BRL NA
01/09/13 15 BRL BRL BRL BRL BRL NA
06/26/13 14 BRL BRL BRL BRL BRL NA
01/21/14 20 BRL BRL BRL BRL BRL NA
08/04/14 29 BRL BRL BRL BRL BRL NA
10/15/14 29 BRL BRL BRL BRL BRL NA




Table 1
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 8.4 NA NA NA NA NA NA
Jun-98 NS NS NS NS NS NS NS
01/08/99 BRL NA NA NA NA NA NA
07/09/99 12.4 NA NA NA NA NA NA
07/27/99 NS NS NS NS NS NS NS
01/06/00 20 NA NA NA NA NA NA
07/07/00 56.4 NA NA NA NA NA NA
02/05/01 59.0 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 27 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 85.4 BRL BRL BRL BRL BRL NA
07/10/02 107 BRL BRL BRL BRL BRL NA
01/29/03 144 BRL BRL BRL BRL BRL NA
06/19/03 170 BRL BRL BRL BRL BRL NA
01/15/04 200 BRL BRL BRL BRL BRL NA
06/18/04 200 BRL BRL BRL BRL BRL NA
01/28/05 190 BRL BRL BRL BRL BRL NA
RW-1 07/01/05 190 BRL BRL BRL BRL BRL NA
02/01/06 140 BRL BRL BRL BRL BRL NA
06/20/06 160 BRL BRL BRL BRL BRL NA
02/28/07 110 BRL BRL BRL BRL BRL NA
06/19/07 160 BRL BRL BRL BRL BRL NA
03/01/08 90 BRL BRL BRL BRL BRL BRL
06/27/08 130 BRL BRL BRL BRL BRL BRL
03/11/09 99 BRL BRL BRL BRL BRL BRL
06/30/09 120 BRL BRL BRL BRL BRL BRL
01/22/10 170 BRL BRL BRL BRL BRL BRL
07/08/10 200 BRL BRL BRL BRL BRL BRL
06/27/11 180 BRL BRL BRL BRL BRL NA
01/04/12 150 BRL BRL BRL BRL BRL NA
06/27/12 130 BRL BRL BRL BRL BRL NA
01/10/13 120 BRL BRL BRL BRL BRL NA
06/27/13 110 BRL BRL BRL BRL BRL NA
01/21/14 57 BRL BRL BRL BRL BRL NA
08/04/14 160 BRL BRL BRL BRL BRL NA
10/15/14 110 BRL BRL BRL BRL BRL NA




Table 1
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 127 NA NA NA NA NA NA
Jun-98 150 NA NA NA NA NA NA
01/08/99 270 NA NA NA NA NA NA
07/09/99 55 NA NA NA NA NA NA
07/27/99 NS NS NS NS NS NS NS
01/06/00 197 NA NA NA NA NA NA
07/07/00 382 NA NA NA NA NA NA
02/05/01 549 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 119 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 NS NS NS NS NS NS NS
07/10/02 710 2.2 NS NS NS NS NS
01/29/03 138 2.1 BRL 1.5 BRL BRL NA
06/19/03 630 1.0 BRL 2.0 BRL BRL NA
01/15/04 890 BRL BRL BRL BRL BRL NA
06/18/04 650 BRL BRL BRL BRL BRL NA
01/28/05 490 BRL BRL BRL BRL BRL NA
RW-2 07/01/05 860 BRL BRL BRL BRL BRL NA
02/01/06 970 BRL BRL BRL BRL BRL NA
06/20/06 1,000 BRL BRL BRL BRL BRL NA
02/28/07 440 BRL BRL BRL BRL BRL NA
06/19/07 780 5.7 BRL 8.1 BRL BRL NA
03/01/08 300 BRL BRL BRL BRL BRL BRL
06/27/08 460 120 BRL 190 BRL BRL BRL
03/11/09 NS NS NS NS NS NS NS
06/30/09 NS NS NS NS NS NS NS
01/22/10 NS NS NS NS NS NS NS
07/08/10 1,200 13 BRL 27 BRL BRL BRL
06/27/11 NS NS NS NS NS NS NS
01/04/12 790 9.5 BRL 25 BRL BRL NA
06/27/12 570 BRL BRL 11 BRL BRL NA
01/10/13 37 BRL BRL 90 BRL BRL NA
06/27/13 490 BRL BRL 12 BRL BRL NA
01/21/14 700 7.4 BRL 20 BRL BRL NA
08/04/14 670 6.9 BRL 18 BRL BRL NA
10/15/14 550 7.5 BRL 24 BRL BRL NA




Table 1
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 6.9 NA NA NA NA NA NA
Jun-98 NS NS NS NS NS NS NS
01/08/99 6.8 NA NA NA NA NA NA
07/09/99 8.8 NA NA NA NA NA NA
07/27/99 NS NS NS NS NS NS NS
01/06/00 8.0 NA NA NA NA NA NA
07/07/00 35.9 NA NA NA NA NA NA
02/05/01 39 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 27.1 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 27.7 BRL BRL BRL BRL BRL NA
07/10/02 315 BRL BRL BRL BRL BRL NA
01/29/03 55.4 BRL BRL BRL BRL BRL NA
06/19/03 58 BRL BRL BRL BRL BRL NA
01/15/04 57 BRL BRL BRL BRL BRL NA
06/18/04 71 BRL BRL BRL BRL BRL NA
01/28/05 38 BRL BRL BRL BRL BRL NA
RW-3 07/01/05 91 BRL BRL BRL BRL BRL NA
02/01/06 53 BRL BRL BRL BRL BRL NA
06/20/06 70 BRL BRL BRL BRL BRL NA
02/28/07 33 BRL BRL BRL BRL BRL NA
06/19/07 71 BRL BRL BRL BRL BRL NA
03/01/08 38 BRL BRL BRL BRL BRL BRL
06/27/08 67 BRL BRL BRL BRL BRL BRL
03/11/09 55 BRL BRL BRL BRL BRL BRL
06/30/09 71 BRL BRL BRL BRL BRL BRL
01/22/10 84 BRL BRL BRL BRL BRL BRL
07/08/10 130 BRL BRL BRL BRL BRL BRL
06/27/11 NS NS NS NS NS NS NS
01/04/12 NS NS NS NS NS NS NS
06/27/12 50 BRL BRL BRL BRL BRL NA
01/10/13 54 BRL BRL BRL BRL BRL NA
06/27/13 85 BRL BRL BRL BRL BRL NA
01/21/14 37 BRL BRL BRL BRL BRL NA
08/04/14 62 BRL BRL BRL BRL BRL NA
10/15/14 110 BRL BRL BRL BRL BRL NA




Table 1
Summary of Groundwater Analytical Results
Emory University North Decatur/Burlington Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number | Sample Date PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 19 NA NA NA NA NA NA
Jun-98 25 NA NA NA NA NA NA
01/08/99 57 NA NA NA NA NA NA
07/09/99 225 NA NA NA NA NA NA
07/27/99 187 NA NA NA NA NA NA
01/06/00 128 NA NA NA NA NA NA
07/07/00 189 NA NA NA NA NA NA
02/05/01 174 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 253 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 NS NS NS NS NS NS NS
07/10/02 NS NS NS NS NS NS NS
01/29/03 NS NS NS NS NS NS NS
06/19/03 NS NS NS NS NS NS NS
01/15/04 NS NS NS NS NS NS NS
06/18/04 NS NS NS NS NS NS NS
01/28/05 NS NS NS NS NS NS NS
RW-4** 07/01/05 NS NS NS NS NS NS NS
02/01/06 NS NS NS NS NS NS NS
06/20/06 980 BRL BRL BRL BRL BRL NA
02/28/07 540 BRL BRL BRL BRL BRL NA
06/19/07 640 BRL BRL BRL BRL BRL NA
03/01/08 370 BRL BRL BRL BRL BRL BRL
06/27/08 380 BRL BRL BRL BRL BRL BRL
03/11/09 640 BRL BRL BRL BRL BRL BRL
06/30/09 220 BRL BRL BRL BRL BRL BRL
01/22/10 360 BRL BRL BRL BRL BRL BRL
07/09/10 420 BRL BRL BRL BRL BRL BRL
06/27/11 270 BRL BRL BRL BRL BRL NA
01/04/12 150 BRL BRL BRL BRL BRL NA
06/27/12 160 BRL BRL BRL BRL BRL NA
01/10/13 93 BRL BRL BRL BRL BRL NA
06/26/13 68 BRL BRL BRL BRL BRL NA
01/21/14 160 BRL BRL BRL BRL BRL NA
08/04/14 180 BRL BRL BRL BRL BRL NA
10/15/14 250 BRL BRL BRL BRL BRL NA

Notes:

pg/L — micrograms per liter or parts p

BRL — Not detected above laboratory method reporting limits

NA — Not analyzed

NS — Not sampled

Monitoring wells MW-1, -2, -3, and -4 were installed between December 2000 and January 2001
* — MW-3 was converted to recovery well RW-5 and became operational on August 6, 2001

** — RW-4 was converted to a monitoring well on June 14, 2006




Comparison of Constituents Detected in Groundwater to Vapor Intrusion Screening Levels

Table 2

EPA VISL J&E EPA VISL J&E
a . Minimum | Maximum |Location of| GW-to- | Modeled | GW-to- | Modeled

Analyte Units Detect Detect |Max Detect|Indoor Air-| GWSL |[Indoor Air-| GW SL -

Com/Ind* | Com/Ind? Res® Res®
1,1-Dichloroethene ug/L <5.0 <5.0 - 820 - 200 -
cis-1,2-Dichloroethene ug/L 12 90 RW-2 NV - NV -
trans-1,2-Dichloroethene ug/L <5.0 <5.0 - NV - NV -
Tetrachloroethene ug/L 14 700 RW-2 65 1275 15 292
Trichloroethene ug/L <5.0 7.5 RW-2 7.5 131 1.2 22
Vinyl Chloride ug/L <2.0 <2.0 - 2.5 - 0.15 -
Notes:

1 - Analytes reported during most recent 2013 and 2014 sampling events
2 - EPA Vapor Intrusion Screening Level (VISL) for Groundwater (May 2014 version)
3 - Johnson and Ettinger Site-Specific Groundwater Screening Level (SL)

Model Assumptions:
GW Screen version 3.1
Slab-on-grade

Site-specific soil type: sandy silt (sandy loam used in the model per instructions)
Site-specific depth to water: 38 feet (most shallow depth in RW locations)
Region-specific groundwater temperature: 18 deg C (65 deg F)
Toxicity factors updated consistent with those consistent with EPA's VISL Calculator
Model output multiplied by a factor of 3 to account for an 8-hour exposure for a worker

For TCE , the resident model results are applied by a factor of 0.72 to account for mutagenic mechanisms.




APPENDIX A



GW-SCREEN
Version 3.1; 02/04

DATA ENTRY SHEET

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

Reset to OR
Defaults CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

(enter "X" in "YES" box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ng/L) Chemical
| 127184 | | Tetrachloroethylene
ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Average ENTER
to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)
Le Lt directly above Ts Qsoil
(cm) (cm) water table (°C) (L/m)
| 200 [ 115444 | SL [ 18.3 ]
MORE
v
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCS vandose zone Vadose zone Vadose zone  Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled
(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor k, Lookup Soil | oy’ n' [
P t
permeability) (cm?) arameters _J (g/lem®) (unitless) (cmcm®)
SL | SL 162 | 0.387 [ 0.103 |
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATc ATye ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (dayslyr)
1.0E-06 [ 1 70 [ 25 25 [ 250 |

Used to calculate risk-based
groundwater concentration.

lof4



CHEMICAL PROPERTIES SHEET

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

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

D, Dy H Tr AH, Ts Te Koc S URF RfC
(cm?/s) (cm?s)  (atm-m®/mol) (°C) (cal/mol) (°K) (°K) (cm®g) (mglL) (ng/m®*  (mg/m®)

[ 7.20E-02 | 8.20E-06 | 1.84E-02 | 25 [ 8,288 [394.40 [ 62020 [ 1.55E+02 [ 2.00E+02 [ 2.6E-07 | 4.0E-02 |

END

20f4



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zZone, zone, zZone, perimeter,
I—T eav Sle ki krg kv ch Nez 9a,cz 9w,cz Xcrack
(cm) (cm®cm®  (cm®cm?®) (cm?) (cm?) (cm?) (cm) (cm®cm?) (cm3/cm?) (cm®cm?) (cm)
95444 [ 0284 | 0.184 | 6.02E-09 | 0.901 [ 5.42E-09 [ 25.00 [ 0387 ] 0.067 [ 0.320 [ 4000 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuiding Ag n Zgrack AH, s Hrs H'rs Urs D"y D, D
(cm®/s) (cm?) (unitless) (cm) (cal/mol) (atm-m>/mol) (unitless) (glcm-s) (cm?/s) (cm?/s) (cm?/s)
[ 254E+04 [ 1.80E+06 | 2.22E-04 | 200 [ 9,469 [ 1.27E-02 [ 5.31E-01 | 178604 | 7.27E-03 | 6.24E-05 | 1.81E-03 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ly Lp Cosource l'erack Qsoil Dcrack Acrack exp(Pef) o Cbui\ding URF RfC
(cm) (cm) (ng/m®) (cm) (cm?s) (cm?¥s) (cm?) (unitless) (unitless) (ng/m®) (ug/m®* (mg/m®)
[ 95444 [ 200 | 5.31E+02 | 0.10 | 3.69E+00 [ 7.27E-03 | 4.00E+02 | 327E+05 | 6.97E-05 | 3.70E-02 | 2.6E-07 | 4.0E-02 |

30f4



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen
(ug/L) (ug/L) (ng/L) (ng/L) (ng/L) (unitless) (unitless)
[ 425E+02 | 1.58E+03 | 4.25E+02 | 2.00E+05 | 4.25E+02 | [ NA [ NA |

MESSAGE SUMMARY BELOW:
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

END

4 0f 4



GW-SCREEN
Version 3.1; 02/04

DATA ENTRY SHEET

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

Reset to OR
Defaults CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

(enter "X" in "YES" box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ng/L) Chemical
| 127184 | | Tetrachloroethylene
ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Average ENTER
to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)
Le Lt directly above Ts Qsoil
(cm) (cm) water table (°C) (L/m)
| 200 [ 115444 | SL [ 18.3 ]
MORE
v
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCS vandose zone Vadose zone Vadose zone  Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled
(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor k, Lookup Soil | oy’ n' [
P t
permeability) (cm?) arameters _J (g/lem®) (unitless) (cmcm®)
SL | SL 162 | 0.387 [ 0.103 |
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATc ATye ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (dayslyr)
1.0E-06 [ 1 70 [ 26 26 [ 350 |

Used to calculate risk-based
groundwater concentration.

lof4



CHEMICAL PROPERTIES SHEET

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

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

D, Dy H Tr AH, Ts Te Koc S URF RfC
(cm?/s) (cm?s)  (atm-m®/mol) (°C) (cal/mol) (°K) (°K) (cm®g) (mglL) (ng/m®*  (mg/m®)

[ 7.20E-02 | 8.20E-06 | 1.84E-02 | 25 [ 8,288 [394.40 [ 62020 [ 1.55E+02 [ 2.00E+02 [ 2.6E-07 | 4.0E-02 |

END

20f4



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zZone, zone, zZone, perimeter,
I—T eav Sle ki krg kv ch Nez 9a,cz 9w,cz Xcrack
(cm) (cm®cm®  (cm®cm?®) (cm?) (cm?) (cm?) (cm) (cm®cm?) (cm3/cm?) (cm®cm?) (cm)
95444 [ 0284 | 0.184 | 6.02E-09 | 0.901 [ 5.42E-09 [ 25.00 [ 0387 ] 0.067 [ 0.320 [ 4000 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuiding Ag n Zgrack AH, s Hrs H'rs Urs D"y D, D
(cm®/s) (cm?) (unitless) (cm) (cal/mol) (atm-m>/mol) (unitless) (glcm-s) (cm?/s) (cm?/s) (cm?/s)
[ 254E+04 [ 1.80E+06 | 2.22E-04 | 200 [ 9,469 [ 1.27E-02 [ 5.31E-01 | 178604 | 7.27E-03 | 6.24E-05 | 1.81E-03 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ly Lp Cosource l'erack Qsoil Dcrack Acrack exp(Pef) o Cbui\ding URF RfC
(cm) (cm) (ng/m®) (cm) (cm?s) (cm?¥s) (cm?) (unitless) (unitless) (ng/m®) (ug/m®* (mg/m®)
[ 95444 [ 200 | 5.31E+02 | 0.10 | 3.69E+00 [ 7.27E-03 | 4.00E+02 | 327E+05 | 6.97E-05 | 3.70E-02 | 2.6E-07 | 4.0E-02 |

30f4



RESULTS SHEET

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:
Incremental Hazard
Indoor Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen
(ug/L) (ug/L) (ng/L) (ng/L) (ng/L) (unitless) (unitless)
[ 292E+02 | 1.13E+03 | 2.92E+02 [ 2.00E+05 | 2.92E+02 | [ NA [ NA |

MESSAGE SUMMARY BELOW:
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

END

4 0f 4



GW-SCREEN
Version 3.1; 02/04

DATA ENTRY SHEET

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

Reset to OR
Defaults CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

(enter "X" in "YES" box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ng/L) Chemical
| 79016 | | Trichloroethylene
ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Average ENTER
to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)
Le Lwr directly above Ts Qsoil
(cm) (cm) water table €] (Lm)
| 200 [ 115444 | SL [ 18.3 ]
MORE
v
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCS vandose zone Vadose zone Vadose zone  Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled
(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor k, Lookup Soil | oy’ n' [
P t
permeability) (cm?) arameters _J (g/lem®) (unitless) (cmcm®)
SL | SL 162 | 0.387 [ 0.103 |
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATc ATye ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (dayslyr)
1.0E-06 [ 1 70 [ 25 25 [ 250 |

Used to calculate risk-based
groundwater concentration.

lof4



CHEMICAL PROPERTIES SHEET

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

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

D, Dy H Tr AH, Ts Te Koc S URF RfC
(cm?/s) (cm?s)  (atm-m®/mol) (°C) (cal/mol) (°K) (°K) (cm®g) (mglL) (ng/m®*  (mg/m®)

[ 7.90E-02 | 9.10E-06 | 1.03E-02 | 25 [ 7,505 [360.36 [ 544.20 [ 1.66E+02 | 1.47E+03 | 4.1E-06 | 2.0E-03 |

END

20f4



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zZone, zone, zZone, perimeter,
I—T eav Sle ki krg kv ch Nez 9a,cz 9w,cz Xcrack
(cm) (cm®cm®  (cm®cm?®) (cm?) (cm?) (cm?) (cm) (cm®cm?) (cm3/cm?) (cm®cm?) (cm)
95444 [ 0284 | 0.184 | 6.02E-09 | 0.901 [ 5.42E-09 [ 25.00 [ 0387 ] 0.067 [ 0.320 [ 4000 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuiding Ag n Zgrack AH, s Hrs H'rs Urs D"y D, D
(cm®/s) (cm?) (unitless) (cm) (cal/mol) (atm-m>/mol) (unitless) (glcm-s) (cm?/s) (cm?/s) (cm?/s)
[ 254E+04 [ 1.80E+06 | 2.22E-04 | 200 [ 8,454 [ 7.40E-03 [ 3.09E-01 | 178604 | 7.98E-03 | 7.03E-05 | 2.02E-03 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ly Lp Cosource l'erack Qsoil Dcrack Acrack exp(Pef) o Cbui\ding URF RfC
(cm) (cm) (ng/m®) (cm) (cm?s) (cm?¥s) (cm?) (unitless) (unitless) (ng/m®) (ug/m®* (mg/m®)
[ 95444 [ 200 [ 3.09E+02 | 0.10 | 3.69E+00 [ 7.98E-03 | 4.00E+02 | 106E+05 | 7.38E-05 | 2.28E-02 | 4.1E-06 | 2.0E-03 |
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RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Indoor

Incremental Hazard
Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen
(ug/L) (ug/L) (ng/L) (ng/L) (ng/L) (unitless) (unitless)
[ 437E+01 | 1.28E+02 | 4.37E+01 | 1.47E+06 | 4.37E+01 | [ NA [ NA |
MESSAGE SUMMARY BELOW:

MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.
END

4 0f 4



GW-SCREEN
Version 3.1; 02/04

DATA ENTRY SHEET

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

Reset to OR
Defaults CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

(enter "X" in "YES" box and initial groundwater conc. below)

ENTER ENTER
Initial
Chemical groundwater
CAS No. conc.,
(numbers only, Cw
no dashes) (ng/L) Chemical
| 79016 | | Trichloroethylene
ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Average ENTER
to bottom Depth soil/ Average vapor
of enclosed below grade SCS groundwater flow rate into bldg.
space floor, to water table, soil type temperature, (Leave blank to calculate)
Le Lwr directly above Ts Qsoil
(cm) (cm) water table €] (Lm)
| 200 [ 115444 | SL [ 18.3 ]
MORE
v
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER ENTER
SCS vandose zone Vadose zone Vadose zone  Vadose zone Vadose zone
soil type soil vapor SCS soil dry soil total soil water-filled
(used to estimate OR permeability, soil type bulk density, porosity, porosity,
soil vapor k, Lookup Soil | oy’ n' [
P t
permeability) (cm?) arameters _J (g/lem®) (unitless) (cmcm®)
SL | SL 162 | 0.387 [ 0.103 |
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
carcinogens, noncarcinogens, carcinogens, noncarcinogens, duration, frequency,
TR THQ ATc ATye ED EF
(unitless) (unitless) (yrs) (yrs) (yrs) (dayslyr)
1.0E-06 [ 1 70 [ 26 26 [ 350 |

Used to calculate risk-based
groundwater concentration.
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CHEMICAL PROPERTIES SHEET

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

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

D, Dy H Tr AH, Ts Te Koc S URF RfC
(cm?/s) (cm?s)  (atm-m®/mol) (°C) (cal/mol) (°K) (°K) (cm®g) (mglL) (ng/m®*  (mg/m®)

[ 7.90E-02 | 9.10E-06 | 1.03E-02 | 25 [ 7,505 [360.36 [ 544.20 [ 1.66E+02 | 1.47E+03 | 4.1E-06 | 2.0E-03 |

END

20f4



INTERMEDIATE CALCULATIONS SHEET

Vadose Vadose zone Vadose zone Vadose zone Vadose zone Total Air-filled Water-filled Floor-
Source- zone soil effective soil soil soil Thickness of porosity in porosity in porosity in wall
building air-filled total fluid intrinsic relative air effective vapor capillary capillary capillary capillary seam
separation, porosity, saturation, permeability, permeability, permeability, zone, zZone, zone, zZone, perimeter,
I—T eav Sle ki krg kv ch Nez 9a,cz 9w,cz Xcrack
(cm) (cm®cm®  (cm®cm?®) (cm?) (cm?) (cm?) (cm) (cm®cm?) (cm3/cm?) (cm®cm?) (cm)
95444 [ 0284 | 0.184 | 6.02E-09 | 0.901 [ 5.42E-09 [ 25.00 [ 0387 ] 0.067 [ 0.320 [ 4000 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg. space to-total depth vaporization at constant at constant at viscosity at effective effective effective
ventilation below area below ave. groundwater  ave. groundwater  ave. groundwater ave. soil diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Quuiding Ag n Zgrack AH, s Hrs H'rs Urs D"y D, D
(cm®/s) (cm?) (unitless) (cm) (cal/mol) (atm-m>/mol) (unitless) (glcm-s) (cm?/s) (cm?/s) (cm?/s)
[ 254E+04 [ 1.80E+06 | 2.22E-04 | 200 [ 8,454 [ 7.40E-03 [ 3.09E-01 | 178604 | 7.98E-03 | 7.03E-05 | 2.02E-03 |
Exponent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation indoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg. risk Reference
length, length, conc., radius, into bldg., coefficient, crack, number, coefficient, conc., factor, conc.,
Ly Lp Cosource l'erack Qsoil Dcrack Acrack exp(Pef) o Cbui\ding URF RfC
(cm) (cm) (ng/m®) (cm) (cm?s) (cm?¥s) (cm?) (unitless) (unitless) (ng/m®) (ug/m®* (mg/m®)
[ 95444 [ 200 [ 3.09E+02 | 0.10 | 3.69E+00 [ 7.98E-03 | 4.00E+02 | 106E+05 | 7.38E-05 | 2.28E-02 | 4.1E-06 | 2.0E-03 |
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RESULTS SHEET
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS: INCREMENTAL RISK CALCULATIONS:

Indoor

Incremental Hazard
Indoor Risk-based Pure Final risk from quotient
exposure exposure indoor component indoor vapor from vapor
groundwater groundwater exposure water exposure intrusion to intrusion to
conc., conc., groundwater  solubility, groundwater indoor air, indoor air,
carcinogen noncarcinogen conc., S conc., carcinogen noncarcinogen
(ug/L) (ug/L) (ng/L) (ng/L) (ng/L) (unitless) (unitless)
[ 300E+01 | 9.13E+01 | 3.00E+01 | 1.47E+06 | 3.00E+01 | [ NA [ NA |
MESSAGE SUMMARY BELOW:

MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values.

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation.
END
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Groundwater Model
Emory University
North Decatur Road/Burlington Road Site
HSI No. 10121

This report summarizes the results of the groundwater model (BIOCHLOR) runs that were recently performed
using the October 2014 and historic groundwater monitoring results obtained from wells associated with the
North Decatur Road/Burlington Road Remediation System (“Site™) located at Emory University. The modeling
runs were performed as a scientific and cost-effective means to estimate future dissolved-phase chlorinated

solvent concentrations in site groundwater.

MODEL DESCRIPTION
BIOCHLOR v. 2.2 (March 2002) is a fate and transport model that is publicly available at the USEPA Center
for Subsurface Modeling Support (CSMoS). Originally developed for the Air Force Center for Environmental

Excellence (AFCEE) Technology Transfer Division, BIOCHLOR simulates remediation by natural
attenuation of dissolved solvents at chlorinated solvent release sites using three different model types:
0 Solute transport without decay
0 Solute transport with biotransformation modeled as a sequential first-order decay process
0 Solute transport with biotransformation modeled as a sequential first-order decay process
with two different reaction zones (i.e., each zone has a different set of rate coefficient
values)
Based on the Domenico analytical solution, the Microsoft Excel spreadsheet software can simulate 1-D
advection, 3-D dispersion, linear adsorption, and biotransformation of chlorinated solvents by reductive

dechlorination.

As a screening model BIOCHLOR provides insight on how far a dissolved chlorinated solvent plume will
extend, and what groundwater concentrations are likely to be encountered, if no engineered controls or source
area reduction measures are implemented at a contaminant site. This model was deemed appropriate for use at
this site, since it is a screening tool for chlorinated solvents (the groundwater contaminants at the site), no free
product is present, and the groundwater flow field at the site is not complicated. Now that the extraction system
at the site has been removed, there are no pumping wells to impact the direction of flow within the shallow
groundwater flow field and the dissolved contaminants (chlorinated solvents) are limited in extent to the
groundwater within the unconsolidated overburden and a few feet of underlying fractured bedrock.



MODEL INPUTS

Source

One key (source) input parameter required by BIOCHLOR is knowledge of the time of the release (spill, leak,
etc.); as well as, size (or volume and duration) of the release. Unfortunately, at the Emory site, there is no clear
indication of the actual time of the release, the amount, or for that matter, when and where the actual release
occurred. The initial Corrective Action Plan for the Site prepared by Willmer Engineering in 1993 (CAP_1993)
potentially related the measured groundwater impacts by perchloroethylene (aka tetrachloroethylene, or PCE) to
a former dry cleaning establishment that had ceased operations 8-10 years earlier. The CAP_1993 also noted the
presence of a former automotive repair facility located adjacent to the dry cleaning establishment as another
potential source of the PCE contamination, since both facilities would have been expected to have used PCE in

their daily routine operations (i.e., cleaning parts and/or cleaning clothes).

The locations of the former garage and cleaners are provided on Figure 1 (attached). For modeling purposes,
the source area for the original PCE release was estimated to be 20 feet wide at the surface (the approximate
width of the former cleaners), was assumed to be located in the immediate vicinity of the former recovery well
RW-3 (for subsequent distance measurements), and it was assumed that the release (model start date) occurred
on/or about 1983. (As noted in previous letters to the Agency, during the subsequent calibration of the model the
start date for the time of the release was later changed to 1988). Based upon the various cross-sections that have
been developed for the site (see Figures 5 and 6, PCE in Groundwater-August and October 2014, in the
accompanying Conceptual Site Model section) and the typical measured depth to the static water table at the
site, the (maximum) saturated thickness (unconsolidated overburden plus fractured rock upper-surface) of this
PCE source area for model input was estimated to be 40 feet.

Hydrogeologic Data

In order to calculate advection, dispersion, adsorption, and biotransformation parameters required for the model,
BIOCHLOR also requires that the hydrogeologic parameters (hydraulic conductivity, gradient, and effective
porosity) for the spill site be entered as model input. The hydraulic conductivity used in the model was a value
(4.0E-04 centimeters per second) provided in the CAP_1993, which was originally determined (calculated
average) based upon the results of a number of falling head and recharge permeability tests conducted at the Site
in 1993. This value is also quite typical for Piedmont soils. The effective porosity of the sediments in the
subsurface was input as 15 percent; a value that was also provided earlier in the original 1993 Corrective Action
Plan. The BIOCHLOR User’s Manual (January 2000) indicates that soils similar to the Piedmont soils at the
Site (sandy silts and silty sands) typically exhibit effective porosities ranging from 1 to 30 percent, although
experience with Piedmont soils indicates effective porosities more in the range of 15 to 25 percent. As a

conservative measure 15% was selected, since groundwater plumes move a greater distance downgradient in

2|Page



soils with a lower effective porosity. The hydraulic gradient used in the model (0.04376 foot per foot, or 4.4
percent) was calculated from the water level measurements and contours developed from the most recent
groundwater sampling event conducted in October 2014 (Figure 2, attached). The gradient selected followed a
path parallel to the direction of groundwater flow in the central portion of the site beginning at an upgradient
position along the estimated position of the 940-feet elevation water level contour, passing almost directly over
former recovery well RW-1, and terminating downgradient at the estimated position of the 920-feet elevation
contour; a change in elevation of 20 feet over a measured distance of approximately 457 feet. This calculated
gradient under non-pumping conditions compares favorably with the estimated (overall) gradient provided in
the 1993 CAP (4 percent) before any of the remedial activities took place at the site. Now that remedial
groundwater extraction at the site has ceased, the similarity in gradients suggests that there has been little change
in the many factors (rainfall, infiltration characteristics, topographic position, soil porosity, etc.) that could affect
the position of the water table during the past 20-year period. As a result, today’s calculated groundwater
seepage velocity should mimic the groundwater seepage velocity in the past. With an estimated hydraulic
conductivity of 4.0E-04 cm/sec, an effective porosity of 0.15, and gradient of 0.04376, the calculated seepage
velocity for the site is 120.7 feet per year, or about 0.33 feet per day.

Dispersivity

The dispersion characteristics of the plume were calculated by the model based upon an initial estimate of the
current (2014) plume length (1000 feet) using the results from the most-recent (October) sampling event. Based
upon the October 2014 sampling results, it was assumed that the groundwater PCE concentrations would be at
the current drinking water standard (maximum contaminant level, or MCL) of 5 micrograms per liter (ug/L) at a
distance no greater than 1000 feet downgradient of the original source area (vicinity of RW-3). The longitudinal
dispersivity for the plume was then calculated (23.798 feet) using the plume-length estimate formula developed
by Xu and Eckstein (1995) within BIOCHLOR (Option 3). The transverse and vertical dispersivities were set to
the default values programmed in BIOCHLOR (0.1 and 1.0E-99, respectively).

Retardation Factor

Dissolved PCE in site groundwater can be reduced by adsorption to the subsurface soils. The ratio of the
groundwater seepage velocity to the rate of PCE (or any contaminant) movement in groundwater is the
retardation factor (R). The retardation factor for PCE and its breakdown products in site groundwater was
calculated by BIOCHLOR using an estimate of the aquifer’s soil bulk density (rho) and fraction of the soil
matrix comprised of natural organic carbon (f,) in soil derived from uncontaminated areas. Because no
laboratory analysis was available, the rho value selected, 1.7 kilograms per liter, is the suggested default value in
BIOCHLOR. The f, value selected for calculation of the retardation factor (0.001, or 0.1%) is the default value
in BIOCHLOR. Initially, a f, of 0.3% (GA EPD default value) was selected for input but BIOCHLOR would

3|Page



not accept the value. BIOCHLOR Version 2.2 incorporates an automatic approximation calibration feature that
indicated, based upon the previous input parameters (effective porosity, hydraulic conductivity, etc.) and
sampling results, the .. estimate had to be less than 0.195 percent for model calibration. The 0.1% f,. value used
in the model is considered conservative. As the fraction of organic carbon increases, the calculated retardation
value also increases (drastically); resulting in much shortened groundwater plumes. With a rho of 1.7 kg/L and
an estimated f,. of 0.001, BIOCHLOR calculated a common retardation factor of 2.47 for the dissolved

chlorinated solvent constituents in site groundwater.

Biotransformation Data

First order decay kinetics are assumed to be present at that site based on the change in PCE contaminant
concentrations over time and, more recently, with the monitored presence of PCE daughter products (TCE and
1,2-DCE). The first-order decay rate (A, or lambda) represents the degradation of the contaminant as it moves
through the aquifer with time (transport decay). Lambda is equal to 0.693 divided by the half-life of the
contaminant in groundwater. Usually, this parameter influences the downgradient change in contaminant
concentrations more than any other input parameter in BIOCHLOR. Initially, the A values were selected from
the mean of the typical ranges of values presented in BIOCHLOR manual for PCE and its daughter products.

1 with a

For the first order transformation of PCE to TCE the typical A values range from 0.07 to 1.20 year -
mean of 0.635 year . The mean A input value for the PCE transformation was subsequently changed (slightly)
to 1.15 year ™ during the calibration process; near the high end of A values but still within the range of typical
values. All of the other mean A values selected for the transformation of the PCE daughter products (e.g., TCE
to cis1,2-DCE, etc.) were kept constant (no change) during the subsequent modeling process and can be seen on

the model input attached.

Contaminant Concentrations

With respect to the chlorinated solvent of concern (PCE) and its breakdown products by biotransformation
[Trichloroethylene (TCE), Dichloroethylene (DCE), and Vinyl Chloride (VC)], there is no historic information in the
file regarding the groundwater conditions at the time of the initial spill (prior to calibration, assumed to have occurred in
1983). For modeling purposes it was assumed that the groundwater PCE concentration at the time of the release would
have been equivalent to the maximum solubility of PCE in groundwater. According to information provided in the
BIOCHLOR manual, the aqueous phase solubility of PCE in groundwater at 20 degrees Centigrade is 150 milligrams
per liter (mg/L). This value was input as the source groundwater concentration used in all subsequent calculations by
the model for the movement of the dissolved PCE plume. The source concentrations for the PCE daughter products

were estimated based upon the historic monitoring well sampling results during the model calibration procedures.
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The 1993 CAP included laboratory results for groundwater samples obtained at monitoring well locations
GWC-1 and GWC-2, both located approximately 85 feet downgradient of the assumed source location (RW-3),
with reported groundwater PCE concentrations of 2,480 micrograms per liter (ug/L) and 16,530 ug/L,
respectively. Significantly, GWC-1 was screened at the top of rock; whereas, GWC-2 was screened at the water
table. As described in previous correspondence with the GA EPD, the 16,530 ug/L (16.53 mg/L) value was used
in the model during the initial attempts at calibration, assuming that the release had occurred on, or about, 1983.

Based upon the previous model runs, the estimated release date was subsequently changed to 1988.

Although there is a rather lengthy record of historic sampling results prior to 2014 (see Table 2, Conceptual Site
Model) most of these results cannot be used in in the model, since BIOCHLOR was not intended to predict the
effect of remedial applications. An active remedy (including soil vapor extraction and groundwater extraction
and treatment) occurred almost continuously at the site during the period 1995-2011. By 2012, the groundwater
extraction had declined to the point that the impact of the extraction system on the groundwater flow field was
hardly evident in the shape of the groundwater contours. By 2013, extraction at the site had ceased. Currently,
groundwater conditions at the site are presumed to be at equilibrium, given the rather lengthy period of
declining groundwater extraction at the site and the complete dismantling of the extraction system during the
past year.
During the most recent sampling event conducted at the site in October 2014, the laboratory results at select
monitoring wells were as follows:
RW-2 (TCE-550 ug/L, TCE-7.5 ug/L, cis 1,2 DCE-24 ug/L, VC-BRL); located 25 feet downgradient of source.
RW-5/MW-3 (TCE-160 ug/L, TCE-BRL, DCE-BRL, VC-BRL); located 165 feet downgradient of source.
MW-4 (TCE-29 ug/L, TCE-BRL, DCE-BRL, VC-BRL); located 340 feet downgradient of source.
[As previously noted, the source area (for modeling purposes) is presumed to be in the immediate vicinity of
former recovery well RW-3].

MODEL SIMULATIONS

Calibration

Although multiple BIOCHLOR simulations were previously run until the model output matched the measured
groundwater concentrations in the site wells (as described in earlier correspondence to the GA EPD), little effort
(or change) was required to simulate the results of the most-recent sampling event conducted in October 2014
using the input parameters described in the previous correspondence. The recent groundwater concentration
values were used to refine the model input parameters so that the calibrated model could be used to predict
future contaminant concentrations at the site, assuming that natural attenuation would be the only remedy that
would continue at the site. Very slight changes in earlier estimates of the site hydrogeologic parameters were
sufficient to simulate both recent and historic results with adequate accuracy. A compilation of the various input

parameters that were used to calibrate BIOCHLOR are provided on Table 1 (attached).
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The predicted model output for 2014, with the input parameters previously described, 26 years after the
assumed date of the release (1988), is provided in the appendix to this report as Plates 1A and 1B (attached).
Plate 1A provides a summation of the input values used in the 2014 model run and Plates 1B, 1C, 1D, and 1E
provide the final numeric and visual model output of the PCE, TCE, cis-1,2-DCE, and VC concentrations,
respectively. As indicated on Plate 1B, the decreasing trend of the 2014 Site field PCE concentrations (October
2014 sampling results) with distance conforms very well to the modeled output PCE concentrations generated
with the predicted first-order biotransformation. The October 2014 sampling results at RW-2 (25-feet
downgradient), RW-5 (about 165-feet downgradient), and MW-4 (340 feet downgradient) conform favorably to
the model output indicating biotransformation of the original PCE release. The presence of PCE, TCE, and cis-
1,2-DCE in the October 2014 sampling results obtained from recovery well RW-2 clearly indicates that
biotransformation of PCE in the Site groundwater is occurring. Historically, the PCE daughter products (TCE,
cis-1,2-DCE, VC, etc.) were not present in the samples obtained from the various site monitoring wells. Their
absence in the historic sampling results is thought to be due to the masking effect of the near-constant remedial
actions (soil vapor extraction and groundwater extraction and removal) that were being actively conducted at the
site during the period from 1995 to 2011. A figure presenting the estimated configuration of the current PCE
plume in site groundwater, based upon the October 2014 sampling results and BIOCHLOR output, is provided
as Figure 3.

To recheck the validity of the model input parameters, the model was run for only 5 years to see if BIOCHLOR
would simulate the PCE concentrations reported present in the site monitoring wells in the 1993 CAP. The
predicted model output for 1995, using the identical input parameters that were used previously in the 2014
model, five (5) years after the (assumed) release in 1988, is provided in the appendix as Plates 2A/2B (attached).
As indicated on Plate 2B, the modeled PCE concentrations generated using first-order biotransformation
conform very well to the reported presence of PCE (16,530 ug/L) in 1993 at monitoring well GWC-2, located

about 85 feet downgradient of the source area. No daughter products were reported present in the 1993 data.

Based upon the excellent simulation of both the 1993 and 2014 PCE sampling results, the input values appeared
validated and the model was deemed calibrated. The calibrated model was then run in 5-year increments into the
future (2019, 2024,...) to predict the chlorinated solvent concentrations that could be expected downgradient of

the source area; as well as, the anticipated length of the downgradient chlorinated solvent plume.
Predicted Concentrations

Because of the sparse current record of PCE daughter products in the sample results, the model predictions in

this report focus on the future PCE concentrations to be expected at the site, although the model predictions for
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the daughter products can be easily generated using the same input parameters utilized for the PCE
concentration predictions. The current mandated Primary Drinking Water Standard, or maximum contaminant
level (MCL), for the presence of PCE in drinking water is 5 ug/L (0.005 mg/L). In the model predictions to
follow, the point at which the plume center line PCE concentrations decreased to the MCL was used to

distinguish the furthest extent, or end, of the downgradient plume(s).

The model output illustrating the predicted PCE concentrations in 2019, 31 years after the assumed time of the
release, is provided in the appendix as Plates 3A/3B (attached). Plate 3A provides a summation of the
(previously calibrated) input values used in the 2019 model run and Plate 3B provides the final numeric and
visual model output. The only change to the input parameters (Plate 3A) was in the section for the calculation of
the dispersion coefficients. Based on an initial trial model run, the estimated maximum length of the plume was
decreased to 800 feet, which resulted in the calculation of slightly smaller dispersion coefficients than those
calculated for the 2014 model. No other changes in the initial input parameters were made. As presented on
Plate 3B, the model predicts that the maximum PCE concentration in site groundwater in the source area will be
304 ug/L; PCE concentrations will have declined to 50 ug/L about 125-feet downgradient of the source area,
and will have diminished to the current MCL approximately 480-feet downgradient. A figure presenting the
predicted extents of the PCE groundwater plume at the site in 2019 is provided as Figure 4.

The model output illustrating the predicted PCE concentrations in 2024, 36 years after the assumed time of the
release, is provided in the appendix as Plates 4A/4B (attached). Plate 4A provides a summation of the
(previously calibrated) input values used in the 2024 model run and Plate 4B provides the final numeric and
visual model output. Again, based on an initial trial model run, in this model the estimated maximum length of
the plume was decreased to 600 feet, which resulted in the calculation of slightly smaller dispersion coefficients
than those calculated for the 2014 model. No other changes in the initial input parameters were made. As
presented on Plate 4B, the model predicts that the maximum PCE concentration in site groundwater in the
source area will be 112 ug/L; concentrations will have declined to 50 ug/L approximately 45-feet downgradient,
and will have diminished to the current MCL 320-feet downgradient. A figure presenting the predicted extents

of the PCE groundwater plume at the site in 2024 is provided as Figure 5.

The model output illustrating the predicted PCE concentrations in 2029, 41 years after the assumed time of the
release, is provided in the appendix as Plates 5A/5B (attached). Plate 5A provides a summation of the
(previously calibrated) input values used in the 2029 model run and Plate 5B provides the final humeric and
visual model output. Based on an initial trial model run, the estimated maximum length of the plume was
decreased to 500 feet, which again resulted in the calculation of slightly smaller dispersion coefficients. No

other changes in the initial input parameters were made. As presented on Plate 5B, the model predicts that the
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maximum PCE concentration in site groundwater in the source area will be about 41 ug/L, and PCE
concentrations will have declined to the MCL approximately 180-feet downgradient of the source area. A figure

presenting the predicted extents of the PCE groundwater plume at the site in 2029 is provided as Figure 6.

The model output illustrating the predicted PCE concentrations in 2034, 46 years after the assumed time of the
release, is provided in the appendix as Plates 6A/6B (attached). Plate 6A provides a summation of the
(previously calibrated) input values used in the 2034 model run and Plate 6B provides the final numeric and
visual model output. Based on an initial trial model run, the estimated maximum length of the plume was
decreased to 300 feet; again resulting in the calculation of slightly smaller dispersion coefficients. No other
changes in the initial input parameters were made. As presented on Plate 6B, the model predicts that the
maximum PCE concentration in site groundwater in the former source area will be about 15 ug/L, and PCE
concentrations will have declined to the MCL within 80-feet of the former source area. A figure presenting the

predicted extents of the PCE groundwater plume at the site in 2034 is provided as Figure 7 (attached).

The model output illustrating the predicted PCE concentrations in 2039, 51 years after the assumed time of the
release, is provided in the appendix as Plates 7A/7B (attached). Plate 7A provides a summation of the
(previously calibrated) input values used in the 2039 model run and Plate 7B provides the final numeric and
visual model output. In this model run the estimated maximum length of the plume was decreased to 200 feet,
which again resulted in the calculation of slightly smaller dispersion coefficients. No other changes in the initial
input parameters were made. As presented on Plate 7B, the model predicts that PCE in site groundwater due to
the 1988 release should no longer be an issue, with predicted maximum PCE concentrations in groundwater of
about 5 to 6 ug/L at the point of the original release in the former source area.

SENSITIVITY ANALYSIS

Methodology

A sensitivity analysis was performed to evaluate the influence or relative importance of key input variables,
particularly those variables where literature values were used for input. The parameters evaluated in the
sensitivity analysis herein include the biotransformation decay coefficients, the retardation factor, hydraulic
conductivity, and the effective porosity. The analysis was run for model year 2019 at two distances: 165 feet
(the distance downgradient from the source to RW-5) and 320 feet (the distance to the furthest downgradient
well MW-4). For each parameter being considered, the predicted concentrations at both of these points of
reference were determined for: 1) baseline conditions (the calibrated value presented earlier), 2) a value two
times greater than baseline, and 3) a value one-half of the baseline condition. The predicted values resulting

from this sensitivity analysis are provided on Table 2.
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Analysis of the information presented on the table suggests that (for the Emory BIOCHLOR model) changes in
the hydraulic conductivity and porosity (which affects the seepage velocity) had almost an equal impact on the
final predicted downgradient PCE plume concentrations. However, the most sensitive parameter was shown to

be the 1% order decay coefficient (1).

With respect to the advection terms of the Emory BIOCHLOR model, the sensitivity analysis indicates that if
the hydraulic conductivities of the subsurface materials are less permeable than the baseline estimate, the current
PCE plume will reach an acceptable concentration (MCLs) at the points of reference sooner than anticipated.
Whereas, if the hydraulic conductivities of the subsurface materials are more permeable than the baseline
estimate, the current PCE plume will reach an acceptable concentration at the points of reference later than
currently anticipated. Conversely, if the effective porosity of the subsurface materials is significantly less than
the baseline estimate, the current PCE plume will take longer to reach an acceptable concentration at the points
of reference; whereas, if the effective porosity of the subsurface materials is significantly greater than the
baseline estimate, the current PCE plume will reach an acceptable concentration sooner than currently

anticipated at the points of reference.

With respect to the calculated retardation factor in the Emory BIOCHLOR model, decreasing the retardation
factor did not have an appreciable difference in the predicted PCE concentrations. However, increasing the
retardation factor did increase the predicted concentrations downgradient of the source area.

As expected, changes in the 1* order decay coefficient (1) had an appreciable effect on the modeled predictions.
Doubling lambda significantly reduced the predicted PCE plume concentrations downgradient at the points of
interest; whereas, reducing lambda (by one-half) significantly increased the predicted PCE plume concentrations
downgradient at the points of interest. Since lambda is equal to 0.693 divided by the half-life of the contaminant,
the latter point is significant. Greater lambda values are the result of shorter half-lives and smaller lambda values
are the result of longer half-lives. As the calibrated model utilized a lambda near the upper range of the typical
values indicated by EPA (2000) (a short half-life), any change in future model conditions would be much more
likely to require a lessening of the lambda value (i.e., if this were the model parameter requiring change, it can’t
go much higher); thereby, more likely to result in an increase in the predicted downgradient PCE plume

concentrations.
Attachments;:  Tables 1, 2

Figures 1-7
Appendix- BIOCHLOR output (Plates 1A-7B)
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TABLE 1

Input Parameters for the Emory BIOCHLOR Model

Mechanism Parameter Value Units Basis
Advection Hydraulic Conductivity 4.00E-04 cm/sec Average conductivity presented in the 1993 CAP
Hydraulic Gradient 0.04376 ft/ft Measured gradient under non-pumping conditions, October 2014
Effective Porosity 0.15 unitless Typical value for Piedmont Soil, presented in 1993 CAP
Dispersion Alpha X 23.798 feet XU and Eckstein (1995) calculation based on estimated 1000 ft. plume length
Alpha Y/Alpha X 0.1 unitless EPA model default value
Alpha Z/Alpha X 1.00E-99 unitless EPA model default value
Adsorption Soil Bulk Density 1.7 kg/L EPA model default value

Fraction Organic Carbon

Organic Carbon Partitioning Coefficients

1.00E-03 unitless

Conservative estimate within the range of typical values (EPA, 2000)

PCE 426 L/kg EPA model default value

TCE 130 L/kg EPA model default value

DCE 125 L/kg EPA model default value

VvC 30 L/kg EPA model default value

Ethenes 302 L/kg EPA model default value
Retardation Factor 2.47 Calculated value based on input values above
Biotransformation  1st Order Decay Coefficients (A)
PCE->TCE 1.150 1/yr Within range of typical values (EPA, 2000) after model calibration
TCE->DCE 0.475 1/yr Mean of typical values in guidance (EPA, 2000)
DCE->VC 1.740 1/yr Mean of typical values in guidance (EPA, 2000)
VC->Ethene 1.420 1/yr Mean of typical values in guidance (EPA, 2000)
General Simulation Time varies year Assumes the release began in 1988
Model Area Width 250 feet Assumption based on monitoring well sampling results
Model Area Length 1000 feet Assumption based on monitoring well sampling results
Zone Length 1000 feet Assumes one zone
Source Data Type continuous Assumes continuous source concentrations throughout time

Source Thickness in Saturated Zone 40 feet Based on analysis of site cross-section
Source Width 20 feet Approximate width of former cleaning establishment
Source Concentrations

PCE 150.0 mg/L Aqueous phase solubility of PCE (EPA, 2000)

TCE 0.5 mg/L Based on model calibration

DCE 4.0 mg/L Based on model calibration

VC 0.1 mg/L Based on model calibration

Ethenes 0 mg/L Based on model calibration

EPA, 2000: BIOCHLOR Natural Attenuation Decision Support System. User's Manual Version 1.0 USEPA. January 2000
EPA, 2001: BIOCHLOR Natural Attenuation Decision Support System. User's Manual Addendum Version 2.0 USEPA. March 2001




TABLE 2

Sensitivity Analysis for the Emory BIOCHLOR Model (Year 2019)

Hydraulic Conductivity (cm/second)

Concentrations (mg/L) at 165 feet

Concentrations (mg/L) at 340 feet

K=4.0E-04 K=4.0E-04
Constituent 2.00E-04 (Baseline) 8.00E-04 2.00E-04 (Baseline) 8.00E-04
PCE 0.020 0.039 0.057 0.003 0.012 0.026
TCE 0.098 0.069 0.043 0.091 0.072 0.051
DCE 0.022 0.012 0.006 0.024 0.016 0.009
VC 0.018 0.007 0.002 0.024 0.013 0.005
Porosity
Concentrations (mg/L) at 165 feet Concentrations (mg/L) at 340 feet
n.=0.15 n.=0.15
Constituent n.=0.075 (Baseline) n.=0.30 n.=0.075 (Baseline) n.=0.30
PCE 0.069 0.039 0.015 0.037 0.012 0.002
TCE 0.055 0.069 0.064 0.081 0.072 0.040
DCE 0.007 0.012 0.014 0.014 0.016 0.010
vC 0.003 0.007 0.011 0.008 0.013 0.011

Retardation Factor

Concentrations (mg/L) at 165 feet

Concentrations (mg/L) at 340 feet

R=2.47 R=2.47
Constituent R=1.235 (Baseline) R=4.940 R=1.235 (Baseline) R=4.94
PCE 0.030 0.039 0.070 0.007 0.012 0.039
TCE 0.047 0.069 0.163 0.036 0.072 0.344
DCE 0.008 0.012 0.031 0.008 0.016 0.083
VvC 0.004 0.007 0.020 0.006 0.013 0.073
1st Order Decay Coefficient - A (1/year)

Concentrations (mg/L) at 165 feet

Concentrations (mg/L) at 340 feet

1.150 1.150

Constituent 0.575 (Baseline) 2.3*% 0.575 (Baseline) 2.3*%

PCE 0.078 0.039 0.012 0.049 0.012 0.001
0.475 0.475

0.288 (Baseline) 0.950 0.288 (Baseline) 0.950

TCE 0.083 0.069 0.046 0.107 0.072 0.032
1.740 1.740

0.870 (Baseline) 3.480 0.870 (Baseline) 3.480

DCE 0.019 0.012 0.007 0.032 0.016 0.008
1.420 1.420

0.710 (Baseline) 2.840 0.710 (Baseline) 2.840

VC 0.01 0.007 0.004 0.024 0.013 0.007

basis for sensitivity analysis: 0.5 times and 2.0 times the baseline value

* value for A outside of typical range for PCE (0.07 to 1.20 yr'l)
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BIOCHLOR Natural Attenuation Decision Support System

"TYPE OF CHLORINATED SOLVENT:

1. ADVECTION
Seepage Velocity™

or
Hydraulic Conductivity
Hydraulic Gradient
Effective Porosity
2, DISPERSION
Alpha x*
(Alpha y) / (Alpha x)*
(Alpha z) / (Alpha x)*
3. ADSORPTION
Retardation Factor* —

Vs

120.7 (ft/yr)

Ethenes ©
: Ethanes

or

Soil Bulk Density, rho
FractionOrganicCarbon, foc
Partition Coefficient

PCE

TCE

DCE

VC

ETH

Common R (used in model)* =
-1st Order Decay Coefficient”

4, BIOTRANSFORMATION
Zone 1 = >
PCE 5 TCE
TCE — DCE
DCE—> VC
VC —> ETH
Zone 2
PCE — TCE
TCE — DCE
DCE—> VC
VC —> ETH

A (1/yr)

1.150

0.475

1.740

1.420

A (1iyr)

0.000

0.000

0.000

0.000

(Lkg) |1

S R R

Version 2.2
_ Excel 2000

/5. GENERAL

Emory University

* N. Decatur Road

Simulation Time*

‘Modeled Area Width*
IModeled Area Length*
Zone 1 Length®

Zone 2 Length*

‘6. SOURCE DATA
| Source Options

Source Thickness in Sat. Zone* (ft)

Y1
Width* (ft)
{Gonce. (mg/L)" Ci
PCE 150.0
TCE 5
DCE 4.0
Ve 0.1
'ETH 0.0

'7. FIELD DATA FOR COMPARISON

TYPE: Decaying
Single Planar

(
(
i
(

Run Name
y) —L
) | =

Zone 2=
L - Zone 1

—_—

— =

f
f
f
f

)
)
)
)

Data Input Instructions:

115 —*1. Enter value directly....or
N or b 2. Calculate by filling in gray
0 cells. Press Enter, then {C ;
(To restore formulas, hit "Restore Formulas" button )
Variable’—» Data used directly.in model.

0.02
e

Test if
Biotransformation
is Oceurring

Natural Attenuation

Vertical Plane Source: Determine Source Well
/ Location and Input Solvent Concentrations

View of Plume Looking Down

Observed Centerline Conc. at Monitoring Wells

'PCE Conc. (mg/L)

TCE Conc. (mg/L)

DCE Conc. (mg/L)

VC Conc. (mg/L)

ETH Conc. (mg/L)

Distance from Source (ft)
Date Data Collected

.55 16 | .029
.008
.024

25 165 | 340

'8. CHOOSE TYPE OF OUTPUT TO SEE:

RUN

CENTERLINE

RUN ARRAY

Restore

Plate 1A



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 100 200 300 400 500 600 700 800 900 1000
No Degradation| 0.827 0.463 0.528 0.686 0.941 1.310 1.834 2.514 3.304 4.072 4.613
Biotransformation| 0.8275 0.180 0.079 0.040 0.021 0.012 0.007 0.004 0.002 0.001 0.001
Monitoring Well Locations (ft)
25 165 340
Field Data from Site| 0.550 0.160 0.029
=== No Degradation/Production === Sequential 1st Order Decay & Field Data from Site
10.000 — -
—_ 1000 | See PCE
%I, —
g 1:.0007% | See TCE
= __ _
(o) 1]
L2  0.400 - See DCE |
©
£
@ 0010 -  SeeVC |
g Shesagees
(5 See ETH ‘
0.001 + ! | ! ! | . _
0 200 400 600 800 1000 1200
Distance From Source (ft.)
Time:
(l 26.0 Years I i
Prepare Animation _ Reltnurntto To All To Array
{Log <——>Linear ] pu

Plate 1B



DISSOLVED CHLORINATED- gOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 100 200 300 400 500 600 700 800 900 1000
No Degradation| 0.003 0.002 0.002 0.002 0.003 0.004 0.006 0.009 0.012 0.015 0.017
Biotransformation| 0.0028 0.160 0.187 0.192 0.188 0.182 0.175 0.167 0.157 0.145 0.129
Monitoring Well Locations (ft)
25 165 340
Field Data from Site| 0.008
=== No Degradation/Production ==mm Sequential 1st Order Decay Field Data from Site
1.000
K | See PCE
= i
S
= SEE
= — | See TCE
- 0.100 -
G
= See DCE ‘
g 1000
q=> 0.010 - See VC |
3} I
S e
o See ETH |
0.001 + | ; -. !
0 200 400 600 1000 1200
Distance From Source (ft.)
Time:
I 26.0 Years |
Prepare Animation R‘i:,.”;gtto To All | To Array

[Log <—>Linear J

Plate 1C



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

Input

DCE 0 100 200 300 400 500 600 700 800 900 1000
No Degradation| 0.022 0.012 0.014 0.018 0.025 0.035 0.050 0.069 0.093 0.117 0.136
Biotransformation| 0.0221 0.024 0.035 0.042 0.045 0.046 0.046 0.045 0.043 0.040 0.035
Monitoring Well Locations (ft)
25 165 340
Field Data from Site| 0.024
=== No Degradation/Production === Sequential 1st Order Decay Field Data from Site
1.000 I ‘
— | See PCE
= e
2 | See TCE
£ 100 1000 | SeeTCE
5
= | See DCE ]
£ 0.010
u:: ’ See VC
(3] e
g = :
S See ETH |
0.001 ! | - ; ! "
200 400 600 800 1000
Distance From Source (ft.)
Time:
( 26.0 Years I | |
Prepare Animation REtur to To All To Array |

[Log <—>Linear ]

Plate 1D



vC

DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

0 100 200 300 400 500 600 700 800 900 1000
No Degradation| 0.001 0.000 0.000 0.000 0.001 0.001 0.001 0.002 0.002 0.003 0.003
Biotransformation| 0.0006 0.011 0.022 0.032 0.040 0.045 0.047 0.048 0.047 0.045 0.041
Monitoring Well Locations (ft)
25 165 340
Field Data from Site
«==mm No Degradation/Production == Scquential 1st Order Decay Field Data from Site
1.000 i
% | SeePCE
E o100 | SeeTCE
S
'..‘7“. == See DCE
£ 0.010 -
§ : See VC
g 1000 A
o W See ETH
0.001 | ! | S |
0 200 400 600 800 1000 1200
Distance From Source (ft.)
Time:
|| 26.0 Years I : |
Prepare Animation R(’.;:‘u':ll;ltto To All . To Array

[Log <—>Linear J

Plate 1E
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BIOCHLOR Natural Attenuation Decision Support System Emory University |Data Input Instructions:
Version 2.2 N. Decatur Road 115 —1. Enter value directly....or
Excel 2000 Aun Name N or ” 2. Calculate by filling in gray

TYPE OF CHLORINATED SOLVENT: Ethenes © 5. GENERAL - 0.02 cells. Press Enter, then (C
_ - Ethanes ©O ISimuIation Time* (yr) o= S (To restore formulas, hit “Restore Formulas" button )
1. ADVECTION ‘Modeled Area Width® @ w Variable*——» Data used directly in model.
Seepage Velocity* Vs (ft/yr) 'Modeled Area Length* @ 4 Test if —— —

or M (Zone 1 Length* | | () : Biotransformation Natural Attenuation
Hydraulic Conductivity K | ¢) Zone 2 Length* 0 (fy ZoneZ2= is Occurring
Hydraulic Gradient [ L-Zone 1 ' ]
Efecivopoosty _n lo” 6/SOURCEDATA  TYPE: Decayng t ol e A
5 = —— | Source Options Ingle Planar /
Alpha x* 19.011 | (ft) Cale. ' \
(Alpha y) / (Alpha x)* 01 |() —_— Source Thickness in Sat. Zone* (ft)
(Alpha 2) / (Alpha x)* 1.E-99 |(-) Y1
3. ADSORPTION : : Width (ft)
Retardation Factor* ——3% H Ks™

or ICone. (mg/L)" C1 (17yr)
Soil Bulk Density, rho | PCE 150.0 B2 > '
FractionOrganicCarbon, foc 'TCE i 0.2 ‘ View of Plume Looking Down
Partition Coefficient IDCE 4.0 0.2 7

PCE vC 0.1 0.2 / Observed Centerline Conc. at Monitoring Wells

TCE ETH 0.0 02"

DCE e e /

VC ‘7. FIELD DATA FOR COMPARISON

ETH B \PCE Conc. (mg/L) 16.53

TCE Conc. (mg/L)

Common R_'(u_s in model)* = S .
DCE Conc. (mg/L)

4. BIOTRANSFORMATION  -1st Order Decay Coeﬂic‘ierll" )

Zonel «—— | > A (1/yr) half-life (yrs) VC Conc. (mg/L)
PCE _y TCE 1150 | &= [B 'ETH Conc. (mg/L)
TCE — DCE 0.475 | €= |Distance from Source (ft) 85
DCE => VC 1.740 | € \Date Data Collected
VC —> ETH 1420 | € /8. CHOOSE TYPE OF OUTPUT TO SEE:
Zone2 < [ A (Tlyr)
PgE — TCE 0.000 ((: RUN Restore
TCE DCE 0.000 RUN ARRAY
DCE:>> VC 0.000 | € CENTERLINE
vVC —> ETH 0.000 | €=

Plate 2A



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 60 120 180 240 300 360 420 480 540 600
No Degradation 55.182 34.621 29.974 25.194 17.851 9.853 4.039 1.195 0.250 0.025 0.002
Biotransformation| 55.1819 20.113 10.746 6.152 3.308 1.515 0.549 0.150 0.030 0.003 0.000
Monitoring Well Locations (ft)
85
Field Data from Site| 16.530
=== N0 Degradation/Production e Sequential 1st Order Decay & Field Data from Site
100.000 - e ¥
—~ | See PCE
=l SR
S 10.000
= : See TCE
S R —e——
g 1.000 -
= See DCE
£ 0.100
5 See VC
g 0.010 S ET T
o 600 ~ SeeETH
0.001 | { RV
0 100 200 300 400 500 600 700
Distance From Source (ft.)
Time:
I 5.0 Years I i
Prepare Animation Rﬁtnu;::tto To All | To Array

[Log <—>Linear ]

Plate 2B

J



BIOCHLOR Natural Attenuation Decision Support System

TYPE OF CHLORINATED SOLVENT: Ethenes ©
Ethanes ©

1. ADVECTION Lo

Seepage Velocity* Vs m(ﬂ/yr)

or ¢~

Hydraulic Conductivity K

Hydraulic Gradient i

Effective Porosity n

2. DISPERSION ] ’m

Alpha x* 22.595 | (ft) Calc. |

(Alphay) / (Alpha x)* 0.1 |(+)

(Alpha z) / (Alpha x)* 1.E-99 |(-)

3. ADSORPTION ]

Retardation Factor* - R

or
Soil Bulk Density, rho
FractionOrganicCarbon, foc
Partition Coefficient
PCE
TCE
DCE
VC
ETH
Common R (usad in model)‘
4. BIOTRANSFORMATION -1st Order Decay Coefficient*

Zone 1 A (14yr) half-life [yrs) Yield
PCE — TCE 1150 | €«
TCE — DCE 0.475 | €
DCE = VC 1740 | €
VC —> ETH 1.420 | €=
Zone 2 A (17yr)
PCE —3 TCE 0.000 | €
TCE — DCE 0.000 | €
DCE—> VC 0.000 | €
VC —> ETH 0.000 | €

Version 2.2
Excel 2000

5. GENERAL

Emory Unlversny
N. Decatur Road

Run Name

Simulation Time*

31_|m —L —

Modeled Area Width*
Modeled Area Length*
Zone 1 Length*

Zone 2 Length*

6, SOURCE DATA

| Source Options
— — -

Source Thickness in Sat. Zone* (ft)

Y1
Width* (ft)
Conc. (mg/L)" c1
'PCE 750.0
TCE 5
DCE 20
Ve 0.1
ETH 0.0

|7. FIELD DATA FOR COMPARISON /

250

@ v -

[ 4

| (ft)
(f) Zone2=
L - Zone 1
TYPE: Decaying
Single Planar

Ks*®
(17yr)
T
0.2

0.2

02 /

Be,

Data Input Instructions:

115 —=>1. Enter value directly....or

) 2. Calculate by filling in gray
cells. Press Enter, then :C

(To restore formulas, hit "Restore Formulas” button )

Variable*—-» Data used directly.in model.

D

Testif
Biotransformation
is Occurring

Natural Attenuation

//

— Vertical Plane Source: Determine Source Welt
Location and Input Solvent Concentrations

/ View of Plume Looking Down

Observed Centerline Conc. at Monitoring Wells

!PCE Conc. (mg/L)

TCE Conc. (mg/L)

DCE Conc. (mg/L)

'VC Conc. (mg/L)

|ETH Conc. (mg/L)

Distance from Source (ft)
Dale Data Collected

CENTERLINE

340

RUN ARRAY

Restore

Plate 3A




DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 100 200 300 400 500 600 700 800 900 1000
No Degradation 0.304 0.174 0.198 0.257 0.352 0.496 0.711 1.023 1.457 2.027 2.703
Biotransformation| 0.3044 0.068 0.030 0.015 0.008 0.004 0.002 0.001 0.001 0.000 0.000
Monitoring Well Locations (it)
25 165 340
Field Data from Site
==mmw No Degradation/Production e Scquential 1st Order Decay Field Data from Site
10.000 ' See PCE
- 1000 -
® 1000 | See TCE
g _—
5 See DCE |
= 0100 -
o
£ See VC j
o 0.01 O i —— L B
g See ETH |
o _ _
0.001 +—-—— i i | i i |
0 200 400 600 800 1000 1200
Distance From Source (ft.)
(l 31.0 Years I i
Prepare Animation Ri:‘u‘:&to To All To Array

[Log <—>Linear }

Plate 3B



BIOCHLOR Natural Attenuation Decision Support System

TYPE OF CHLORINATED SOLVENT:

1. ADVECTION

Seepage Velocity* Vs
or

Hydraulic Conductivity K

Hydraulic Gradient i

Effective Porosity n

2. DISPERSION

Alpha x* 19.811

(Alpha y) / (Alpha x)* 0.1

(Alpha z) / (Alpha x)* 1.E-99

3. ADSORPTION
Retardation Factor*

Version 2.2
Excel 2000
Ethenes © 5. GENERAL
Ethanes © |Simulation Time*
i N {Modeled Area Width*
m(ﬂ/yr) |Modeled Area Length*

'Zone 1 Length*

"
[~ Zone 2 Length*
=
=

or
Soil Bulk Density, rho
FractionOrganicCarbon, foc
Partition Coefficient

PCE

TCE

DCE

VC

ETH

Common R (used in rnodel}*
-1st Order Decay Coefficient”

4. BIOTRANSFORMATION

Zone 1 A (1/yr)
PCE 5 TCE 1.150
TCE — DCE 0.475
DCE—=> VC 1.740
VC —> ETH 1.420
Zone 2 A (1/yr)
PCE — TCE 0.000
TCE —y DCE 0.000
DCE - VC 0.000
VC —>» ETH 0.000

'6. SOURCE DATA

~ Emory University
N. Decatur Road

Run Name

TYPE: Decaying

. { Source Optlons Single Planar
(f) Calc. l - o
¢ Source Thickness in Sat. Zone* [ 40 ]
¢ Y1
A Width* (ft) =
- S
‘Conc. (mg/L)* C1 (1/yr)
[PCE 150.0 02 ;
TCE 5 0.2 7
'DCE 70 02 /
Ve 0.1 0.2
'ETH 0.0

PCE Congc. (mg/L)
TCE Conc. (mg/L)
'DCE Conc. (mg/L)
VC Conc. (mg/L)
'ETH Conc. (mg/L)

half-llfe (yrs) Yield

RUN

g 0 e o ¢ o

\7. FIELD DATA FOR COMPARISON

'Distance from Source (ft)
Date Data Collected
8. CHOOSE TYPE OF OUTPUT TO SEE:

CENTERLINE

&

Data Input Instructions:

115 —*1. Enter value directly....or
N or

~ 2. Calculate by filling in gray
cells. Press Enter, then (C ;

(To restr formulas, hit "Restore Formulas® button }
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Office of Government and Community Affairs

January 15, 2016

Isabel Thompson
13 White Street Extension
Watkinsville, GA 30677

Dear Isabel Thompson:

Enclosed is an Environmental Covenant for property located at 1784 North Decatur Road. This property
was impacted by environmental contamination and is in the process of a remedial action. Georgia
Environmental Protection Division (GA EPD) requires that adjacent property owners be provided a copy
of this covenant before signature by the Director of Georgia Natural Resources. Your property located
at 1779 North Decatur Road, Decatur, GA is considered adjacent property. This covenant is for your
information and no action is required.

Emory University (Emory) acquired this property in 1989 and redeveloped this location. Soil and
groundwater contamination from perchloroethylene (dry cleaning fluid) was discovered at this site
during redevelopment. GA EPD was notified and this site was entered into the Hazardous Site Response
Act (HSRA) program and placed on the Hazardous Site Index (HSI). Soil and groundwater impacts at
1784 North Decatur Road have been undergoing remediation by Emory in accordance with HSRA. Soil
remediation started in 1995 and was completed in 1996. Active groundwater remediation started in
1995. In 2014, upon the recommendation of GA EPA the site was entered into the GA EPD Voluntary
Remediation Program (VRP) and the active remediation was terminated. Part of the VPR process is the
implementation of Institutional Controls in the form of this Environmental Covenant for the purpose of
protecting human health and the environment. This covenant restricts property at 1784 North Decatur
Road to non-residential development and sets groundwater use limitations. This covenant does not
affect adjacent properties.

Sincerely,

Betty Willis

Office of Government and Community Affairs
Emory University

1599 Clifton Road, NE, 5th Floor

Atlanta, GA 30322

betty.willis@emory.edu

Office of Governmental and Community Affairs
1599 Clifton Rd NE, 5% Floor Ph: 404-727-5311
Atlanta, GA 30322 F: 404-727-5313

www.gca.emory.edu



Fed

February 10,2016

Dear Customer:

The following is the proof-of-delivery for tracking number 775600123957.

Delivery Information:

Status: Delivered Delivered to:
Signed for by: Signature not required Delivery location:
Service type: FedEx 2Day Delivery date:
Special Handling: Deliver Weekday

Residential Delivery

NO SIGNATURE REQUIRED

Residence

WATKINSVILLE, GA

Feb 9, 2016 12:56

Proof-of-delivery details appear below; however, no signature is available for this FedEx Express shipment because

a signature was not required.

Shipping Information:

Tracking number: 775600123957 Ship date:
Weight:
Recipient: Shipper:

WATKINSVILLE, GA US Atlanta, GA US

Reference 0000021514

Thank you for choosing FedEx.

Feb 8, 2016
0.5 Ibs/0.2 kg
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Office of Government and Community Affairs
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January 15, 2016

Richard Larson and Jason Cohen
2941 W. Cypress Creek Road #102
Fort Lauderdale, FL 33309-1762

Dear Richard Larson and Jason Cohen:

Enclosed is an Environmental Covenant for property located at 1784 North Decatur Road, Decatur, GA.
This property was impacted by environmental contamination and is in the process of a remedial action.
Georgia Environmental Protection Division (GA EPD) requires that adjacent property owners be provided
a copy of this covenant before signature by the Director of Georgia Natural Resources. Your property at
1793 North Decatur Road, Decatur Georgia is considered adjacent property. This covenant is for your
information and no action is required.

Emory University (Emory) acquired this property in 1989 and redeveloped this location. Soil and
groundwater contamination from perchloroethylene (dry cleaning fluid) was discovered at this site
during redevelopment. GA EPD was notified and this site was entered into the Hazardous Site Response
Act (HSRA) program and placed on the Hazardous Site Index (HSI). Soil and groundwater impacts at
1784 North Decatur Road have been undergoing remediation by Emory in accordance with HSRA. Soil
remediation started in 1995 and was completed in 1996. Active groundwater remediation started in
1995. In 2014, upon the recommendation of GA EPA the site was entered into the GA EPD Voluntary
Remediation Program (VRP) and the active remediation was terminated. Part of the VPR process is the
implementation of Institutional Controls in the form of this Environmental Covenant for the purpose of
protecting human health and the environment. This covenant restricts property at 1784 North Decatur
Road to non-residential development and sets groundwater use limitations. This covenant does not
affect adjacent properties.

Sincerely,

Betty Willis

Office of Government and Community Affairs
Emory University

1599 Clifton Road, NE, 5th Floor

Atlanta, GA 30322

betty.willis@emory.edu

Office of Governmental and Community Affairs

1599 Clifton Rd NE, 5 Floor Ph: 404-727-5311
Atlanta, GA 30322 F: 404-727-5313
WWw.gca.emory.edu




Fed

February 11,2016

Dear Customer:

The following is the proof-of-delivery for tracking number 775600072209.

Delivery Information:

Status: Delivered Delivered to: Receptionist/Front Desk
Signed for by: N.PATEL Delivery location: FORT LAUDERDALE, FL
Service type: FedEx 2Day Delivery date: Feb 11, 2016 13:10
Special Handling: Deliver Weekday

NO SIGNATURE REQUIRED
Proof-of-delivery details appear below; however, no signature is available for this FedEx Express shipment because
a signature was not required.

Shipping Information:

Tracking number: 775600072209 Ship date: Feb 8, 2016
Weight: 0.5 Ibs/0.2 kg

Recipient: Shipper:

FORT LAUDERDALE, FL US Atlanta, GA US

Reference 0000021514

Thank you for choosing FedEXx.
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Office of Government and Community Affairs

January 15, 2016

Thibadeau Holdings, LLC
1448 McClendon Drive #B
Decatur, GA 30033-1805

Dear Thibadeau Holdings:

Enclosed is an Environmental Covenant for property located at 1784 North Decatur Road. This property
was impacted by environmental contamination and is in the process of a remedial action. Georgia
Environmental Protection Division (GA EPD) requires that adjacent property owners be provided a copy
of this covenant before signature by the Director of Georgia Natural Resources. Your property located
at 1767/1775/1785 North Decatur Road, Decatur, GA is considered adjacent property. This covenant is
for your information and no action is required.

Emory University (Emory) acquired this property in 1989 and redeveloped this location. Soil and
groundwater contamination from perchloroethylene (dry cleaning fluid) was discovered at this site
during redevelopment. GA EPD was notified and this site was entered into the Hazardous Site Response
Act (HSRA) program and placed on the Hazardous Site Index (HSI). Soil and groundwater impacts at
1784 North Decatur Road have been undergoing remediation by Emory in accordance with HSRA. Soil
remediation started in 1995 and was completed in 1996. Active groundwater remediation started in
1995. In 2014, upon the recommendation of GA EPA the site was entered into the GA EPD Voluntary
Remediation Program (VRP) and the active remediation was terminated. Part of the VPR process is the
implementation of Institutional Controls in the form of this Environmental Covenant for the purpose of
protecting human health and the environment. This covenant restricts property at 1784 North Decatur
Road to non-residential development and sets groundwater use limitations. This covenant does not
affect adjacent properties.

Sincerely,

Betty Willis

Office of Government and Community Affairs
Emory University

1599 Clifton Road, NE, 5th Floor

Atlanta, GA 30322

betty.willis@emory.edu

Office of Governmental and Community Affairs

1599 Clifton Rd NE, 5 Floor Ph: 404-727-5311
Atlanta, GA 30322 F:404-727-5313
www.gca.emory.edu




Fed

February 10,2016

Dear Customer:

The following is the proof-of-delivery for tracking number 775599924086.

Delivery Information:

Status: Delivered Delivery location: Decatur, GA
Signed for by: Signature release on file Delivery date: Feb 10, 2016 11:00
Service type: FedEx 2Day

Special Handling: Deliver Weekday

NO SIGNATURE REQUIRED
Proof-of-delivery details appear below; however, no signature is available for this FedEx Express shipment because
a signature was not required.

Shipping Information:

Tracking number: 775599924086 Ship date: Feb 8, 2016
Weight: 0.5 Ibs/0.2 kg

Recipient: Shipper:

Decatur, GA US Atlanta, GA US

Reference 0000021514

Thank you for choosing FedEx.
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Office of Government and Community Affairs

February 29, 2016

DeKalb County Tax Assessors Office
120 W Trinity Pl #2009,
Decatur, GA 30030

Dear Sir/Madame:

Enclosed is an Environmental Covenant for property located at 1784 North Decatur Road in DeKalb
County, Georgia. This property was impacted by environmental contamination and is in the process of a
remedial action. Georgia Environmental Protection Division (GA EPD) requires that the County and
County government in which the property is located be provided a copy of this covenant before
signature by the Director of Georgia Natural Resources.

Emory University (Emory) acquired this property in 1989 and redeveloped this location. Soil and
groundwater contamination from perchloroethylene (dry cleaning fluid) was discovered at this site
during redevelopment. GA EPD was notified and this site was entered into the Hazardous Site Response
Act (HSRA) program and placed on the Hazardous Site Index (HSI). Soil and groundwater impacts at
1784 North Decatur Road have been undergoing remediation by Emory in accordance with HSRA. Soil
remediation started in 1995 and was completed in 1996. Active groundwater remediation started in
1995. In 2014, upon the recommendation of GA EPA the site was entered into the GA EPD Voluntary
Remediation Program (VRP) and the active remediation was terminated. Part of the VPR process is the
implementation of Institutional Controls in the form of this Environmental Covenant for the purpose of
protecting human health and the environment. This covenant restricts property at 1784 North Decatur
Road to non-residential development and sets groundwater use limitations. This covenant does not
affect adjacent properties.

Sincerely, e

/

Betty Willis

Senior Associate Vice President

For Government and Community Affairs
Betty.willis@emory.edu

Office of Government and Community Affairs

1599 Clifton Rd NE, 5% Floor Ph: 404-727-5311
Atlanta, GA 30322 F: 404-727-5313
Wwww.gca.emory.edu




Jacobs, Brent

From: Thomaston, Scott W <scott.thomaston@emory.edu>
Sent: Thursday, March 10, 2016 8:38 AM

To: Jacobs, Brent

Subject: FW: FedEx Shipment 775813639072 Delivered

From: trackingupdates@fedex.com [mailto:trackingupdates@fedex.com]
Sent: Wednesday, March 09, 2016 10:16 PM

To: Benton, Tiffany A. <tiffany.benton@emory.edu>

Subject: FedEx Shipment 775813639072 Delivered

This tracking update has been requested by:

Company Name: Emory
Name: Scott Thomaston
E-mail: tiffany.benton@emory.edu

Our records indicate that the following shipment has been delivered:

Reference: 0000021514

Ship (P/U) date: Mar 7, 2016

Delivery date: Mar 9, 2016 11:16 am
Sign for by: A.SMITH

Delivery location: Decatur, GA

Delivered to: Receptionist/Front Desk
Delivery date: Wed, 3/9/2016 11:16 am
Service type: FedEx 2Day

Packaging type: FedEx Envelope
Number of pieces: 1

Weight: 0.50 Ib.

Special handling/Services:  Deliver Weekday

Tracking number: 775813639072

Shipper Information Recipient Information

Scott Thomaston DeKalb County Tax Assessors Office
Emory 120 W Trinity Place

1762 Clifton Road NE 209

suite 1200 Decatur

Atlanta GA

GA us

us 30030

30322



Please do not respond to this message. This email was sent from an unattended mailbox. This report was generated at
approximately 9:15 PM CST on 03/09/2016.

To learn more about FedEx Express, please visit our website at fedex.com.
All weights are estimated.
To track the status of this shipment online, please use the following:

https://www.fedex.com/insight/findit/nrp.jsp?tracknumbers=775813639072&language=en&opco=FX&clientype=ivpoda
Irt

This tracking update has been sent to you by FedEx on the behalf of the Requestor noted above. FedEx does not validate
the authenticity of the requestor and does not validate, guarantee or warrant the authenticity of the request, the
requestor's message, or the accuracy of this tracking update. For tracking results and fedex.com's terms of use, go to
fedex.com.

Thank you for your business.

This e-mail message (including any attachments) is for the sole use of the intended recipient(s) and may contain
confidential and privileged information. If the reader of this message is not the intended recipient, you are hereby
notified that any dissemination, distribution or copying of this message (including any attachments) is strictly prohibited.

If you have received this message in error, please contact the sender by reply e-mail message and destroy all copies of
the original message (including attachments).
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CERTIFICATION

2016 ANNUAL VRP PROGRESS REPORT
FOR
EMORY UNIVERSITY NORTH DECATUR ROAD SITE
HSI SITE NO. 10121

PREPARED FOR
EMORY UNIVERSITY

I certify that | am a qualified groundwater scientist who has received a graduate degree in the natural sciences, and
have sufficient training and experience in groundwater hydrogeology and related fields, as demonstrated by state
registration and completion of accredited university courses, that enable me to make sound professional judgments
regarding groundwater monitoring and contaminant fate and transport. | further certify that this report was prepared

by myself or by a subordinate working under my direction.

Dale P. Voykin, P.G.
Georgia Reg. No. 1220
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VRP Progress Report
Emory University North Decatur Road
HSI Site No. 10121

1.0 INTRODUCTION

This Annual Voluntary Remediation Program (VRP) Progress Report presents the results for the period of
December 2015 through September 2016 of the site activities for the Emory University North Decatur
Road Site, Georgia Hazardous Site Inventory (HSI) Site Number 10121.

1.1  Site History

In 1989 Emory University purchased property at the intersection of North Decatur and Burlington Roads
in Atlanta, Georgia. A subsequent site assessment determined the property had been impacted by a dry
cleaning operation that had previously operated at the property prior to Emory’s purchase. The
assessment detected tetrachloroethene (PCE or “Perc”) in the property soils and groundwater. In
September 1993, Emory University submitted a Corrective Action Plan (CAP) to Georgia Department of
Natural Resources Environmental Protection Division (GAEPD) outlining the installation of a soil vapor
recovery system (SVE) and groundwater recovery system to remediate the site soils and groundwater, and
to meet the applicable risk reduction standards as described in GAEPD Rule 391-3-19.07. In 1994, the
property was subsequently listed on the Georgia Hazardous Site Inventory (HSI).

In 1995, the remedial systems were installed in accordance with the original CAP, concurrent with the
construction of the computer science building (referred to as the North Decatur Building on the Figures)
at the site. The remedial systems consisted of four groundwater recovery wells (RW-1, RW-2, RW-3, and
RW-4) and fourteen soil vapor recovery wells. Several of the SVE wells were installed beneath the
computer science building. The SVE system became fully operational in May 1995.

The groundwater recovery system became fully operational in July 1995. In July 1996, Emory University
requested approval from GAEPD to discontinue the operation of the SVE system for soil remediation
because the soils at the site met the Type | Risk Reduction Standards (RRS) (as described in GAEPD
Rule 391-3-19.07). On August 15, 1996, the SVE system operation was shutdown after approval by
GAEPD. In August 2000 Emory collected additional soil samples at the site to confirm the soils met the
Type | RRS and the soil contamination had been delineated. Soil samples were collected at three (3)
locations. At each location, two soil samples were collected: one at a depth of two (2) feet below ground
surface (bgs) and the other at four (4) feet bgs, for a total of six soil samples. The six soil samples were
analyzed by EPA Method 8260B for tetrachloroethene and its daughter products (trichloroethene,
dichloroethenes, and vinyl chloride). The analytical results for the six soil samples were below the
Georgia Hazardous Site response Act (HSRA) soil notification threshold. The concentrations of
tetrachloroethene in the six soil samples were also an order of magnitude below the HSRA Type 1 RRS.
The results of these samples confirmed GAEPD’s earlier decision to approve the temporary shutdown of
the SVE system. The soil vapor extraction carbon cells were removed from the treatment area during
October 2001 to complete the shutdown of the SVE system. The carbon cells were sent to MKC
Enterprises Inc. in Doraville, Georgia for disposal.

In October 2000, Emory University submitted a revised CAP for the remediation of the groundwater at
the site. In December 2000 and January 2001, four additional monitoring wells were installed at the site
in accordance with the revised October 2000 CAP. The locations of the monitoring wells, MW-1, MW-2,
MW-3 (subsequently relabeled as recovery well RW-5), and MW-4, are shown on Figure 1. The
installation and construction of the wells were summarized in a report titled Well Installation Report,

May 15, 2001 that was previously submitted to the GAEPD. Monitoring well MW-3 was converted to a
recovery well and relabeled RW-5, since PCE was detected at a low concentration in this well. Recovery
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well RW-5 was connected to the groundwater treatment system and placed into operation on August 6,
2001.

GAEPD agreed, in a Consent Order dated June 7, 2001, that Emory University could continue corrective
action for groundwater at the site prior to submittal of a Compliance Status Report. In December 2001,
the first Annual Corrective Action Effectiveness Report (CAER) (dated December 7, 2001) was
submitted to GAEPD in accordance with the revised October 2000 CAP. The 2001 CAER report
recommended sampling all monitoring wells and recovery wells on the same date on a semi-annual basis,
reducing the influent sampling from bi-monthly to quarterly, and abandoning temporary piezometers TP-
2 and TP-4 because these piezometers were dry and were not needed for potentiometric contouring
purposes. GAEPD reviewed the 2001 CAER and approved these recommendations on October 7, 2002.

In December 2002, the second Annual CAER report was submitted to GAEPD for review. The CAER
recommended converting recovery well RW-4 to a monitoring well because the recovery well had little to
no effect on the cone of depression and the recovery well pump had failed. On October 30, 2003,
GAEPD approved the recommendation subject to a public notice period regarding the conversion of RW-
4 to a monitoring well. Emory refrained from implementing the well conversion pending GAEPD’s final
review of the 2002 CAER. The Public Notice was published and to our knowledge no comments were
received. A Revised 2002 CAER was submitted to GAEPD on December 8, 2003 after incorporating
GAEPD’s October 30, 2003 comments.

The 2003 CAER was submitted to GAEPD on December 15, 2003, the 2004 CAER was submitted to
GAEPD on December 15, 2004, and the 2005 CAER was submitted on December 20, 2005.

On May 11, 2006 GAEPD provided comments to the 2005 CAER, as well as the February 2006 Semi-
Annual Sampling Report, and approved the conversion of recovery well RW-4 to a monitoring well. The
conversion of RW-4 was completed on June 14, 2006. GAEPD also requested additional items related to
the annual and semi-annual reporting requirements, including well construction details, a cross section
depicting well locations, and VOC data. Emory responded to GAEPD comments on June 29, 2006 with
the information requested.

On October 28, 2008 GAEPD provided comments to the February and June 2008 Semi-Annual Sampling
Reports. In the comment letter, GAEPD requested future sampling events utilize low-flow sampling
methods and that the semi-annual reports be combined into one annual CAER to be submitted by
December 31 of each year. GAEPD indicated that the annual report should include historical PCE
concentrations for the monitoring wells and recovery wells, an evaluation of the effectiveness of the
corrective action, and an estimate on the length of time to bring the site into compliance with the risk
reduction standards.

The 2009 CAER was submitted to GAEPD on January 5, 2010 and the 2010 CAER was submitted on
February 4, 2011. On March 1, 2011 GAEPD provided comments to both the 2009 and 2010 CAERs.
These comments were addressed in the 2011 CAER which was submitted on January 27, 2012. In
February 2012, Emory University meet with GAEPD to discuss transitioning the site into the Voluntary
Cleanup Program (VCP). A 2012 CAER was submitted on March 14, 2013 to GAEPD for review.

On December 13, 2013, Emory University submitted an application to the VCP. In January 2014, Emory
University submitted a Preliminary Remediation Plan and Conceptual Site Model. The Preliminary
Remediation Plan proposed to discontinue the pump and treat remediation and utilize groundwater use
controls/limitations and natural attenuation processes to protect human health and the environment. In
May 2014, Emory submitted a draft uniform environmental covenant to GAEPD for review. In August
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and October 2014, URS performed sampling of the site monitoring wells at the request of GAEPD to
update the groundwater model that had been included to support the Conceptual Site Model. On October
19 and 20, 2014, URS dismantled the groundwater extraction system after approval from GAEPD. The
groundwater treatment compound was dismantled, including all equipment (air stripper, air treatment
unit, primary sump tank, pumps, and electrical controls, fencing, and concrete containment pad) by A&D
Environmental. The groundwater discharge point to the DeKalb County Sewer was properly capped
below ground. DeKalb County was subsequently notified the NPDES permit for the system was no
longer needed. In addition, the former SVE well vaults were removed after the SVE wells were
abandoned by Environmental Exploration, Inc. (EEI). The groundwater pumps, controllers, and wiring
were removed from within the recovery wells as part of the dismantling process. The former locations of
the vaults were backfilled with soil and the surface graded to match the existing conditions (grass or pine
bark).

In January 2015, URS submitted an updated groundwater model, a vapor intrusion evaluation, an
updated Conceptual Site Model, and draft Uniform Environmental Covenant. On April 8, 2015, AECOM
(formerly URS) performed a groundwater sampling event. On November 9, 2015, the GAEPD notified
Emory that the Uniform Environmental Covenant (the “Covenant”), groundwater model, vapor intrusion
evaluation, and Conceptual Site Model were approved. With that approval, GAEPD requested the
Covenant be signed and recorded at the DeKalb County courthouse and that a recorded copy of the
Covenant also be provided to GAEPD. On June 17, 2016, AECOM filed the final Covenant with the
DeKalb County courthouse to be recorded on the property deed,.
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2.0 Groundwater Monitoring

This section presents the results of the groundwater monitoring event conducted on March 30 and 31,
2016. The groundwater sampling event data for 2015 was previously submitted with the Voluntary
Remediation 2015Annual Progress report.

2.1 Water Level Measurements

Prior to performance of the sampling event conducted on March 30, 2016, water level measurements were
collected from the existing monitoring wells and former recovery wells. A summary of the water level
measurements, total depth of the wells, the screened elevations, and groundwater elevation data, is
presented on Table 1. Figure 2 presents a potentiometric map constructed from the gauging data obtained
on April 8, 2015 and Figure 3 presents a potentiometric map constructed from the gauging data obtained
on March 30, 2016.

2.2  Monitoring Well and Former Recovery Well Sampling

The monitoring wells (MW-1, MW-2, MW-4, and RW-4) and former recovery wells (RW-1, RW-2, RW-
3, and RW-5) were sampled on March 30 and 31, 2016. AECOM personnel utilized low-flow sampling
methods to collect the groundwater samples. Sampling parameters for the wells were allowed to stabilize
prior to collecting groundwater samples. The groundwater sampling parameters are presented in Table 2.
A copy of the groundwater sampling logs for the March 2016 sampling event is provided in Appendix A.

2.3 Groundwater Analytical Results

The groundwater samples collected during the March 2016 sampling event were submitted to Analytical
Environmental Services, Inc. (AES) for analysis of tetrachloroethene and its daughter products (1,1-
dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, trichloroethene, and vinyl chloride by
EPA Method 8260B. Copies of the 2016 monitoring well and former recovery well analytical data are
provided in Appendix B and summarized on Table 3. A summary of the 2104/2015/2016 PCE
concentrations are presented on Figure 5.

PCE and its daughter products (1,1-dichloroethene, cis-1,2-dichloroethene, trans —1,2-dichloroethene,
trichloroethene, and vinyl chloride) were not detected above the laboratory detection limit in monitoring
wells MW-1 and MW-2 during the 2016 sampling event. PCE was detected at varying concentrations in
monitoring wells MW-4 and RW-4, and former recovery wells RW-1, RW-2, RW-3, and RW-5 during
the groundwater sampling event. However, no daughter products were detected in monitoring wells MW-
4, and RW-4 and former recovery well RW-5 during the groundwater sampling event. The daughter
product trichloroethene was detected in former recovery wells RW-2, at a concentration of 12 ug/l, and
former recovery well RW-3 at a concentration of 8.9 ug/L,. The PCE concentration in the furthest
downgradient well, MW-4, showed a slight decrease in concentration from 33 ug/L during the April 2015
sampling event to a concentration of 29 ug/L during the March 2016 sampling event.

Overall, the March 2016 groundwater results conform with the 2015 groundwater sampling and with the
Conceptual (groundwater) Site Model. The 2016 results appear to confirm the earlier BIOCHLOR model
predictions for the longer-term fate of PCE in site groundwater.
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Conclusions and Recommendations

Based upon the analytical results of the recovery and monitoring well sampling, air sampling, and water
level measurements, we recommend that:

o Annual monitoring be performed as requested by GAEPD, along with submission of a
yearly VRP Progress Report.
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Table 1

Water Level Measurements
2016 VRP
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Top of Casin Screened 6/27/11 6/27/11 01/04/12 01/04/12 06/26/12 06/26/12 03/30/16 03/30/16
P . 9 Well Depth Depth To Groundwater Depth To Groundwater Depth To Groundwater Depth To Groundwater
Well Elevation Interval (feet . . : .
(feet) (feet bls) bls) Water Elevation Water Elevation Water Elevation Water Elevation
(feet) (feet, msl) (feet) (feet, msl) (feet) (feet, msl) (feet) (feet. msl)
RW-1 968.90 60.0 40-60 35.60 933.30 NG - NG - 31.30 937.60
RW-2 970.34 60.0 40-60 40.50 929.84 NG - NG - 33.74 936.60
RW-3 968.35 55.0 35-55 35.40 932.95 NG - NG - 27.82 940.53
RW-4 968.63 55.0 35-55 36.43 932.20 38.18 930.45 39.47 929.16 30.92 937.71
RW-5 962.64 60.0 50-60 35.45 927.19 37.43 925.21 38.22 924.42 31.54 931.10
MW-1 954.59 45.0 35-45 23.10 931.49 27.54 927.05 27.85 926.74 15.35 939.24
MW-2 968.82 42.0 32-42 32.10 936.72 35.16 933.66 36.40 932.42 28.35 940.47
MW-4 954.35 48.0 38-48 32.15 922.20 34.70 919.65 35.68 918.67 31.77 922.58
TP-1 968.86 45.00 35-45 32.18 936.68 NM NM NM
TP-2 963.36 40.0 30-40 NM NM NM NM
TP-3 958.70 40.0 30-40 Damaged NM NM NM
TP-4 966.30 45.0 35-45 NM NM NM NM
TP-5 956.27 58.0 34-58 28.20 928.07 NM NM NM

NM - Not measured

NG - Not gauged due to pump and wiring obstructing well

March 2013



Table 2

Groundwater Sampling Parameters
2016 Annual VRP Progress Report
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Stabilized Chemical Parameters
Monitoring Date Purge Purge Flow | Casing Volume| Total Volume 0
Well Method Rate (L/min) (L) Purged (L) pH Conductivity Turbidity Diss. Oxygen | Temperature Xygen
(standard units) | (mS/cm) (NTUs) (mg/L) (°C) RELUIEIR
g Potential (MV)
MW-1 3/30/2016 BP 0.15 17.8 11.75 5.76 0.190 0.00 591 21.37 84.50
MW-2 3/30/2016 BP 0.20 12.3 12.5 5.29 0.100 0.89 4.44 20.48 106.00
MW-4 3/31/2016 BP 0.15 9.8 8.0 5.70 0.333 0.05 6.77 18.54 92.00
RW-1 3/31/2016 BP 0.20 71.1 12.6 5.86 0.140 25.2 4.36 18.68 70.00
RW-2 3/31/2016 BP 0.15 62.0 8.1 5.52 0.300 3.19 5.96 18.84 89.40
RW-3 3/31/2016 BP 0.23 61.3 16.7 6.69 0.310 6.0 0.38 19.43 0.70
RW-4 3/31/2016 BP 0.20 42.0 11.6 5.63 0.120 0.54 5.54 18.78 76.60
RW-5 3/31/2016 BP 0.15 17.4 8.1 5.72 0.200 1.01 5.37 18.84 38.70
Notes:

NTUs - Nephelometric Turbidity Unit

mg/L - milligrams per liter

BP - bladder pump
°C - Degrees Celsius

mS/cm - millisiemens per centimeter




Table 3

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number  Fample Dat PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 BRL BRL BRL BRL BRL BRL NA
07/18/01 BRL BRL BRL BRL BRL BRL NA
11/06/01 BRL BRL BRL BRL BRL BRL NA
05/02/02 BRL BRL BRL BRL BRL BRL NA
12/09/02 BRL BRL BRL BRL BRL BRL NA
01/29/03 BRL BRL BRL BRL BRL BRL NA
06/19/03 BRL BRL BRL BRL BRL BRL NA
01/15/04 BRL BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
06/19/07 BRL BRL BRL BRL BRL BRL NA
MW-1 03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 BRL BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 BRL BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL BRL NA
06/26/12 BRL BRL BRL BRL BRL BRL NA
01/09/13 BRL BRL BRL BRL BRL BRL NA
06/26/13 BRL BRL BRL BRL BRL BRL NA
01/21/14 BRL BRL BRL BRL BRL BRL NA
08/04/14 BRL BRL BRL BRL BRL BRL NA
10/15/14 BRL BRL BRL BRL BRL BRL NA
04/08/15 BRL BRL BRL BRL BRL BRL NA
03/30/16 BRL BRL BRL BRL BRL BRL NA
02/05/01 BRL BRL BRL BRL BRL BRL NA
07/18/01 BRL BRL BRL BRL BRL BRL NA
11/06/01 BRL BRL BRL BRL BRL BRL NA
05/02/02 BRL BRL BRL BRL BRL BRL NA
12/09/02 BRL BRL BRL BRL BRL BRL NA
01/29/03 BRL BRL BRL BRL BRL BRL NA
06/19/03 BRL BRL BRL BRL BRL BRL NA
01/15/04 BRL BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
06/19/07 BRL BRL BRL BRL BRL BRL NA
MW-2 03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 BRL BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 BRL BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL BRL NA
06/26/12 BRL 19 BRL BRL BRL BRL NA
01/09/13 BRL BRL BRL BRL BRL BRL NA
06/26/13 BRL BRL BRL BRL BRL BRL NA
01/21/14 BRL BRL BRL BRL BRL BRL NA
08/04/14 BRL BRL BRL BRL BRL BRL NA
10/15/14 BRL BRL BRL BRL BRL BRL NA
04/08/15 BRL BRL BRL BRL BRL BRL NA
03/30/16 BRL BRL BRL BRL BRL BRL NA




Table 3

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number  Fample Dat PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 65 BRL BRL BRL BRL BRL NA
07/18/01 78 BRL BRL BRL BRL BRL NA
11/06/01 89.2 BRL BRL BRL BRL BRL NA
02/14/02 90 BRL BRL BRL BRL BRL NA
07/10/02 66.6 BRL BRL BRL BRL BRL NA
01/29/03 43.1 BRL BRL BRL BRL BRL NA
06/19/03 75 BRL BRL BRL BRL BRL NA
01/15/04 53 BRL BRL BRL BRL BRL NA
06/18/04 56 BRL BRL BRL BRL BRL NA
01/28/05 47 BRL BRL BRL BRL BRL NA
07/01/05 40 BRL BRL BRL BRL BRL NA
02/01/06 57 BRL BRL BRL BRL BRL NA
06/20/06 66 BRL BRL BRL BRL BRL NA
02/28/07 50 BRL BRL BRL BRL BRL NA
06/19/07 14 BRL BRL 120 BRL BRL NA
MW-3/RW-5* 03/01/08 39 BRL BRL BRL BRL BRL BRL
06/27/08 44 BRL BRL BRL BRL BRL BRL
03/11/09 40 BRL BRL BRL BRL BRL BRL
06/30/09 66 BRL BRL BRL BRL BRL BRL
01/22/10 71 BRL BRL BRL BRL BRL BRL
07/08/10 73 BRL BRL BRL BRL BRL BRL
06/27/11 160 BRL BRL BRL BRL BRL NA
01/04/12 190 BRL BRL BRL BRL BRL NA
06/27/12 200 BRL BRL BRL BRL BRL NA
01/10/13 230 BRL BRL BRL BRL BRL NA
06/27/13 150 BRL BRL BRL BRL BRL NA
01/21/14 180 BRL BRL BRL BRL BRL NA
08/04/14 190 BRL BRL BRL BRL BRL NA
10/15/14 160 BRL BRL BRL BRL BRL NA
04/09/15 200 BRL BRL BRL BRL BRL NA
03/31/16 180 BRL BRL BRL BRL BRL NA
02/05/01 3.4 BRL BRL BRL BRL BRL NA
07/18/01 4.0 BRL BRL BRL BRL BRL NA
11/06/01 3.8 BRL BRL BRL BRL BRL NA
05/02/02 4.8 BRL BRL BRL BRL BRL NA
12/09/02 3.0 BRL BRL BRL BRL BRL NA
01/29/03 4.1 BRL BRL BRL BRL BRL NA
06/19/03 4.0 BRL BRL BRL BRL BRL NA
01/15/04 3.7 BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
06/19/07 BRL BRL BRL BRL BRL BRL NA
03/01/08 BRL BRL BRL BRL BRL BRL BRL
MW-4 06/27/08 5.0 BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 8.7 BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL NA
06/26/12 14 BRL BRL BRL BRL BRL NA
01/09/13 15 BRL BRL BRL BRL BRL NA
06/26/13 14 BRL BRL BRL BRL BRL NA
01/21/14 20 BRL BRL BRL BRL BRL NA
08/04/14 29 BRL BRL BRL BRL BRL NA
10/15/14 29 BRL BRL BRL BRL BRL NA
4/8/2015 33
(DUP-1) 38 BRL BRL BRL BRL BRL NA
03/31/16 29 BRL BRL BRL BRL BRL NA




Table 3

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

AR ——— TCE 11-DCE | CIS-12-DCE | TRANS-12-DCE | VINYL CHLORIDE | 14-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 8.4 NA NA NA NA NA NA
Jun-98 NS NS NS NS NS NS NS
01/08/99 BRL NA NA NA NA NA NA
07/09/99 124 NA NA NA NA NA NA
07/27/199 NS NS NS NS NS NS NS
01/06/00 20 NA NA NA NA NA NA
07/07/00 56.4 NA NA NA NA NA NA
02/05/01 59.0 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 27 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 85.4 BRL BRL BRL BRL BRL NA
07/10/02 107 BRL BRL BRL BRL BRL NA
01/29/03 144 BRL BRL BRL BRL BRL NA
06/19/03 170 BRL BRL BRL BRL BRL NA
01/15/04 200 BRL BRL BRL BRL BRL NA
06/18/04 200 BRL BRL BRL BRL BRL NA
01/28/05 190 BRL BRL BRL BRL BRL NA
07/01/05 190 BRL BRL BRL BRL BRL NA
02/01/06 140 BRL BRL BRL BRL BRL NA
RW-1 06/20/06 160 BRL BRL BRL BRL BRL NA
02/28/07 110 BRL BRL BRL BRL BRL NA
06/19/07 160 BRL BRL BRL BRL BRL NA
03/01/08 90 BRL BRL BRL BRL BRL BRL
06/27/08 130 BRL BRL BRL BRL BRL BRL
03/11/09 99 BRL BRL BRL BRL BRL BRL
06/30/09 120 BRL BRL BRL BRL BRL BRL
01/22/10 170 BRL BRL BRL BRL BRL BRL
07/08/10 200 BRL BRL BRL BRL BRL BRL
06/27/11 180 BRL BRL BRL BRL BRL NA
01/04/12 150 BRL BRL BRL BRL BRL NA
06/27/12 130 BRL BRL BRL BRL BRL NA
01/10/13 120 BRL BRL BRL BRL BRL NA
06/27/13 110 BRL BRL BRL BRL BRL NA
01/21/14 57 BRL BRL BRL BRL BRL NA
08/04/14 160 BRL BRL BRL BRL BRL NA
10/15/14 110 BRL BRL BRL BRL BRL NA
04/09/15 130 BRL BRL BRL BRL BRL NA
3/31/2016 140 BRL
(DUP-1) 130 BRL BRL| BRL 55 BRL BRL | BRL BRL | NA NA
Jun-98 127 NA NA NA NA NA NA
Jun-98 150 NA NA NA NA NA NA
01/08/99 270 NA NA NA NA NA NA
07/09/99 55 NA NA NA NA NA NA
07/27/99 NS NS NS NS NS NS NS
01/06/00 197 NA NA NA NA NA NA
07/07/00 382 NA NA NA NA NA NA
02/05/01 549 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 119 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 NS NS NS NS NS NS NS
07/10/02 710 2.2 NS NS NS NS NS
RW-2 01/29/03 138 21 BRL 15 BRL BRL NA
06/19/03 630 1.0 BRL 2.0 BRL BRL NA
01/15/04 890 BRL BRL BRL BRL BRL NA
06/18/04 650 BRL BRL BRL BRL BRL NA
01/28/05 490 BRL BRL BRL BRL BRL NA
07/01/05 860 BRL BRL BRL BRL BRL NA
02/01/06 970 BRL BRL BRL BRL BRL NA
06/20/06 1,000 BRL BRL BRL BRL BRL NA
02/28107 440 BRL BRL BRL BRL BRL NA
06/19/07 780 57 BRL 8.1 BRL BRL NA
03/01/08 300 BRL BRL BRL BRL BRL BRL
06/27/08 460 120 BRL 190 BRL BRL BRL
03/11/09 NS NS NS NS NS NS NS
06/30/09 NS NS NS NS NS NS NS




Table 3

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site

HSI Site No. 10121
Atlanta, Georgia

NSNS S S PCE TCE 11-DCE | CIS-12-DCE | TRANS-12-DCE | VINYL CHLORIDE | 14-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
01/22/10 NS NS NS NS NS NS NS
07/08/10 1,200 13 BRL 27 BRL BRL BRL
06/27/11 NS NS NS NS NS NS NS
01/04/12 790 95 BRL 25 BRL BRL NA
06/27/12 570 BRL BRL 11 BRL BRL NA
. 01/10/13 37 BRL BRL 90 BRL BRL NA
RW-2 (continued) —o7-773 490 BRL BRL 12 BRL BRL NA
01/21/14 700 74 BRL 20 BRL BRL NA
08/04/14 670 6.9 BRL 18 BRL BRL NA
10/15/14 550 75 BRL 24 BRL BRL NA
04/09/15 830 10 BRL 34 BRL BRL NA
03/31/16 920 12 BRL 42 BRL BRL NA
Jun-98 6.9 NA NA NA NA NA NA
Jun-98 NS NS NS NS NS NS NS
01/08/99 6.8 NA NA NA NA NA NA
07/09/99 8.8 NA NA NA NA NA NA
07127199 NS NS NS NS NS NS NS
01/06/00 8.0 NA NA NA NA NA NA
07/07/00 359 NA NA NA NA NA NA
02/05/01 39 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 271 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14102 277 BRL BRL BRL BRL BRL NA
07/10/02 315 BRL BRL BRL BRL BRL NA
01/29/03 55.4 BRL BRL BRL BRL BRL NA
06/19/03 58 BRL BRL BRL BRL BRL NA
01/15/04 57 BRL BRL BRL BRL BRL NA
06/18/04 71 BRL BRL BRL BRL BRL NA
01/28/05 38 BRL BRL BRL BRL BRL NA
07/01/05 91 BRL BRL BRL BRL BRL NA
RW-3 02/01/06 53 BRL BRL BRL BRL BRL NA
06/20/06 70 BRL BRL BRL BRL BRL NA
02/28/07 33 BRL BRL BRL BRL BRL NA
06/19/07 71 BRL BRL BRL BRL BRL NA
03/01/08 38 BRL BRL BRL BRL BRL BRL
06/27/08 67 BRL BRL BRL BRL BRL BRL
03/11/09 55 BRL BRL BRL BRL BRL BRL
06/30/09 71 BRL BRL BRL BRL BRL BRL
01/22/10 84 BRL BRL BRL BRL BRL BRL
07/08/10 130 BRL BRL BRL BRL BRL BRL
06/27/11 NS NS NS NS NS NS NS
01/04/12 NS NS NS NS NS NS NS
06/27/12 50 BRL BRL BRL BRL BRL NA
01/10/13 54 BRL BRL BRL BRL BRL NA
06/27/13 85 BRL BRL BRL BRL BRL NA
01/21/14 37 BRL BRL BRL BRL BRL NA
08/04/14 62 BRL BRL BRL BRL BRL NA
10/15/14 110 BRL BRL BRL BRL BRL NA
04/09/15 42 37 BRL 130 BRL BRL NA
03/31/16 36 8.9 BRL 20 BRL BRL NA




Table 3

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number  Fample Dat PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 19 NA NA NA NA NA NA
Jun-98 25 NA NA NA NA NA NA
01/08/99 57 NA NA NA NA NA NA
07/09/99 225 NA NA NA NA NA NA
07/27/99 187 NA NA NA NA NA NA
01/06/00 128 NA NA NA NA NA NA
07/07/00 189 NA NA NA NA NA NA
02/05/01 174 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 253 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 NS NS NS NS NS NS NS
07/10/02 NS NS NS NS NS NS NS
01/29/03 NS NS NS NS NS NS NS
06/19/03 NS NS NS NS NS NS NS
01/15/04 NS NS NS NS NS NS NS
06/18/04 NS NS NS NS NS NS NS
01/28/05 NS NS NS NS NS NS NS
07/01/05 NS NS NS NS NS NS NS
RW-4** 02/01/06 NS NS NS NS NS NS NS
06/20/06 980 BRL BRL BRL BRL BRL NA
02/28/07 540 BRL BRL BRL BRL BRL NA
06/19/07 640 BRL BRL BRL BRL BRL NA
03/01/08 370 BRL BRL BRL BRL BRL BRL
06/27/08 380 BRL BRL BRL BRL BRL BRL
03/11/09 640 BRL BRL BRL BRL BRL BRL
06/30/09 220 BRL BRL BRL BRL BRL BRL
01/22/10 360 BRL BRL BRL BRL BRL BRL
07/09/10 420 BRL BRL BRL BRL BRL BRL
06/27/11 270 BRL BRL BRL BRL BRL NA
01/04/12 150 BRL BRL BRL BRL BRL NA
06/27/12 160 BRL BRL BRL BRL BRL NA
01/10/13 93 BRL BRL BRL BRL BRL NA
06/26/13 68 BRL BRL BRL BRL BRL NA
01/21/14 160 BRL BRL BRL BRL BRL NA
08/04/14 180 BRL BRL BRL BRL BRL NA
10/15/14 250 BRL BRL BRL BRL BRL NA
04/09/15 330 BRL BRL BRL BRL BRL NA
03/31/16 200 BRL BRL BRL BRL BRL NA
Notes:

pg/L — micrograms per liter or part

BRL — Not detected above laboratory method reporting limits

NA — Not analyzed
NS — Not sampled

Monitoring wells MW-1, -2, -3, and -4 were installed between December 2000 and January 2001
* — MW-3 was converted to recovery well RW-5 and became operational on August 6, 2001
** — RW-4 was converted to a monitoring well on June 14, 2006
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LOW IMPACT GROUNDWATER SAMPLING LOG

SITE Emory University SITE 1784 North Decatur Road
NAME: North Decatur Road Building LOCATION: Atlanta, Georgia 30322
WELL NO: MW-1 SAMPLE ID: MW-1 DATE: i l
350 |1l
PURGING DATA /
WELL WELL SCREEN INTERVAL DEPTH: STATIC DEPTH PURGE PUMP TYPE OR BAILER:
DIAMETER 2 TO WATER e~ -3()/
(inches): 22 feetto 42 feat (feet): =X QED Sample Pro (1.7") Bladder Pump
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTALWELL DEPTH - STATIC DEPTH TOWATER) X WELL CAPACITY .9,)( e — b‘j l{l /N
— —
1 WELL VOLUME = ( 4280 feet — } =y 9"3 feet) X 0.65 liters/ffoot  ~ I u) v Z liters &\, 3 [

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOLUME =

(TOTAL LENGTH OF TUBING X TUBING CAPACI

TY) + FLOW THROUGH CELL _ VOTUME

iy = 18 Pouh

1 EQUIPMENT VOLUME = ( S feet X D.ODlitersffoot) + O, AD liters  ~ 2.5 liers

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING - TOTAL VOLUME

DEPTH IN WELL (feet): 53\ DEPTH IN WELL (feet): INITIATED AT: '5,2!7\ ENDED AT: 1639 PURGED (liters): / v 7 5
e ]

WATER QUALITY INSTRUMENT(S): B RAN SERIAL NO(S):

—Mnﬂ Standards Used: AuloCAL. (4.00 SU, 4.49 mS/om, 0.0 NTU) _Zobel (228 mV ORP Solution) o Previously Caiibrated
Precalibration Readings: ; °C SuU my mS/cm NTU mg/L
Calibrated Readings: °C SuU mV mS/cm NTU mg/L
FIELD DATA TABLE
TOTAL OXYGEN

sifhe | e | RS | ol | WE | W | R | e | Tonml | RS | "R
At 1] 05| o5 10,16 | [57D1|27,0|.2 JZ 01 [0.28 |4 ()
U Te2q (0,761 125 (0.5 [ 1591 [ 2] (p[G.Oz] 4% [ [0,1® [0.P [(.43
il 1163 10.15 | 2.0 |05 [ 1595]21.21[6.89 [104 [0.20 | O3] | (.02
A 1532 1075 2795 118 547 210258 | 383 10-20 | 0.2€ | 595
A 1PH4 0,75 | % 50 | 15 | Bdb][21.02]5.78] 8.4 16,21 | 0,33 S.90
X (1141075 4. 25 0.5 | 16a7] Lo 6771 o3 M g2l £.27 |5 &
{1 1554 [0-75 ] 5.00 |05 [ 1297200577 Y3 [O. 21| 1.3 | 5-19
1 18591075 5. 78105 [sa1l sl 577 L lo.2)] ® [5.49
U [ 1041075 | (.50 0\\5 16472085 576 8351 [ 0.2l | O 597
I T 16A | 0.75] 7.25 ] 045 169 2.0l 5.2¢6] §2 5| 0.1 |0.61 | 595
Wi | 4iv | 0,75 %o o5 | (5 95|20t S577] €2,U | O20 @) 5498
i 1190759 §.725] 015] 15.9%|2.06| 576 | 3.5 | ©O-2 . 2% | 5%
0 Ticed| 075 .62 | o8 | 1547|217 677 8406 | O.20| 0.7 | 5 79
O (1624 075 0.25 | 0.5 | 1597 2145 | S.7L 5.6 | oy | O-16 | 5 U
59— | ¢34 |o.25 it.co | o, | 15 1[0 |52 | 295 | O 1Y 9
393 | 439|024 (W75 | 045 | 1S H| 37| 5.7( US| 0.12 5.4/
D CONTINUED ON REVERSE SIDE

¥%”=0.01; %" =0.022;

%" =0.04;

WELL CAPACITY (L Per Ft): 0.75” = 0.10; 1" =0.20; 1.25” = 0.30; 2" =0.65; 3" = 1.45; 4” = 2.50; 5" =23.90; 6" =5.80; 8"
TUBING CAPACITY (L Per Ft): 1/16” =0.001; 0.17” = 0.005;

%" =0.06; %”=0.09;

=9.75; 10” = 15.40; 12" =21.80

%" =012,

17 =0.16

NOTES:

CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)
Optional: '

Required: .
Turbidity: <10 NTU, or stable (£5%)
pH: +0.18U
Specific Conductance: + 5%

Dissolve:

d Oxygen:

Oxygen Reduction Potential:

Page 1 of 2

+20 milliVolts

0.2 mg/L or 10% of saturation (whichever is greater)
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FIELD DATA TABLE (continued)

TOTAL OXYGEN
G YOELME VOLUME PURGE | DEPTHTO TEMP, PH REDUCTION COND. TURBIDITY | D'SSOLVED
SETTING | TME PURGED | VOLUME RATE WATER ol (standard | SEICTON | OO, e OXYGEN
/ PSI (liters) (iters) (L/min) (feet) units) (mv) {mg/L)
CHEMICAL PARAMETER STABILIZATION GRITERIA (THREE CONSEGUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED

Required:
Turbidity:
pH: +0.1SU
Specific Conductance: + 5%

<10 NTU, or stable (+5%)

Optional:
Dissolved Oxygen: 0.2 mg/L or 10% of saturation (whichever is greater)
Oxygen Reduction Potential:  +20 milliVolts

SAMPLING DATA

SAMPLED BY (PAINT) / AFFILIATION: SAMPLER(S),SIGNATURES: DATE SAMPLED: SAMPLING L)

Z o \'cr¢. /AECOM . 3[Bo [ 70 | NmaTEDAT: | b O
PUMP OR TUBING SAMPLE PUMP TUBING MATERJAL CODE: | SAMPLING £ o
DEPTH IN WELL (feet): = A FLOW RATE (L per minute): ¢ ( ﬁé ENDEDAT: [ @ 4 S

S pran
. FIELD-FILTERED: Y (N FILTER SIZE: m ] .
FIELD DECONTAMINATION: @ N Filtration Equipment Type: DUPLICATE: Y e@
SAMPLE CONTAINER SPECGIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE
MATERIAL ANALYSIS AND/OR EQUIPMENT
ID # CONTAINERS VOLUME O PRESERVATIVE USED et e

MW-1 2 40 mL CG HCI 8260 (select list) Bladder Pump

REMARKS:

MATERIAL CODES: AG = Amber Glass;

CG = Clear Glass;

PE = Paolyethylene; PP = Polypropylene; 8 = Silicon; T=Teflon;  © = Other (Spacify)

SAMPLING / PURGING

EQUIPMENT CODES:

APP = After Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer;  ESP = Electric Submersible Pump;

PP = Peristaltic Pump;
SM = Straw Method (Tubing Gravity Drain);

VT = Vacuum Trap;

O = Other (Specify)

Page 2 of 2




LOW IMPACT GROUNDWATER SAMPLING LOG

SITE ” SITE
NAME: (Wa A) Dc/cbu[««/ LOCATION: -
WELL NO: 'ﬁfﬁ’-—%— M] - SAMPLEID: /A ~ ﬂ_f"/ DATE: 5/3& //(
&¥

PURGING DATA 4
WELL . WELL SCREEN INTERVAL DEPTH: STATIC DEPTH PURGE PUMP TYPE OR BAILER:
DIAMETER * ) TOWATER —
{inches): 9 2 la\ feet to 2 feet (feet): g'? Y\b @

1 WELL VOLUME = (

HYAB tot- 2399

feet) X LO,,&g

liters/foot  ~

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

liters

[2.3125

EQUIPMENT VOLUME P!

URGE: 1 EQUIPMENT VOLUME =

(TOTAL LENGTH OF TUBING X TUBING CAPACITY) + FLOW THROUGH CELL VOLUME

h

1 EQUIPMENT VOLUME = ( 45 feet X 005 litersiioot) + s ~ .5 lters

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME =1
DEPTH IN WELL (feet): 2 2 DEPTH INWELL (feet): <) NmaTED aT: | 2 29 | EnpED AT: /ﬂg PURGED (iters): Aot
WATER QUALITY INSTRUMENT(S): S Trol | SERIAL NO(S):

Calibration Standards Used:

AutoCAL. (4.00 SU, 4.49 mS/cm, 0.0 NTU)

Zobel (228 mV ORP Solution)

g Previously Calibrated

Precalibration Readings: °C SuU mV mS/cm NTU mg/L
Calibrated Readings: °C SuU my mS/cm NTU mg/L
FIELD DATA TABLE
TOTAL OXYGEN

M | we | PUnaD e | AT | TR | e | SRR | RS | R | RS
Wi /%) 1237 | O% 05 0.2 |adag | 222 | 5oz JUC-7 | 4,0 =
lollip| 17| 2.0 | 25 o2 20.3 5,3 D.loy 4S¥
ed°[ 76T .o | 3.5 |p.z |15 282 |6%) |40 J0 [ d(F [H-32
wilso] (267 Q-G H 5 | o2 | M1 (2046553 (1ol 3 | odo [Hag | H3Y
1o1/3 1302 | .o | 6.5 | 0.2 | 24 1d|70-9% 630 t1- O O jp [ H- 03] (. I
w13 | 307 w0 | .6 |o.2 [ 24 (420848 5.30] nod [ p1o | 277 | 34
wotfzoli2i2] YO [ 7. 5o 22115052 5. 30 jjo.y |00 | [.HO | (20
(Digo| 1307 ] LD 9.5 -2 2415 | wef}| 5.29 | 109 .7 | 0.1 .03 | 8.7%
ltrzo| 1322 L0 | 4.5 0.2 | H 5| 20651529 109.9| ol | V.13 {-34
ol i30| 7272] L.O 0.5 0.2~ | 4. i5 | 10.94| 5 -2%| 109.9]| &.i0 .50 | ¢.i7
Ci 301332 | Lo .5 0.z | 24.15 |20.(d 5 29| yo3.9| ©i0 | a FT7 | H-91
w30 1337 | 1o | 125 | o t|[2015 [20u9| 529 ot 0] 6de | Q.8G T Y449
O CONTINUED ON REVERSE SIDE

TUBING CAPACITY (LP

er Ft): 1/16” =0.001; 0.17” =0.005;

%" =0.01;

%" =0.022;

WELL CAPACITY (L Per Ft): 0.75” = 0.10; 1” = 0.20; 1.25” = 0.30; 2” =0.65; 3” = 1.45; 4” =2.50; 5" = 3.90; 6" =5.60; 8" =9.75; 10” = 15.40; 12” =
%" =0.06; %~ =0.09;

%"=0.04;

21.80
%" =0.12; 1"=0.16

NOTES:

VO - 03 Yurbbls e ool v Flov @l

CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)

Required:
Turbidity:
pH:
Specific Conductance:

<10 NTU, or stable (+5%)
+0.1 85U
+5%

Optional:

Dissolved Oxygen:
Oxygen Reduction Potential:

0.2 mg/L or 10% of saturation (whichever is greater)
+20 milliVolts




FIELD DATA TABLE (continued)

TOTAL OXYGEN
PUMP VOLOME VOLUME PURGE | DEPTHTO TEMP. pH REDUCTION COND. TurBIDITY | DISSOLVED
SETTING | TIME PURGED | poRams RATE WATER o0 standarg | REXIETON | ] OXYGEN
/ PS| (liters) (liters) {L/min) (feet) units) (mV) (mg/L)
EVICAL PARAMETER STABILIZATION GRITERIA [THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED

Required: Optional:
Turbidity: <10 NTU, or stable (x5%) Dissolved Oxygen: 0.2 mg/L or 10% of saturation (whichever is greater)
pH: +0.1SU Oxygen Reduction Potential: ~ +20 milliVolts
Specific Conductance: +5%
SAMPLING DATA
: . TE SAMPLED:
SAMPLED BY (PRINT) / AFFILIATION; SAMPLER(S) Smrum DA3 ’ag / / SAMPLNG . ‘/t /
i : :
E, L Gevd /AECOM J}\‘ {, | NITIATEDAT: /5 .
PUMP OR TUBING SAMPLE PUMP TUBING MATERIAL CODE: SAMPLING .
DEPTH IN WELL (fest): \73 FLOW RATE (L per minute): O, / S ENDEDAT: /F - ef c
i FIELD-FILTERED: Y N FILTER SIZE: um .
FIELD DECONTAMINATION: Y N Filtration Equipment Type: DUPLICATE: Y N
" SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
AMPLE
MATERIAL ANALYSIS AND/OR EQUIPMENT
D # CONTAINERS VOLUME CODE PRESERVATIVE USED METHOD CODE

md-2 | 2| L | ChG L | gxeo | FY
REMARKS:
MATERIAL CODES: AG = Amber Glass;  CG = Clear Glass: PE = Palysthylene; PP = Polypropylene; S = Silicon; T=Tellon, O = Other (Specily)

SAMPLING / PURGING

APP = After Peristaltic Pump;
EQUIPMENT CODES:

RFPP = Reverse Flow Peristaltic Pump;

B = Bailer;

ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain);

PP = Peristaltic Pump;
VT = Vacuum Trap;

O = Other (Specify)
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LOW IMPACT GROUNDWATER SAMPLING LOG

SITE Emory University SITE 1784 North Decatur Road
NAME: North Decatur Road Building LOCATION: Atlanta, Georgia 30322 A
WELL NO: MW-4 SAMPLE ID: MW-4 DATE: 6 / 3/ / j [
PURGING DATA i
WELL WELL SCREEN INTERVAL DEPTH: STATIC DEPTH PURGE PUMP TYPE OR BAILER:
DIAMETER 2 TO WATERS 77 ¢
{inches): feet to feet (feet): / ) QED Sample Pro (1.7") Bladder Pump
WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH ~ STATIC DEPTH TOWATER) X WELL CAPACITY P
{WELLVOLUME = (4688  feet—- 31.70°7) feet) X 0.65 ttersfioot ~ I, 5 lers &y v A &

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOLUME = (TOTAL LENGTH OF TUBING X TUBING CAPACITY) + FLOW THROUGH CELL VOLUME

/
1 EQUIPMENT VOLUME = ( §@  fest X O, O itersffoot) + © &> iters ~ 5 liters
INITIAL PUMP OR TUBING ;Z FINAL PUMP OR TUBING PURGING e PURGING ~qg-/ | TOTALVOLUME o e
DEPTH IN WELL (fest): DEPTH IN WELL (feet): INITIATED AT: 70 ENDED AT: 9 PURGED (liters): © ~
ap— i
WATER QUALITY INSTRUMENT(S): SenecTirol| SERIAL NO(S):

Calibration Standards Used: AutoCAL. (4.00 SU, 4.49 mS/em, 0.0 NTU)  Zobel (228 mV ORP Solution) o Previously Calibrated
Precalibration Readings: Loyl ¢ | H.od su | 2z ) mv W (o mSlom 9.95 N1 &5/ mglL
Calibrated Readings: °C sSuU mV H 50 mS/cm 0. OO NTU mg/L
FIELD DATA TABLE
TO YGEN

e | me | RS | o | R | VER | e | e e | o |t | SR
103/25]| G [ 2 5 | ©.6 |oslb |21.9% |(498]5.93 | (524 prlq 0.30 |79
iz ¥l | 6.75 | t.25 lo.i5 |3/.93 [191€]|5.72][ [03.3(a.29¢ [|.0% | 7 28
ic3res| G416 075 | 200 [oe15 [2194 [1413|% 70| 97.5 |0.327 |2./3 7.2¢€
wirzs| 9ri 075 | 2.756 lo,is 3195 | 1443 6.70 | 95.0 |©.%33% |1 0¥ | 7.0l
(0% 92¢ [ 076 | 360 .15 [Z1.99 1917|570 | 94.2 |0-334| 046 | b9}
wir%| 931 |07 | 425 lo.i5 394 | 1912|563 |93 . H [©.B5 [©.27 | L
103725 93¢ | 975 | g.oe 0,15 (3.9 [19.(2[9.69 | 130 [0 %14 |©025 | C95
(o3 Ut | 0.725 | 5.75 |15 [31.94 |1%.20|5:69 |92.6 |0.3%4 | ©. 1 | 87
jo3rz6|ue, | o075 | €50 |0-15 |3(.93 | 15245 69 | 324 | 0334 | ©-0F | &)
o35 Q51 | 0-75 | 7.25 |o.16 [21.93 [19.57] 569 92.% | 0335 | O-2| | L.73
1031251956 | -75 | %00 o045 (393 [1§.54|5, 70| 92.0 | 0-F33| 605 | 6-727

O CONTINUED ON REVERSE SIDE

WELL CAPACITY (L Per Ft): 0.75” =0.10; 1" = 0.20; 1.25” = 0.30; 2" =0.65; 3" = 1.45; 4” =2.50; 5” = 3.90; 6" =5.60; 8" =9.75; 10" = 15.40; 12" =21.80
TUBING CAPACITY (L Per Ft): 1/16” =0.001; 0.17"=0.005; % *=0.01; %" =0.022; %" =0.04; %”=0.06; %" =0.09; %”=0.12; 1" =0.16

NOTES:

Required:
Turbidity:
pH:
Specific Conductance:

<10 NTU, or stable (+5%)

+0.1 SU
+ 5%

Optional:

Dissolved Oxygen:

Oxygen Reduction Potential:

CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)

+20 milliVolts

0.2 mg/L or 10% of saturation (whichever is greater)



FIELD DATA TABLE (continued)

TOTAL

OXYGEN

PUMP . VOLUME | 6 v PURGE | DEPTHTO | qgyp, PH REDUCTION |  COND. TuRBiDITY | DISSOLVED
SETTING |  TIME PURGED | pomans RATE WATER o) standard | RERETEN | dlom) o OXYGEN
/ PSI (liters) (iters) {L/min}) (feet) units) (mv) (mg/L)

CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)

Regquired: Optional:
Turbidity: <10 NTU, or stable (+5%) Dissolved Oxygen: 0.2 mg/L or 10% of saturation (whichever is greater)
pH: +0.18U Oxygen Reduction Potential: ~ +20 milliVolts
Specific Conductance: +5%
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURES: DATE SAMPLED:
g - « SAMPLING /0
Charlcs warsar/AECOM Pt S/3 (¢ INITIATED AT: [ © OO
PUMP OR TUBING N SAMPLE PUMP TUBING MATERIAL CODE: SAMPLING N
DEPTH IN WELL (feet): 3 G FLOW RATE (L per minute): 0' , = ENDED AT: ( . 02
& FIELD-FILTERED: Y (N_‘ ) FILTERSIZE: um ] T
FIELD DECONTAMINATION: @) N Filtration Equipment Type: DUPLICATE: Y N
e SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
MATERIAL ANALYSIS AND/OR EQUIPMENT
ID # CONTAINERS VOLUME CODE PRESERVATIVE USED METHOD CODE
Mw-4 2 40 mL CG HCI 8260 (select list) Bladder Pump
REMARKS:
MATERIAL CODES: AG = Amber Glass; CG = Clear Glass; PE = Polyethyiene; PP = Polypropylene; S = Silicon; T=Teflon; 0O = Other (Specify)

SAMPLING / PURGING
EQUIPMENT CODES:

APP = After Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer;

ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain);

PP = Peristaitic Pump;
VT = Vacuum Trap;

BP = Bladder Pump

O = Other (Specify)
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LOW IMPACT GROUNDWATER SAMPLING LOG

SITE Emory University SITE 1784 North Decatur Road

NAME: North Decatur Road Building LOCATION: Atlanta, Georgia 30322

WELL NO: RW-1 SAMPLE ID: RW-1 DATE: % / 3 / / / 6
PURGING DATA

WELL WELL SCREEN INTERVAL DEPTH: STATIC DEPTH PURGE PUMP TYPE OR BAILER:

DIAMETER 4 TO WATER 39

(inches): feet to feet (feat): 3 h QED Sample Pro (1.7") Bladder Pump

59.72

3i 30

feet —

feet) X

2.50 liters/foot

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY
1 WELL VOLUME = {(

)|

3;(*’2/3 3 &
5% 385§

liters

EQUIPMENT VOLUME PURGE:

1 EQUIPMENT VOLUME = (TOTAL LENGTH OF TUBING X TUBING CAPACITY) + FLOW THROUGH CELL VOLUME

g

1 EQUIPMENT VOLUME = { feet X 0.0 litersioot) + (1, &5 liers -~ O . (g lters

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING ‘ PURGING ,, TOTALVOLUME 4

DEPTH IN WELL (feet): H 1 DEPTH IN WELL (feet): INITIATED AT: I7Ob ENDED AT: 15§f PURGED (liters): /;)§
Saa Teol

WATER QUALITY INSTRUMENT(S): = L SERIAL NO(S):

Calibration Standards Used: AutoCAL. (4.00 SU, 4.49 mS/cm, 0.0 NTU)  Zobel (228 mV ORP Solution) o Previously Calibrated
Precalibration Readings: °C SuU mV mS/cm NTU mg/L
Calibrated Readings: °C SuU mv mS/ecm NTU mg/L
FIELD DATA TABLE
TOTAL OXYGEN

e | e | Al | SRS | T | R | RE | el | SRR | G3m | W “onE
Wie| ze2| 0 0.7 | p,2|3)3> [15.3 [S. %] joef [0.040 | G£-9 | dibm
198 ]30] 1367 | | .o | p2 kgl | 5. 58, | % [oddo ?jﬂ—-— 4.5%
wif40|327| 5 Co=| 025 [31.6¢ | )4.9Y| 5%) | 720 [©04q90 [ 3% . § [ U 4y
(/30 [1373L | | 2¢ | o2 [dexw |97 56¢] 75 [6M | 529 | Hhup
w330 1337 | | .6 |02 369 (1451|5569 A0 @ |2L-7 [H5
iv¥/30 [ 1M [ 9.4 |oz [21.68 [ien]l 58] 07 [©4d | 295 [143
0¥/10 | (31T { (0.6 ot 270 7% 59€] 70.{ | 01 | 2883 [ H.4p
d3o| 1951 | | itG | 0.2 2170 [1g73| 596 70°H| ©.14 [25.4 | H.38
103/30] 1357 | 1 2.6 | ©2| 3170 [15.6Y] 5.9¢| 7. 0| 001 | 25,2 | Y. 3L
OV 3 Ot 3o |2 LY

O | CONTINUED ON REVERSE SIDE

WELL CAPACITY (L Per Ft). 0.75”
TUBING CAPACITY (L Per Ft): 1/16” =0.001; 0.17" =0.005; % " =0.01; %" =0.022; %"

0.10; 17 =0.20; 1.25”

0.30; 2”

0.65; 3" =1.45; 4" =2.50; 5" = 3.90; 6" =5.60; 8” =9.75; 10"
0.04; %"=006; %”=009; %"=012; 1"=0.16

15.40; 12”7 =21.80

NOTES:

CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)

Required:

Specific Co

Turbidity:
pH:
nductance:

+0.1 SU
+ 5%

<10 NTU, or stable (+5%)

Optional:

Dissolved Oxygen:

Oxygen Reduction Potential:

0.2 mg/l or 10% of saturation (whichever is greater)

+20 milliVolts



FIELD DATA TABLE (continued)

TOTAL OXYGEN
L , VOLUME | yo1 ume PURGE | DEPTHTO | ppyp pH REDUCTION |  COND. TurBiDiTy | DISSOLVED
SETTING TIME PURGED PURGED RATE WATER ©c) (standard POTENTIAL (mS/cm) (NTUs) OXYGEN
{ PSI (liters) 5 (L/min) {feet) units) {mg/L)
(liters) (mV)
CHE L PARAMETE ABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO W. HAS STABILIZED
Required: Optional:
Turbidity: <10 NTU, or stable (x5%) Dissolved Oxygen: 0.2 mg/L or 10% of saturation (whichever is greater)
pH: +0.15U Oxygen Reduction Potential:  +20 milliVolts
Specific Conductance: +5%
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURES: DATE SAMPLED: SAMPLING ]
[ als . /AECOM lp— E—my—m 3/%]//¢ INITIATED AT: 144},

PUMP OR TUBING
DEPTH IN WELL (feet):

"=

SAMPLE PUMP
FLOW RATE (L per minute):

0.

TUBING MATEE!AL CODE:

SAMPLING
ENDED AT:

_'r«LOB'

. FIELD-FILTERED: Y FILTER SIZE: pum i .
FIELD DECONTAMINATION: @ N Filtration Equipment Type: DUPLICATE: @ N
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE
MATERIAL ANALYSIS AND/OR EQUIPMENT
ID # CONTAINERS VOLUME CODE PRESERVATIVE USED METHOD CODE
RwW-1 2 40 mL CG HCI 8260 (select list) Bladder Pump
-l | A |do-L | CG He) Rpo-selech| P
REMARKS:
MATERIAL CODES: AG = Amber Glass;  CG = Clear Glass; _ PE = Polyethylene; PP = Polypropylene; S = Silicon; T=Teflon; O = Other (Specily)

SAMPLING / PURGING
EQUIPMENT CODES:

APP = After Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer;

ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain);

PP = Peristaitic Pump;
VT = Vacuum Trap;

O = Other (Specily)
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LOW IMPACT GROUNDWATER SAMPLING LOG

SITE Emory University SITE 1784 North Decatur Road

NAME: North Decatur Road Building LOCATION: Atlanta, Georgia 30322

WELL NO: RW-2 SAMPLE ID:  RW-2 DATE: 3/3//i¢
PURGING DATA

WELL WELL SCREEN INTERVAL DEPTH: « STATIC DEPTH PURGE PUMP TYPE OR BAILER:

DIAMETER 4 . ) TO WATER . »/

(inches); 7’ O feet to é 0 feet (feet): 3 7 7 QED Sample Pro (1.7") Bladder Pump

(TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

3‘( "")% —
liters &y — 3410 L

WELL VOLUME PURGE: 1 WELL VOLUME =

1 WELL VOLUME = { 58.48 feet - 33 U 7“‘? feet)y X 2.50 liters/foot  ~ (_9 ?

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOLUME = (TOTAL LENGTH OF TUBING X TUBING CAPACITY) + FLOW THROUGH CELL VOLUME

1 EQUIPMENT VOLUME = ( (1S fest X .00 ltersfoot) + O+ 25 liters ~ . g liters

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING : PURGING ;. m « | TOTAL VOLUME

DEPTH IN WELL (feet): ks DEPTH IN WELL (feet): INITIATED AT:, 7 3‘( ENDED AT: | B27 | PURGED (iiters): S’ 1O
| O

WATER QUALITY INSTRUMENT(S): 5 1o W SERIAL NO(S):

AutoCAL. (4.00 SU, 4.49 mS/cm, 0.0 NTU)  Zobel (228 mV ORP Solution) o Previously Calibrated

— Calibration Standards Used:

Precalibration Readings: °C SuU my mS/cm NTU mg/L
Calibrated Readings: °C SuU mv mS/cm NTU mg/L
FIELD DATA TABLE
TOTAL
¥ | 1737 |O.6 | O. 6 ,,/5 2375 |26(2| 5,41 |1t9.2 | 0.7 /8,77 | 7.0%
wiw|i7dL (o7 | 429038 5 | 3369 19.15| 5.5 | 97.90| 0.HO | T ¥4 | €4y
wiio 1747 |0.75 |4=902J9 .S | 3397 [ 1999 S5i| Q1o | ouwo [ p2-| CF
firte |i75L 1679 | 2.45 | .5 3M.06 | 19975 51| .90 O4o | 247 625
3/70 17197 |07 3.6 |.i9 M2 19971551 | w030 O.40 | 2.7 ¢ /3
(o5/3v0 180T (075 |H.35 |©a5 |34y 14 | 1436 |95.5) .20| © 30 [ Z-74 C.l
wildo |07 |07 |50 Ol | 3. |4 i4.9)|65]| ¥190] 0-30 |%.05 | 6.05
wiie| Wit o079 |5.56 | o5 |2H12119.9%[ 5% | 3198 | 0. 3¢ | 2.4/ | €09
103/20014i7 |0.75 |b.c0 | 08 | 3492y |ig97 | %551 | §9.¢2| ©. T | 3.0l 9>
w30 1422-|0. 751735 045 |32 |18.91 | 561 | 2906|032 | (.98 | 595
irzp | 19527 | 9.75 |4.i0 05 74,24 1844 55| 4940 -3¢0 | >.19 5%
O CONTINUED ON REVERSE SIDE

WELL CAPACITY (L Per Ft): 0.75” = 0.10; 1” =0.20; 1.25" = 0.30; 2" =0.65; 3" = 1.45; 4” =2.50; 5” = 3.90; 6” =5.60; 8” = 9.75; 10” = 15.40; 12" =21.80
TUBING CAPACITY (L Per Ft): 1/16” =0.001; 0.17”=0.005; % " =0.01; %" =0.022; %2"=0.04; %" =0.06; %" =0.09; %" =0.12; 1" =0.16

NOTES:

CHEMICAL PARAMETER STABILIZATION CRITERIA {THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STARBILIZED)

Required:

Turbidity:
pH:
Specific Conductance:

<10

NTU, or stable (+5%)

+0.1 SU
+ 5%

Optional:
Dissolved Oxygen:

Oxygen Reduction Potential:

0.2 mg/L or 10% of saturation (whichever is greater)

+20 milliVolts



FIELD DATA TABLE (continued)

TOTAL OXYGEN
PUMP VOLUME VOLUME PURGE | DEPTHTO TEMP. PH REDUCTION COND. TurBIDITY | DISSOLVED
SETTING |  TIME PURGED |  pORGED RATE WATER o0, (standard | RETEEEN | e e OXYGEN
/PSI (fiters) i (L/min) (feet) units) (mg/L)
(liters) (mv)
CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED

Required: Optional:
Turbidity: <10 NTU, or stable (5%) Dissolved Oxygen: 0.2 mg/L or 10% of saturation {(whichever is greater)
pH: +0.18U Oxygen Reduction Potential:  +20 miliiVolts
Specific Conductance: +5%
SAMPLING DATA
) 5 DATE SAMPLED:
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURES: : SAMPLING lgzg
Charles ropson— /AECOM = 3 /3/¢7( INITIATED AT:
PUMP OR TUBING HS/ SAMPLE PUMP o TUBING MATERIAL CODE: | SAMPLING [ 520
DEPTH IN WELL (feet): FLOW RATE (L per minute): - [ 6 > ENDED AT:
e FIELD-FILTERED: Y (N FILTER SIZE: pm _
FIELD DECONTAMINATION: y N Filtration Equipment Type: DUPLICATE: Y (N )
N SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
MATERIAL ANALYSIS AND/OR EQUIPMENT
ID # CONTAINERS VOLUME CODE PRESERVATIVE USED METHOD CODE
RW-2 2 40 mL CG HCI 8260 (select list) Bladder Pump
REMARKS:
MATERIAL CODES: AG = Amber Glass;  CG = Clear Glass; PE = Polyathylene; PP = Polypropylane; S = Silicon; T=Tellon; O = Other (Specify)

SAMPLING / PURGING
EQUIPMENT CODES:

APP = After Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer;

ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain);

PP = Peristaitic Pump;
VT = Vacuum Trap;

0 = Other (Specily)
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LOW IMPACT GROUNDWATER SAMPLING LOG

SITE Emory University SITE 1784 North Decatur Road

NAME: Morth Decatur Road Building LOCATION: Atlanta, Georgia 30322 ¢ i

WELL NO: RwW-3 SAMPLE ID: RwW-3 DATE: 3 /3 ’ }/(_j
PURGING DATA v

WELL WELL SCREEN INTERVAL DEPTH: STATIC DEPTH PURGE PUMP TYPE OR BAILER:

DIAMETER 4 ; TO WATER <

(inches): 22 teestto 5.4 feet toat) 27:7¢ A | QED Sample Pro (1.7") Biadder Pump

1 WELL VOLUME = (

A7, ¥

52.35 feet —

feet) X

2.50

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER) X WELL CAPACITY

1413

liters/ffoot =~

Be ™ 184 <«
liters Sl “=Z9¢ S7LL

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOLUME = (TOTAL LENGTH OF TUBING X TUBING CAPACITY) + FLOW THROUGH CELL VOLUME

1 EQUIPMENT VOLUME = ( (& feet X §),d¢5 litersifoot) + 0.25 lters ~ ©O. .0 liters

INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING , TOTAL VOLUME PN

DEPTH IN WELL (feet): jé, DEPTH IN WELL (feet): INITIATED AT: 1(750 ENDED AT: t 201. PURGED (liters): l é, 70
e ]

WATER QUALITY INSTRUMENT(S): Srvecticol\ SERIAL NO(S):

o Previously Calibrated

SR C:iio-otion Standards Used: _ AutoCAL. (4.00 SU, 4.49 mS/cm, 0.0 NTU) _ Zobel (228 mV ORP Solution)
Precalibration Readings: °C sSuU mvV mS/cm NTU mg/l

Calibrated Readings: °C SuU mV mS/cm NTU mg/L

FIELD DATA TABLE
TOTAL YGEN

e | me | WS | pie | HE | TS| R | i e | o | e | SR
103725 | 1058 | O6p | ©-6O | J-10 | 2785 |2062[C70 [320 | ©32Z | eg0 | |.OF
ioirgo 11054 | 115 | 1.75 | 023 | 29.19 [ 1999 [€:68 | joz | ©3) | 19.2 | L.e3
oftiolijos | 115 | 290 |o27 [28.35 [|9.00[( €3 | €3¢ | 0.3/ 2.5 | 075
Wi los | .15 |4.05 |23 2946 [19.02]66% | 530 | ©30 [14.( .43
i3/40 |ill3 1115 5,20 |c.23 |29.57 (1900|668 | H. 70| 0.20 [17.3 | |.2¥
lo/3o|11d |1y [6.35 |@23 [29.€2 1906 |¢.69 | .90 | ©-30 13O ) .08
oHp 123 115 |7.59 |o-27 [28.65 [19.i0|¢ €9 | H.70 (¢ 7O 0.9 | 1.0%
730 28 115 |9.66 |0.2F |28.70[19.44 [¢.6% | 7.9°0 |©-70|K.62 | O-90
s i133 146 9,90 |0.27]24.72]19-32(66% |5,30 |0-V O V(7 O, 80
i6¥30 [19% |1.I5_ |10.95 | 023 [29-75 [R.ub|LE€F |Y.t0| 0 FO Y. 20 | O €%
10730 1143 liie i lo |23 2876 [19-76|¢€% | Hyo 0.3 | .00 O.€l
lo7/30 |04 |15 13,25 (023 (29,77 1954 (¢ i | 950 |6-5) |%-£7 &63
170 1155 115 |IM.Ho |023 |15 77 [IG4C[€.6% | 1.30 | 031 |7.7¢ | &47
103/30 N 6% 115 15,55 |0.23 |23.79 |1942|C6) | o400 [6-32 | 5¢2 | 64D
i 11103 145 iC.70 |@.23 [23.79 [19.u3|6€? | v 70| 031 | 09 O3

O CONTINUED ON REVERSE SIDE

WELL CAPACITY (L Per Ft): 0.75" = 0.10; 17 = 0.20; 1.25” = 0.30; 2" =0.65; 3" =1.45; 4" =2.50; 57 =3.90; 6” =5.60; 8” =9.75; 10" = 15.40; 12” =21.80
TUBING CAPACITY (L Per Ft): 1/16” = 0.001 ; 0,177 =0.005; % ”=0.01; %”=0.022; %" =0.04; %" =0.06; %”=0.09; %" =0.12; 1" =0.16

NOTES:

Required:

Specific Conductance:

Turbidity: <10 NTU, or stable (+5%)
pH: +0.15U
+ 5%

Optional:
Dissolved Oxygen:

Oxygen Reduction Potential:

CHEMIGAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS § TABILIZED)

0.2 mg/L or 10% of saturation (whichever is greater)

+20 milliVolts



FIELD DATA TABLE (continued)

TOTAL OXYGEN

L 3 VOLUME | yorLumE PURGE [ DEPTHTO | reyp iy REDUCTION |  COND. TumBiDITY | DISSOLVED
SETTING TIME PURGED PURGED RATE WATER €C) (standard | ATENTIAL (mS/cm) (NTUs) OXYGEN

/PSI (liters) ’ (L/min) (foet) units) (mgiL)

(liters) {mV}
CHEMICAL PABAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)
Required: Optional:
Turbidity: <10 NTU, or stable (£5%) Dissolved Oxygen: 0.2 mg/L or 10% of saturation (whichever is greater)
pH: +0.18U Oxygen Reduction Potential: ~ +20 milliVolts
Specific Conductance: +5%
SAMPLING DATA
SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURES: ) DATE SAMPLED: ] SAMPLING )
ofles wliE YAECOM “Z g/]///_[ INITIATED AT: ’2-0[
PUMP OR TUBING N SAMPLE PUMP ; TUBING MATERIAL CODE: SAMPLING
DEPTH IN WELL (feet): %’é FLOW RATE (L per minute): 0! i b P E ENDED AT: [2 OS’
i FIELD-FILTERED: Y N FILTER SIZE: pm X
FIELD DECONTAMINATION: N Filtration Equipment Type: @) DUPLICATE: Y o
SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
SAMPLE
MATERIAL ANALYSIS AND/OR EQUIPMENT
D # CONTAINERS VOLUME CODE PRESERVATIVE USED METHOD CODE
RW-3 2 40 mL CG HCI 8260 (select list) Bladder Pump

REMARKS:

MATERIAL CODES: AG = Amber Glass;

CG = Clear Glass;

PE = Polyethylene;

PP = Polypropylene;

S = Silicon;

T = Teflon;

0 = Other (Specify)

SAMPLING / PURGING

APP = After Peristaltic Pump;

B = Bailer;

EQUIPMENT CODES:

RFPP = Reverse Flow Peristaitic Fump;

ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain);

PP = Peristaltic Pump;
VT = Vacuum Trap;

0 = Other (Specily)
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LOW IMPACT GROUNDWATER SAMPLING LOG

SITE Emory University | SITE 1784 North Decatur Road

NAME: North Decatur Road Building LOCATION: Atlanta, Georgia 30322 i 1

WELL NO: RW-4 SAMPLE ID: RwW-4 DATE: a /3 f } ’ S}

PURGING DATA )

WELL WELL SCREEN INTERVAL DEPTH: 7 STATIC DEPTH PURGE PUMP TYPE OR BAILER:

DIAMETER 4 — ' TO WATER

(inches): ’ > feet to 5 feet (feet): 30 -99 QED Sample Pro (1.7") Bladder Pump

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTALWELL DEPTH — STATIC DEPTHTO WATER) X WELL CAPACITY 3¢_ - /)C, [
-y §

{WELLVOLUME = ( 4772  feet- 3O.GA foot) X 250 ltershoot ~ AR lters 54 . D/ £

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOLUME = (TOTAL LENGTH OF TUBING X TUBING CAPACITY) + FLOW THROUGH CELL VOLUME
1 EQUIPMENT VOLUME = ( S5  feet X .905 ltersfioot) + & 25 liers - D. B lters

[INITIAL PUMP OR TUBING FINAL PUMP OR TUBING PURGING PURGING TOTAL VOLUME f
DEPTH IN WELL (feet): Jﬁ DEPTH IN WELL (feet): INITIATED AT: J 4‘3& ENDED AT: | 5 PURGED (liters): / l. é
WATER QUALITY INSTRUMENT(S): ﬁ' m '/ SERIAL NO(S):
R C-ioraton Standards Used:  AUOCAL. (400 SU, 4.49 mS/em, 0.0 NTU) _Zobel (228 mV ORP Solution) o Previously Calibrated
Precalibration Readings: °C SuU mv mS/cm NTU mg/L
Calibrated Readings: °C SuU mV mS/ecm NTU mg/L
FIELD DATA TABLE
TOTAL OXYGEN
PUMP VOLUME VOLUME PURGE DEPTHTO TEMP. pH REDUCTION COND. TURBIDITY DISSOLVED
SETTING TIME PURGED PURGED RATE WATER ©0) (standard POTENTIAL (ms/cm) (NTUs) OXYGEN
/ PSI (liters) (liters) (L/min) (feet) units) (mV) (mg/L)

[03/3p] 143 | O.6 v.( 0.2 | 3leoo (1575 [5.6% [le¥. 6| OJ2 | 10.3F ¢3¢

i 193 | | 1.6 | 0% | 3.053 | 14.66/563 | %3 | &1 ]| 2,25|5.%8/
loy3o| 1144 | | 2.6 o] 320 [ 1470|603 | 3| ol | V. | 5§75
io¥so[ t41Y | | 3.6 o315 | 1747|563 | 7.5 | o= | J.97 | 5.6€
(o3 %o 1M5H | | H.( oL |32l | 1966 5.62] 75.7| 6.12] 1. %2 | 572
iojstel4ng ~| | 66 |0 %25 [1€72|562]759 | 6.12]| ©0-31 544

0906 15064 | 1 8L |02 |71 3% 1979963 75% |w12| 09 | 560
o3/ 70V 909 | | 7.6 |02 3,32 |19.71 |5 63757 | ©l2 | LHo | 5.¢]
o3/ 20| 1 914U { %L lo.23.27 (1874 563| 75.7 | ©IZ OHy | 859
o3oll5r | | | .6 [ev|239 (1554 5¢3[ 955 | 62 O.F | §59
(e 3924 | | G C oz |2 % |$%6| 642 | 77.% [ o041 | 6.5%] 5.54
103770 | 192% | ) il 6 |0.2 [3)39 [[53.79[56%]| 26( [©.i2]| ©.5H| 5.5%

O CONTINUED ON REVERSE SIDE

WELL CAPACITY (L Per Ft): 0.75” = 0.10; 1” = 0.20; 1.25” = 0.30; 2" = 0.65; 8" = 1.45; 4" =2.50; 5" =3.90; 6” =5.60; 8” =9.75; 10” = 15.40;, 12" =21.80
TUBING CAPACITY (L Per Ft): 1/16” =0.001; 0.17"=0.005; % " =0.01; %"=0022; %"= 0.04; %" =0.06; %" =009; %"=0.12; 1" =0.16

NOTES: \WG L~ Borrery BIeg o Wb 4O Chompe. (Bwos Seviet- O MpPo0

CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)
Required: Optional:
Turbidity: <10 NTU, or stable (£5%) Dissolved Oxygen: 0.2 mg/L or 10% of saturation (whichever is greater)
pH: +0.18U Oxygen Reduction Potential:  +20 milliVolts
Specific Conductance: +5%




FIELD DATA TABLE (continued)

TOTAL OXYGEN
RONE WOLBME VOLUME PURGE | DEPTHTO TEMP. PH REDUCTION COND. TuRBIDITY | DISSOLVED
SETTING |  TIME PURGED | poRans RATE WATER o0 (standard | REUETON | B0, e OXYGEN
/ PSI (liters) (liters) (L/min) (feet) units) (mv) (mg/L)

CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CON

SECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)

Required: ) Optional:
Turbidity: <10 NTU, or stable (+5%) Dissolved Oxygen: 0.2 mg/L or 10% of saturation (whichever is greater)
pH: +0.15U Oxygen Reduction Potential: ~ +20 milliVolts
Specific Conductance: +5%
SAMPLING DATA
. DATE SAMPLED:

SAMPLED BY (PRINT) / AFFILIATION: SAMPLER(S) SIGNATURES: ) SAMPLING ,53 3

Chories l/\/nﬁoﬂ‘AECOM L /31 /¢ INITIATED AT:
PUMP OR TUBING SAMPLE PUMP y I TUBING MATERIAL CODE: SAMPLING (5 {
DEPTH IN WELL (feet): 59 FLOW RATE (L per minute): -~ ’ ENDED AT: -

. FIELD-FILTERED: Y j FILTER SIZE: pum . .

FIELD DECONTAMINATION: (_D Filtration Equipment Type: @ DUPLICATE: Y @

= SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING

MATERIAL ANALYSIS AND/OR EQUIPMENT
D # CONTAINERS VOLUME CODE PRESERVATIVE USED METHOD CODE
RW-4 2 40 mL CG HCI 8260 (select list) Bladder Pump

REMARKS:
MATERIAL CODES: AG = Amber Glass;  CG = Clear Glass; PE = Polyethylene; PP = Polypropylene; S = Silicon; T=Teflon; O = Other (Specily)

SAMPLING / PURGING
EQUIPMENT CODES:

APP = After Peristaltic Pump;
RFPP = Reverse Flow Peristaitic Pump;

B = Bailer;

ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain);

PP = Peristaltic Pump;
VT = Vacuum Trap;

O = Other (Specify)
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LOW IMPACT GROUNDWATER SAMPLING LOG

SITE Emory University SITE 1784 North Decatur Road

NAME: North Decatur Road Building LOCATION: Atlanta, Georgia 30322

WELLNO:  RW-5 SAMPLEID:  RW-5 oate: 373/ //(
PURGING DATA

WELL WELL SCREEN INTERVAL DEPTH: STATIC DEPTH PURGE PUMP TYPE OR BAILER:

DIAMETER 2 N ; TO WATER 3

(inches): 3@ feet to (ﬂ a feet (feet): 3[’,5(./’ QED Sample Pro (1.7") Bladder Pump

1 WELL VOLUME = (

58.35

WELL VOLUME PURGE: 1 WELL VOLUME = (TOTAL WELL DEPTH - STATIC DEPTH TO WATER)

feot-__ 3 .S

feet) X

0.65 liters/foot ~

j 7.4

X WELL CAPACITY

T 52 +~
liters &4 = X7 L

EQUIPMENT VOLUME PURGE: 1 EQUIPMENT VOLUME = (TOTAL LENGTH OF TUBING X TUBING CAPACITY) + FLOW THROUGH CELL VOLUME

1 EQUIPMENT VOLUME = ( @@ feet X . ltersfioot) + D. PS5 liters - 0.6 iers
INITIAL PUMP OR TUBING FINAL PUMP OR TUBING . ; PURGING PURGING TOTAL VOLUME -
’ -
DEPTH IN WELL (feet): ‘ﬁg DEPTH IN WELL (feet): 1< INITIATED AT: / L 02 | enpeD AT: / 70/ PURGED (liters): A Vs
WATER QUALITY INSTRUMENT(S): SERIAL NO(S):

Calibration Standards Used: AutoCAL. (4.00 SU, 4.48 mS/em, 0.0 NTU)  Zobel (228 mV ORP Solution) o_Previously Calibrated
Precalibration Readings: °C SuU my mS/cm NTU mg/L
Calibrated Readings: °C SuU mV mS/cm NTU mg/L

FIELD DATA TABLE
TOTAL OXYGEN

o | me | RS | MRS | e | MR | R | el | GRS | TR onveEn
00| 11l | 0.4 | 0.\ |385% | 3153|1371 [575 [ 732 [pzo|iHe | o/
joitio| 1616 | 0-75 | 1.35 |05 | 3.69 [18.53]|5.73 | (170|620 | 743 | (33
V0 it |o79 | 20 |00 |31.56 (1544|572 |57 éo |©-20 | Y. 7Y | L.I&
Wi 620 674 | 2.55 015 |BLY|)§6A|ST2] 6D.LD| 0 | 3.57 | 59
el |Jedl |0.75 | 3.0 | 0.15( 32154 |i€.%2| 571|570 020 |45 | 5 3%
1030|1630 |©.75 | H.35 | ©.i5 | 3164 | 1955 |72 5] H |[620 |2.68 | 5.7
Wi [1THI (077 |5, 10 |©15 31,54 |j9.61 |5.72 | Hlo.70 0.20 | .48 | §.94
/el 1edt |0.75 15 %5 | 045 | 3.5 [19-57 |57 [Hl7o [ © 2o | (.65 |5.49
031010651 |0.74 |L Lo [0.15 |21.64 |(9.32|5.71 |[HOBY 0. 20| LI5 | 54T
103/ 30| 16% lo0.75 |7.35 [o15 [3169 [19.i5|5 72 |H3.70| 02 L.O5) | 53¢
[o¥ g0 ligoi 1075 | % (0 0.15 |31.54 |i994 |5.72 [38.79 |&-20| | o) | 7.37
El CONTINUED ON REVERSE SIDE

WELL CAPACITY (L Per Ft): 0.75” = 0.10; 1" = 0.20; 1.25" = 0.30; 2” =0.65; 3" = 1.45; 4" =2.60; 5” = 3.90; 6" =5.60; 8" =9.75, 10" = 15.40; 12” =21.80
TUBING CAPACITY (L Per Ft): 1/16” = 0.001 ; 0.17” = 0.005; % ”=0.01; %" =0.022; %2 " =0.04; %" =0.06; %" =0.09; %”=0.12; 1”7=0.16

NOTES:

Required:
Turbidity:
pH:
Specific Conductance:

<10 NTU, or stabie (+5%)

+0.18U
+5%

Optional:

Dissoilved Oxygen:

Oxygen Reduction Potential:

CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)

0.2 mg/L or 10% of saturation (whichever is greater)
+20 milliVolts




FIELD DATA TABLE (continued)

TOTAL OXYGEN
ALY VOLUME | voLUME PURGE | DEFTHIO | TEMP. PN 4 | REDUCTION | cOND. TursiDiTY | PSPOLVED
A PURGED i ©°c) (standar POTENTIAL (mS/em) (NTUS)
/ PSI (liters) g (L/min) (feet) units) (mgiL)
(liters) (mV)
CHEMICAL PARAMETER STABILIZATION CRITERIA (THREE CONSECUTIVE READINGS AFTER DEPTH TO WATER HAS STABILIZED)
Required: Optional:
Turbidity: <10 NTU, or stable (z56%) Dissolved Oxygen: 0.2 mg/L or 10% of saturation (whichever is greater)
pH: +0.18U Oxygen Reduction Potential:  +20 milliVolts
Specific Conductance: + 5%
SAMPLING DATA
SAMPLED BY (PRINT)/ AFFILIATION: SAMPLER(S) SIGNATURES: DATE SAMPLED: SAMPLING & ]
Q\Q\"}Pﬁ wq N /AECOM &“"'\ ... %/3 // / C INITIATED AT: ‘70’
PUMP OR TUBING { SAMPLE PUMP TUBING,MATERIAL CODE: SAMPLING
DEPTH IN WELL (feet): M FLOW RATE (L per minute): O P l (o] ?j_; ENDED AT: 1703
X FIELD-FILTERED: Y FILTER SIZE: um .
FIELD DECONTAMINATION: @ N Filtration Equipment Type: DUPLICATE: Y Cl'p
Al SAMPLE CONTAINER SPECIFICATION SAMPLE PRESERVATION INTENDED SAMPLING
AMPL
MATERIAL ANALYSIS AND/OR EQUIPMENT
D %.‘CONTAINEFIS VOLUME CODE PRESERVATIVE USED METHOD CODE
RW-5 2 40 mL CG HCI 8260 (select list) Bladder Pump

REMARKS:

MATERIAL CODES: AG = Amber Glass;

CG = Clear Glass;

PE = Polyethylene;

PP = Polypropylene;

S = Silicon, T = Tellon;

O = Other (Specily)

SAMPLING / PURGING
EQUIPMENT CODES:

APP = After Peristaltic Pump;
RFPP = Reverse Flow Peristaltic Pump;

B = Bailer;

ESP = Electric Submersible Pump;
SM = Straw Method (Tubing Gravity Drain);

PP = Peristaltic Pump;
VT = Vacuum Trap;

O = Other (Specify)
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APPENDIX B

2016 Groundwater Analytical Data
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@ | ANALYTICAL ENVIRONMENTAL SERVICES, INC.

AES

April 08, 2016

Brent Jacobs

URS
400 Northpark Town Center
Atlanta GA 30328

TEL: (678) 808-8915
FAX: (678) 808-8400

RE: Emory N. Decatur

Dear Brent Jacobs: Order No: 1604001

Analytical Environmental Services, Inc. received 10 samples on 4/1/2016 7:30:00 AM
for the analyses presented in following report.

No problems were encountered during the analyses. Additionally, all results for the associated
Quality Control samples were within EPA and/or AES established limits. Any discrepancies
associated with the analyses contained herein will be noted and submitted in the form of a
project Case Narrative.

AES’s accreditations are as follows:

-NELAC/Florida State Laboratory ID E87582 for analysis of Non-Potable Water, Solid &
Chemical Materials, and Drinking Water Microbiology, effective 07/01/15-06/30/16.
-NELAC/Louisiana Agency Interest No. 100818 for or analysis of Non-Potable Water and Solid
& Chemical Materials, effective 07/01/15-06/30/16.

-NELAC/Texas Certificate No. T104704509-16-6 for or analysis of Non-Potable Water and
Solid & Chemical Materials, effective 03/01/16-02/28/17.

-AIHA-LAP, LLC Laboratory ID: 100671 for Industrial Hygiene samples (Organics,
Inorganics), Environmental Lead (Paint, Soil, Dust Wipes, Air), and Environmental
Microbiology (Fungal) Direct Examination, effective until 09/01/17.

EO churaf _

Ioana Pacurar

Project Manager

ial Drive » Atlanta, Georgia 30340 » Tel: 770.457.8177 » Fax: 770.457.8188 » Toll Free: 800.972.4889
Page 1 of 16

www.aesatlanta.com



ANALYTICAL ENVIRONMENTAL SERVICES, INC CHAIN OF CUSTODY R A

Work Order:
: 3080 Presidential Drive, Aflanta GA 30340-3704 AT
AES  TEL. (770) 457-8177 / TOLL-FREE (800) 9724889 / FAX: (770) 457-8188 Date: /BN pge | o |
COMPANY - ADDRESS: 1
- . A o d : ANALYSIS REQUESTED
A’E’CO L go b‘i fts;;"ﬁ EQL ne Visit our website
Lt 100
: : STt w3 www.aesatlanta.com
Aot a4 Bozog T —
I v to check on the status of .
677~ %B" 3300 G225~ BOF ~ }’4/0@ 3 Your results, place bottle| &
SA&LED v, SIGNATURE: orders, ete, g
ATy (i'cvwcg 6 Lo i 3
/fe M \;ﬂ) g
SAMPLED 2 - =
4 SAMPLE 1D g ¥ B PRESERVATION (See codes) =
2 g 23 REMARKS
DATE TIME ] o =28
f - T 3/30m| 1344 | X G X =
5 M) 7730/ | o | X v 1 z
5 M-t} 379014 | oo X Ow | A -
‘ Rw-2% Jnvinlitol | ¢ e [ x =
5 Rw-~] 334G | 1Het | % | XK 2
s K= 33061533 | < G | ¥ 2
7 Riv-5 UG | 17 O e &’ Pl =
5 R~ 2 3/3/16 x Go | X o
g Pue ~ ) B3/ | et oW X rZ
I
1
12
13
14 _
JRELINQUISHED BY . DATE/TIME |RECEIVED BY ._DATE/TIME PROJECT INFORMATION RECEIPT
b // I ;.7/ "ot |PROJECT NAME o
f e ; g " . Total # of Containers
W / ¢ & 790 - %fﬂfﬂ/yﬂ?///ﬂ/ ot [ Bwworey AN, Doctd Bilde "
2: Z PROJECT #: . Tumargund Time Request
_ SITE ADDRESS: }°7 & ‘—/ A Plesdan [0 ﬁ\ Standard 5 Business Days
3 3 A 4"4’\/\.-&‘1 Ch @, o 2 Business Day Rush
‘ SEND REPORT TO'f r b, Tere ot £ A 8eoem~, cont O Next Business Day Rush
SPECIAL INSTRUCTIONS/COMMENTS: - SHIPMENT METHOD INVOICE TO: O sume Day Rush (auth req.)
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Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS
Project: Emory N. Decatur Case Narrative

Lab ID: 1604001

Sample Receiving Nonconformance:

A Trip Blank was provided but not listed on the Chain of Custody. Trip blank analyzed at no cost to the client.
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Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: MW-2
Project Name: Emory N. Decatur Collection Date: 3/30/2016 1:44:00 PM
Lab ID: 1604001-001 Matrix: Groundwater
Analyses Result Repf)rt.lng Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 10:45 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 10:45 NP
Tetrachloroethene BRL 5.0 ug/L 222291 1 04/07/2016 10:45 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 10:45 NP
Trichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 10:45 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 10:45 NP
Surr: 4-Bromofluorobenzene 75.2 70.7-125 %REC 222291 1 04/07/2016 10:45 NP
Surr: Dibromofluoromethane 113 82.2-120 %REC 222291 1 04/07/2016 10:45 NP
Surr: Toluene-d8 99.8 81.8-120 %REC 222291 1 04/07/2016 10:45 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: MW-1
Project Name: Emory N. Decatur Collection Date: 3/30/2016 4:40:00 PM
Lab ID: 1604001-002 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:12 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:12 NP
Tetrachloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:12 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:12 NP
Trichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:12 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 11:12 NP
Surr: 4-Bromofluorobenzene 76.8 70.7-125 %REC 222291 1 04/07/2016 11:12 NP
Surr: Dibromofluoromethane 116 82.2-120 %REC 222291 1 04/07/2016 11:12 NP
Surr: Toluene-d8 94.1 81.8-120 %REC 222291 1 04/07/2016 11:12 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
Page 5 of 16
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: MW-4
Project Name: Emory N. Decatur Collection Date: 3/31/2016 10:00:00 AM
Lab ID: 1604001-003 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:39 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:39 NP
Tetrachloroethene 29 5.0 ug/L 222291 1 04/07/2016 11:39 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:39 NP
Trichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 11:39 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 11:39 NP
Surr: 4-Bromofluorobenzene 73.5 70.7-125 %REC 222291 1 04/07/2016 11:39 NP
Surr: Dibromofluoromethane 112 82.2-120 %REC 222291 1 04/07/2016 11:39 NP
Surr: Toluene-d8 90.7 81.8-120 %REC 222291 1 04/07/2016 11:39 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: RW-3
Project Name: Emory N. Decatur Collection Date: 3/31/2016 12:06:00 PM
Lab ID: 1604001-004 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 14:21 NP
cis-1,2-Dichloroethene 20 5.0 ug/L 222291 1 04/07/2016 14:21 NP
Tetrachloroethene 36 5.0 ug/L 222291 1 04/07/2016 14:21 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 14:21 NP
Trichloroethene 8.9 5.0 ug/L 222291 1 04/07/2016 14:21 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 14:21 NP
Surr: 4-Bromofluorobenzene 77.1 70.7-125 %REC 222291 1 04/07/2016 14:21 NP
Surr: Dibromofluoromethane 106 82.2-120 %REC 222291 1 04/07/2016 14:21 NP
Surr: Toluene-d8 88.2 81.8-120 %REC 222291 1 04/07/2016 14:21 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: RW-1
Project Name: Emory N. Decatur Collection Date: 3/31/2016 2:01:00 PM
Lab ID: 1604001-005 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 14:48 NP
cis-1,2-Dichloroethene 5.5 5.0 ug/L 222291 1 04/07/2016 14:48 NP
Tetrachloroethene 140 5.0 ug/L 222291 1 04/07/2016 14:48 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 14:48 NP
Trichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 14:48 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 14:48 NP
Surr: 4-Bromofluorobenzene 74.7 70.7-125 %REC 222291 1 04/07/2016 14:48 NP
Surr: Dibromofluoromethane 110 82.2-120 %REC 222291 1 04/07/2016 14:48 NP
Surr: Toluene-d8 89.1 81.8-120 %REC 222291 1 04/07/2016 14:48 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: RW-4
Project Name: Emory N. Decatur Collection Date: 3/31/2016 3:33:00 PM
Lab ID: 1604001-006 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 03:39 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 03:39 NP
Tetrachloroethene 200 50 ug/L 222291 10 04/07/2016 15:41 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 03:39 NP
Trichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 03:39 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 03:39 NP
Surr: 4-Bromofluorobenzene 76.5 70.7-125 %REC 222291 1 04/07/2016 03:39 NP
Surr: 4-Bromofluorobenzene 76.7 70.7-125 %REC 222291 10 04/07/2016 15:41 NP
Surr: Dibromofluoromethane 109 82.2-120 %REC 222291 10 04/07/2016 15:41 NP
Surr: Dibromofluoromethane 114 82.2-120 %REC 222291 1 04/07/2016 03:39 NP
Surr: Toluene-d8 91.5 81.8-120 %REC 222291 10 04/07/2016 15:41 NP
Surr: Toluene-d8 922 81.8-120 %REC 222291 1 04/07/2016 03:39 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: RW-5
Project Name: Emory N. Decatur Collection Date: 3/31/2016 5:01:00 PM
Lab ID: 1604001-007 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 04:06 NP
cis-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 04:06 NP
Tetrachloroethene 180 5.0 ug/L 222291 1 04/07/2016 04:06 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 04:06 NP
Trichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 04:06 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 04:06 NP
Surr: 4-Bromofluorobenzene 71 70.7-125 %REC 222291 1 04/07/2016 04:06 NP
Surr: Dibromofluoromethane 116 82.2-120 %REC 222291 1 04/07/2016 04:06 NP
Surr: Toluene-d8 91.7 81.8-120 %REC 222291 1 04/07/2016 04:06 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: RW-2
Project Name: Emory N. Decatur Collection Date: 3/31/2016
Lab ID: 1604001-008 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 04:32 NP
cis-1,2-Dichloroethene 42 5.0 ug/L 222291 1 04/07/2016 04:32 NP
Tetrachloroethene 920 50 ug/L 222291 10 04/07/2016 16:08 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 04:32 NP
Trichloroethene 12 5.0 ug/L 222291 1 04/07/2016 04:32 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 04:32 NP
Surr: 4-Bromofluorobenzene 75.5 70.7-125 %REC 222291 10 04/07/2016 16:08 NP
Surr: 4-Bromofluorobenzene 76.2 70.7-125 %REC 222291 1 04/07/2016 04:32 NP
Surr: Dibromofluoromethane 112 82.2-120 %REC 222291 1 04/07/2016 04:32 NP
Surr: Dibromofluoromethane 115 82.2-120 %REC 222291 10 04/07/2016 16:08 NP
Surr: Toluene-d8 90.2 81.8-120 %REC 222291 1 04/07/2016 04:32 NP
Surr: Toluene-d8 96 81.8-120 %REC 222291 10 04/07/2016 16:08 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: DUP-1
Project Name: Emory N. Decatur Collection Date: 3/31/2016
Lab ID: 1604001-009 Matrix: Groundwater
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 15:14 NP
cis-1,2-Dichloroethene 6.0 5.0 ug/L 222291 1 04/07/2016 15:14 NP
Tetrachloroethene 130 5.0 ug/L 222291 1 04/07/2016 15:14 NP
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 15:14 NP
Trichloroethene BRL 5.0 ug/L 222291 1 04/07/2016 15:14 NP
Vinyl chloride BRL 2.0 ug/L 222291 1 04/07/2016 15:14 NP
Surr: 4-Bromofluorobenzene 74.9 70.7-125 %REC 222291 1 04/07/2016 15:14 NP
Surr: Dibromofluoromethane 115 82.2-120 %REC 222291 1 04/07/2016 15:14 NP
Surr: Toluene-d8 90.7 81.8-120 %REC 222291 1 04/07/2016 15:14 NP
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS Client Sample ID: TRIP BLANK
Project Name: Emory N. Decatur Collection Date: 4/1/2016
Lab ID: 1604001-010 Matrix: Aqueous
Analyses Result Repf)rt.mg Qual  Units BatchID Dilution Date Analyzed Analyst
Limit Factor
TCL VOLATILE ORGANICS SW8260B (SW5030B)
1,1-Dichloroethene BRL 5.0 ug/L 222291 1 04/06/2016 23:25 CH
cis-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/06/2016 23:25 CH
Tetrachloroethene BRL 5.0 ug/L 222291 1 04/06/2016 23:25 CH
trans-1,2-Dichloroethene BRL 5.0 ug/L 222291 1 04/06/2016 23:25 CH
Trichloroethene BRL 5.0 ug/L 222291 1 04/06/2016 23:25 CH
Vinyl chloride BRL 2.0 ug/L 222291 1 04/06/2016 23:25 CH
Surr: 4-Bromofluorobenzene 73.2 70.7-125 %REC 222291 1 04/06/2016 23:25 CH
Surr: Dibromofluoromethane 99.9 82.2-120 %REC 222291 1 04/06/2016 23:25 CH
Surr: Toluene-d8 87.5 81.8-120 %REC 222291 1 04/06/2016 23:25 CH
Qualifiers: * Value exceeds maximum contaminant level E  Estimated (value above quantitation range)
BRL Below reporting limit S Spike Recovery outside limits due to matrix
H  Holding times for preparation or analysis exceeded Narr  See case narrative
N Analyte not NELAC certified NC  Not confirmed
B Analyte detected in the associated method blank < Less than Result value
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Greater than Result value J Estimated value detected below Reporting Limit



Analytical Environmental Services, Inc.

Sample/Cooler Receipt Checklist

Client /@//{ / % '( f Work Qrder Number G é/% 27/

Checklist completed by%gﬁ/f%/ Mﬂ/ Z
Signature Déte i
_,'W4SMai1 . Other
Yes ‘/ No __ Not Present 4

Carrier name: FedEx __ UPS —. Courier _ Client

Shipping container/cooler in good condition? - _/
Custody seals intact on shipping container/cooler? Yes No __ Not Present ¥
Custody seals intact on sample bottles? Yes No Not Present

Container/Temp Blank temperature in compliance? (G°<6°C)* Yes _‘__/ No

Cooler #1 / f Z Cooler #2 Cooler #3 Cooler #4 Cooler#s Cooler #6

Chain of custody present? Yes / No __

Chain of custody signed when relinquished and received? Yes _‘_/ No __

Chain of custody agrees with sample labels? Yes No __‘/

Samples in proper container/bottle? Yes _/ No __

Sample containers intact? Yes __'_/ No __

Sufficient sample volume for indicated test? Yes _"__/ No

All samples received within holding time? Yes _‘_/ No __

Was TAT marked on the COC? Yes ‘_/ No

Proceed with Standard TAT as per project history? Yes __ No __ Not Applicable _‘_-_/

Water - VOA vials have zero headspace?  No VOA vials submitted _ Yes V& No __

Water - pH acceptable upon receipt? Yes _-/ No __ Not Applicable
3 Adjusted? Checked by

Sample Condition: Good e Other(Explain)

(For diffusive samples or ATHA lead) Is 2 known blank included? Yes No ~"

See Case Narrative for resolution of the Non-Conformance,

* Samples do not hzwclto comply with the given range for certain parameters.
WAes_server\[\Sample ReceiptiMy Documents\COCs and pH Adjustment Sheet\SampleHCooler“_Recipt__Checkljst“Rev1.rtf
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Analytical Environmental Services, Inc

Date: 8-Apr-16
Client: URS ANALYTICAL QC SUMMARY REPORT
Project Name: Emory N. Decatur
Workorder: 1604001 BatchID: 222291
Sample ID: MB-222291 Client ID: Units:  ug/L Prep Date: 04/06/2016 Run No: 314128

SampleType: MBLK TestCode: TCLVOLATILE ORGANICS SW8260B

Analyte Result

BatchID: 222291 Analysis Date: 04/06/2016 Seq No: 6758094

RPT Limit  SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
1,1-Dichloroethene BRL 5.0
cis-1,2-Dichloroethene BRL 5.0
Tetrachloroethene BRL 5.0
trans-1,2-Dichloroethene BRL 5.0
Trichloroethene BRL 5.0
Vinyl chloride BRL 2.0
Surr: 4-Bromofluorobenzene 37.14 0 50.00 74.3 70.7 125
Surr: Dibromofluoromethane 50.47 0 50.00 101 82.2 120
Surr: Toluene-d8 43.73 0 50.00 87.5 81.8 120
Sample ID: LCS-222291 Client ID: Units:  ug/L Prep Date: 04/06/2016 Run No: 314128
SampleType: LCS TestCode: TCL VOLATILE ORGANICS  SW8260B BatchID: 222291 Analysis Date: 04/06/2016 Seq No: 6758093
Analyte Result RPT Limit SPK value  SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
1,1-Dichloroethene 56.84 5.0 50.00 114 65.3 137
Trichloroethene 51.83 5.0 50.00 104 73.1 128
Surr: 4-Bromofluorobenzene 37.39 0 50.00 74.8 70.7 125
Surr: Dibromofluoromethane 49.77 0 50.00 99.5 82.2 120
Surr: Toluene-d8 44.27 50.00 88.5 81.8 120
Sample ID: 1604358-003AMS Client ID: Units:  ug/L Prep Date: 04/06/2016 Run No: 314212
SampleType: MS TestCode: TCLVOLATILE ORGANICS SW8260B BatchID: 222291 Analysis Date: 04/07/2016 Seq No: 6760299
Analyte Result RPT Limit SPK value  SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
1,1-Dichloroethene 60.03 5.0 50.00 120 60 150
Trichloroethene 52.99 5.0 50.00 106 70 136
Surr: 4-Bromofluorobenzene 38.12 50.00 76.2 70.7 125
Surr: Dibromofluoromethane 54.56 0 50.00 109 82.2 120
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix Page 150f 16
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix




Analytical Environmental Services, Inc Date:  8-Apr-16

Client: URS ANALYTICAL QC SUMMARY REPORT
Project Name: Emory N. Decatur
Workorder: 1604001 BatchID: 222291
Sample ID: 1604358-003AMS Client ID: Units:  ug/L Prep Date: 04/06/2016 Run No: 314212
SampleType: MS TestCode: TCLVOLATILE ORGANICS  SW8260B BatchID: 222291 Analysis Date:  04/07/2016 Seq No: 6760299
Analyte Result RPT Limit ~ SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
Surr: Toluene-d8 4791 0 50.00 95.8 81.8 120
Sample ID: 1604358-003AMSD  Client ID: Units:  ug/L Prep Date: 04/06/2016 Run No: 314212
SampleType: MSD TestCode: TCLVOLATILE ORGANICS  SW8260B BatchID: 222291 Analysis Date: 04/07/2016 Seq No: 6760300
Analyte Result RPT Limit  SPK value SPK Ref Val %REC Low Limit High Limit RPD Ref Val %RPD RPD Limit Qual
1,1-Dichloroethene 59.80 5.0 50.00 120 60 150 62.52 4.45 17.7
Trichloroethene 48.98 5.0 50.00 98.0 70 136 52.97 7.83 20
Surr: 4-Bromofluorobenzene 38.67 0 50.00 77.3 70.7 125 38.34 0 0
Surr: Dibromofluoromethane 58.22 0 50.00 116 82.2 120 57.43 0 0
Surr: Toluene-d8 49.69 0 50.00 99.4 81.8 120 46.39 0 0
Qualifiers: > Greater than Result value < Less than Result value B Analyte detected in the associated method blank
BRL  Below reporting limit E  Estimated (value above quantitation range) H  Holding times for preparation or analysis exceeded
J Estimated value detected below Reporting Limit N Analyte not NELAC certified R RPD outside limits due to matrix Page 16 of 16
Rpt Lim Reporting Limit S Spike Recovery outside limits due to matrix



APPENDIX F

2016 Groundwater Modeling Report



Groundwater Model (2016 Update)
Emory University
North Decatur Road/Burlington Road Site
HSI No. 10121

This report summarizes the results of the groundwater model (BIOCHLOR) runs that were recently performed
using the most recent (March 2016) and historic groundwater monitoring results obtained from wells associated
with the North Decatur Road/Burlington Road Remediation System (“Site™) located at Emory University. The
modeling runs were performed as a scientific and cost-effective means to estimate future dissolved-phase

chlorinated solvent concentrations in site groundwater.

MODEL DESCRIPTION
BIOCHLOR v. 2.2 (March 2002) is a fate and transport model that is publicly available at the USEPA Center
for Subsurface Modeling Support (CSMoS). Originally developed for the Air Force Center for Environmental

Excellence (AFCEE) Technology Transfer Division, BIOCHLOR simulates remediation by natural
attenuation of dissolved solvents at chlorinated solvent release sites using three different model types:
0 Solute transport without decay
0 Solute transport with biotransformation modeled as a sequential first-order decay process
0 Solute transport with biotransformation modeled as a sequential first-order decay process
with two different reaction zones (i.e., each zone has a different set of rate coefficient
values)
Based on the Domenico analytical solution, the Microsoft Excel spreadsheet software can simulate 1-D
advection, 3-D dispersion, linear adsorption, and biotransformation of chlorinated solvents by reductive

dechlorination.

As a screening model BIOCHLOR provides insight on how far a dissolved chlorinated solvent plume will
extend, and what groundwater concentrations are likely to be encountered, if no engineered controls or source
area reduction measures are implemented at a contaminant site. This model was deemed appropriate for use at
this site, since it is a screening tool for chlorinated solvents (the groundwater contaminants at the site), no free
product is present, and the groundwater flow field at the site is not complicated. Now that the extraction system
at the site has been removed, there are no pumping wells to impact the direction of flow within the shallow
groundwater flow field and the dissolved contaminants (chlorinated solvents) are limited in extent to the

groundwater within the unconsolidated overburden and a few feet of underlying fractured bedrock.



MODEL INPUTS

Source

One key (source) input parameter required by BIOCHLOR is knowledge of the time of the release (spill, leak,
etc.); as well as, size (or volume and duration) of the release. Unfortunately, at the Emory site, there is no clear
indication of the actual time of the release, the amount, or for that matter, when and where the actual release
occurred. The initial Corrective Action Plan for the Site prepared by Willmer Engineering in 1993 (CAP_1993)
potentially related the measured groundwater impacts by perchloroethylene (aka tetrachloroethylene, or PCE) to
a former dry cleaning establishment that had ceased operations 8-10 years earlier. The CAP_1993 also noted the
presence of a former automotive repair facility located adjacent to the dry cleaning establishment as another
potential source of the PCE contamination, since both facilities would have been expected to have used PCE in

their daily routine operations (i.e., cleaning parts and/or cleaning clothes).

The locations of the former garage and cleaners are provided on Figure 1 (attached). For modeling purposes,
the source area for the original PCE release was estimated to be 20 feet wide at the surface (the approximate
width of the former cleaners), was assumed to be located in the immediate vicinity of the former recovery well
RW-3 (for subsequent distance measurements), and initially it was presumed that the release (model start date)
occurred on/or about 1983. Previous calibration runs of the model, using groundwater data obtained in 2014,
indicated that the start date for the time of the release was on, or about, 1988. Calibration runs using the most-
recent (2016) sampling results suggest a 1991 release date. Therefore, based upon both the previous and recent
model results, the release is now thought to have generally occurred sometime late in the 1980’s or early in the
1990’s; about the time of the property purchase (1989) by Emory University. Based upon a cross-section that
has been developed for the site (see Figure 7, PCE in Groundwater in Cross Section A-A’, 2014/2015/2016) in
the accompanying Voluntary Remediation Program (2016) Annual Progress Report and the typical measured
depth to the static water table at the site, the (maximum) saturated thickness (unconsolidated overburden plus

fractured rock upper-surface) of the PCE source area for model input is estimated to be 40 feet.

Hydrogeologic Data

In order to calculate advection, dispersion, adsorption, and biotransformation parameters required for the model,
BIOCHLOR also requires that the hydrogeologic parameters (hydraulic conductivity, gradient, and effective
porosity) for the spill site be entered as model input. The hydraulic conductivity used in the model was a value
(4.0E-04 centimeters per second) provided in the CAP_1993, which was originally determined (calculated
average) based upon the results of a number of falling head and recharge permeability tests conducted at the Site
in 1993. This value is also quite typical for Piedmont soils. The effective porosity of the sediments in the
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subsurface was input as 15 percent; a value that was also provided earlier in the original 1993 Corrective Action
Plan. The BIOCHLOR User’s Manual (January 2000) indicates that soils similar to the Piedmont soils at the
Site (sandy silts and silty sands) typically exhibit effective porosities ranging from 1 to 30 percent, although
experience with Piedmont soils indicates effective porosities more in the range of 15 to 25 percent. The
hydraulic gradient used in the model (0.041 foot per foot, or 4.1 percent) was calculated from the water level
measurements and contours developed from the most recent groundwater sampling event conducted in March
2016 (Figure 2, attached). The gradient selected follows a path parallel to the direction of groundwater flow in
the central portion of the site beginning at the upgradient monitoring well MW-2 (groundwater elevation 940.47
feet) and terminates at downgradient monitoring well MW-4 (groundwater elevation 922.58 feet); a change in
elevation of 17.89 feet over a measured distance of approximately 435 feet. This calculated gradient under non-
pumping conditions compares favorably with the estimated (overall) gradient provided in the 1993 CAP (4
percent) before any of the remedial activities took place at the site; indicating relatively little change in the
original recharge/discharge relationships. Now that remedial groundwater extraction at the site has ceased, the
similarity in gradients suggests that there has been little change in the many factors (rainfall, infiltration
characteristics, topographic position, soil porosity, etc.) that could affect the position of the water table during
the past 25-year period. As a result, today’s calculated groundwater seepage velocity should mimic the
groundwater seepage velocity in the past. With an estimated hydraulic conductivity of 4.0E-04 cm/sec, an
effective porosity of 0.15, and gradient of 0.041, the calculated seepage velocity for the site is 113.1 feet per
year, or about 0.31 feet per day; comparable to previous modeling estimates.

Dispersivity

The dispersion characteristics of the plume were calculated by the model based upon an initial estimate of the
current (2016) plume length (1000 feet) using the results from the most-recent (March) sampling event. Based
upon the March 2016 sampling results, it was assumed that the groundwater PCE concentrations would be at the
current drinking water standard (maximum contaminant level, or MCL) of 5 micrograms per liter (ug/L) at a
distance no greater than 1000 feet downgradient of the original source area (assumed to be in the immediate
vicinity of RW-3). The longitudinal dispersivity for the plume was then calculated (24.905 feet) using the
plume-length estimate formula developed by Xu and Eckstein (1995) within BIOCHLOR (Option 3). The
transverse and vertical dispersivities were set to the default values that are programmed in BIOCHLOR (0.1 and

1.0E-99, respectively).

Retardation Factor
Dissolved PCE in site groundwater can be reduced by adsorption to the subsurface soils. The ratio of the
groundwater seepage velocity to the rate of PCE (or any contaminant) movement in groundwater is the

retardation factor (R). The retardation factor for PCE and its breakdown products in site groundwater was
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calculated by BIOCHLOR using an estimate of the aquifer’s soil bulk density (rho) and fraction of the soil
matrix comprised of natural organic carbon (f,) in soil derived from uncontaminated areas. Because no
laboratory analysis was available, the rho value selected, 1.7 kilograms per liter, is the suggested default value in
BIOCHLOR. The f, value selected for calculation of the retardation factor (0.001, or 0.1%) is also the default
value in BIOCHLOR. The 0.1% f,. value used in the model is considered conservative. As the fraction of
organic carbon increases, the calculated retardation value also increases (drastically); resulting in much
shortened (“fat”) groundwater plumes. With a rho of 1.7 kg/L and an estimated f, of 0.001, BIOCHLOR
calculated a common retardation factor of 2.47 for the dissolved chlorinated solvent constituents in site

groundwater.

Biotransformation Data

First order decay kinetics are assumed to be present at that site based on the change in PCE contaminant
concentrations over time and, more recently, with the monitored presence of PCE daughter products (TCE and
1,2-DCE). The first-order decay rate (A, or lambda) represents the degradation of the contaminant as it moves
through the aquifer with time (transport decay). Lambda is equal to 0.693 divided by the half-life of the
contaminant in groundwater. Usually, this parameter influences the downgradient change in contaminant
concentrations more than any other input parameter in BIOCHLOR. Initially, the A values were selected from
the mean of the typical ranges of values presented in BIOCHLOR manual for PCE and its daughter products.

1 with a

For the first order transformation of PCE to TCE the typical A values range from 0.07 to 1.20 year -
mean of 0.635 year . Similar to previous modeling runs for this site that have been submitted to the GAEPD
in the past, the mean A input value for the PCE transformation was changed (slightly) to 1.15 year * during the
calibration process; near the high end of A values but still within the range of typical values. All of the other
mean A values selected for the transformation of the PCE daughter products (e.g., TCE to cisl,2-DCE, etc.)
were kept constant (no change) during the subsequent modeling process and can be seen on the model input

attached.

Contaminant Concentrations

With respect to the chlorinated solvent of concern (PCE) and its breakdown products by biotransformation
[Trichloroethylene (TCE), Dichloroethylene (DCE), and Vinyl Chloride (VC)], there is no historic information
in our files regarding the groundwater conditions at the time of the initial spill (prior to calibration, assumed to
have occurred in 1983 and now thought to be sometime Late 1980’s or Early 1990°s). For modeling purposes it
was assumed that the groundwater PCE concentration at the time of the release would have been equivalent to
the maximum solubility of PCE in groundwater. According to information provided in the BIOCHLOR manual,
the aqueous phase solubility of PCE in groundwater at 20 degrees Centigrade is 150 milligrams per liter (mg/L).

This value was input as the source groundwater concentration used in all subsequent calculations by the model
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for the movement of the dissolved PCE plume. The source concentrations for the PCE daughter products were

estimated based upon the historic monitoring well sampling results during the model calibration procedures.

The 1993 CAP included laboratory results for groundwater samples obtained at monitoring well locations
GWC-1 and GWC-2, both located approximately 85 feet downgradient of the assumed source location (RW-3),
with reported groundwater PCE concentrations of 2,480 micrograms per liter (ug/L) and 16,530 ug/L,
respectively. Significantly, GWC-1 was screened at the top of rock; whereas, GWC-2 was screened at the water
table. As described in previous correspondence with the GA EPD, the 16,530 ug/L (16.53 mg/L) value was used
in the model during the initial attempts at calibration, assuming that the release had occurred on, or about, 1983.
Based upon model runs utilizing the 2014 sampling results, the estimated release date was changed to 1988.

More recently, based upon the 2016 sampling results, the estimated release date was changed to 1991.

Although there is a rather lengthy record of historic sampling results prior to 2016 (see Table 2, Conceptual Site
Model) most of these results cannot be used in in the model, since BIOCHLOR was not intended to predict the
effect of remedial applications. An active remedy (including soil vapor extraction and groundwater extraction
and treatment) occurred almost continuously at the site during the period 1995-2011. By 2012, the groundwater
extraction had declined to the point that the impact of the extraction system on the groundwater flow field was
hardly evident in the shape of the groundwater contours. By 2013, extraction at the site had ceased. Given the
rather lengthy period of declining groundwater extraction at the site and the complete dismantling of the
extraction system in 2014, groundwater conditions at the site are currently presumed to be at equilibrium.

During the most recent sampling event conducted at the site during the period March 30-31, 2016, the
laboratory results at select monitoring wells were as follows:

RW-2 (PCE-920 ug/L, TCE-12 ug/L, cis-1,2-DCE-42 ug/L, VC-BRL); located 25 feet downgradient of source.
RW-5 (PCE-180 ug/L, TCE-BRL, cis-1,2-DCE-BRL, VC-BRL); located 165 feet downgradient of source.
MW-4 (PCE-29 ug/L, TCE-BRL, cis-1,2-CE-BRL, VC-BRL); located 340 feet downgradient of source.

[As previously noted, the source area (for modeling purposes) is presumed to be in the immediate vicinity of

former recovery well RW-3].

MODEL SIMULATIONS

Calibration

Although multiple BIOCHLOR simulations were previously run until the model output matched the measured
groundwater concentrations in the site wells (as described in earlier correspondence to the GA EPD), little effort
(or change) was required to simulate the results of the most-recent sampling event conducted in March 2016

using the same input parameters described in previous correspondence. The recent groundwater concentration
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values were used to refine the model input parameters so that the calibrated model could be used to predict
future contaminant concentrations at the site, assuming that natural attenuation would be the only remedy that
would continue at the site. Very slight changes in earlier estimates of the site hydrogeologic parameters were
sufficient to simulate both recent and historic results with adequate accuracy. The only real change from
previous calibration runs of the model was to change the estimated start date for the model from 1988 to, on or
about, 1991. A compilation of the various input parameters that were used to calibrate BIOCHLOR are
provided on Table 1 (attached).

The predicted model output for 2016, with the input parameters previously described, 25 years after the
assumed date of the release (1991), is provided in the appendix to this report as Plates 1A and 1B (attached).
Plate 1A provides a summation of the input values used in the 2016 model run and Plates 1B, 1C, 1D, and 1E
provide the final numeric and visual model output of the PCE, TCE, cis-1,2-DCE, and VC concentrations,
respectively. As indicated on Plate 1B, the decreasing trend of the 2016 Site field PCE concentrations (March
2016 sampling results) with distance conforms very well to the modeled output PCE concentrations generated
with the predicted first-order biotransformation. The March 2016 sampling results at RW-2 (25-feet
downgradient), RW-5 (about 165-feet downgradient), and MW-4 (340 feet downgradient) also conform
favorably to the model output, indicating biotransformation of the original PCE release. The presence of PCE,
TCE, and cis-1,2-DCE in the March 2016 sampling results obtained from recovery well RW-2 clearly indicates
that biotransformation of PCE in the Site groundwater is occurring. Historically, the PCE daughter products
(TCE, cis-1,2-DCE, VC, etc.) were not present in the samples obtained from the various site monitoring wells.
Their absence in the historic sampling results is thought to be due to the masking effect of the near-constant
remedial actions (soil vapor extraction and groundwater extraction and removal) that were being actively
conducted at the site during the period from 1995 to 2011. A figure presenting the estimated configuration of the
current PCE plume in site groundwater, based upon the March 2016 sampling results and BIOCHLOR output,

is provided as Figure 3.

To recheck the validity of the current model input parameters, the model was run for only 2 years to see if
BIOCHLOR would simulate the PCE concentrations reported present in the site monitoring wells in the 1993
CAP. The predicted model output for 1993, using the identical input parameters that were used previously in the
2016 model, two (2) years after the (assumed) release in 1991, is provided in the appendix as Plates 2A/2B
(attached). As indicated on Plate 2B, the modeled PCE concentrations generated using first-order
biotransformation conforms well to the reported presence of PCE (16,530 ug/L) in 1993 at monitoring well
GWC-2, located about 85 feet downgradient of the source area. No daughter products were reported present in
the 1993 data.
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Based upon the excellent simulation of both the 1993 and 2016 PCE sampling results, the input values appeared
validated and the model was deemed calibrated. The calibrated model was then run in select increments into the
future (2020, 2030, and 2040) to predict the chlorinated solvent concentrations that could be expected
downgradient of the source area; as well as, the anticipated future length of the downgradient chlorinated

solvent plume.

Predicted Concentrations

Because of the sparse current record of PCE daughter products in the groundwater sample results, the model
predictions in this report focus on the future PCE concentrations to be expected in groundwater at the site and do
not include predicted daughter product concentrations. The model predictions for the daughter products can be
easily generated using the same input parameters utilized for the PCE concentration predictions. The current
mandated Primary Drinking Water Standard, or maximum contaminant level (MCL), for the presence of PCE in
drinking water is 5 ug/L (0.005 mg/L). In the model predictions to follow, the point at which the plume center
line PCE concentrations decreased to the MCL was used to distinguish the furthest extent, or end, of the

downgradient plume(s).

The model output illustrating the predicted PCE concentrations in 2020, 29 years after the assumed time of the
release, is provided in the appendix as Plates 3A/3B (attached). Plate 3A provides a summation of the
(previously calibrated) input values used in the 2020 model run and Plate 3B provides the final numeric and
visual model output. The only change to the input parameters (Plate 3A) was in the section for the calculation of
the dispersion coefficients. Based on an initial trial model run, the estimated maximum length of the plume was
decreased to 800 feet, which resulted in the calculation of slightly smaller dispersion coefficients than those
calculated for the 2016 model. No other changes in the initial input parameters were made. As presented on
Plate 3B, the model predicts that the maximum PCE concentration in site groundwater in the source area will be
454 ug/L. PCE concentrations will have declined to 50 ug/L in groundwater about 175-feet further
downgradient of the source area, and will have diminished to the current MCL (5 ug/L) approximately 520-feet
downgradient. A figure presenting the predicted extents of the PCE groundwater plume at the site in 2020 is

provided as Figure 4.

The model output illustrating the predicted PCE concentrations in 2030, 39 years after the assumed time of the
release, is provided in the appendix as Plates 4A/4B (attached). Plate 4A provides a summation of the
(previously calibrated) input values used in the 2030 model run and Plate 4B provides the final humeric and
visual model output. Again, based on an initial trial model run, in this model the estimated maximum length of
the plume was decreased to 500 feet, which again resulted in the calculation of slightly smaller dispersion
coefficients than those calculated for the 2016 model. No other changes in the initial input parameters were

made. As presented on Plate 4B, the model predicts that the maximum PCE concentration in site groundwater in
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the source area will be 61.5 ug/L. PCE concentrations in groundwater will have declined to a concentration of
50 ug/L within 15-feet of the source area, and will have diminished to 5 ug/L (current MCL) about 225-feet
downgradient. A figure presenting the predicted extents of the PCE groundwater plume at the site in 2030 is

provided as Figure 5.

The model output illustrating the predicted PCE concentrations in 2040, 49 years after the assumed time of the
release, is provided in the appendix as Plates 5A/5B (attached). Plate 5A provides a summation of the
(previously calibrated) input values used in the 2040 model run and Plate 5B provides the final numeric and
visual model output. Based on an initial trial model run, the estimated maximum length of the plume was
decreased to 200 feet, which again resulted in the calculation of slightly smaller dispersion coefficients. No
other changes in the initial input parameters were made. As presented on Plate 5B, the model predicts that the
maximum PCE concentration in site groundwater in the source area will be about 8 ug/L, and that PCE
concentrations will have declined to below the MCL within 40-feet (downgradient) of the source area. A figure

presenting the predicted extents of the PCE groundwater plume at the site in 2040 is provided as Figure 6.

The model output illustrating the predicted PCE concentrations in 2043, 52 years after the assumed time of the
release, is provided in the appendix as Plates 6A/6B (attached). Plate 6A provides a summation of the
(previously calibrated) input values used in the 2043 model run and Plate 6B provides the final numeric and
visual model output. In this model run the estimated maximum length of the plume was decreased to 150 feet,
which again resulted in the calculation of slightly smaller dispersion coefficients. No other changes in the initial
input parameters were made. As presented on Plate 6B, the model predicts that PCE in site groundwater due to
the 1991 release should no longer be an issue, with the predicted maximum PCE concentration in groundwater
(4.6 ug/L) slightly less than the current mandated Primary Drinking Water Standard at all locations, even at the
point of the original release in the former source area.

SENSITIVITY ANALYSIS

Methodology

A sensitivity analysis was previously performed using the Emory 2014 sampling data to evaluate the influence
or relative importance of key input variables, particularly those variables where literature values were used for
input in the model. The details of that evaluation were submitted to the GAEPD in a previous submission
(Conceptual Site Model, Updated Groundwater Model, and Vapor Intrusion Evaluation) on December 30, 2014.
The parameters evaluated in the sensitivity analysis included the model input parameters: biotransformation
decay coefficients, the retardation factor, hydraulic conductivity, and the effective porosity. As noted earlier in
this report, the only change to the input parameters that was made in the current (2016) model runs from those

used previously in 2014 was to change the initial time of the release from 1988 to 1991. The most-recent (2016)
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calibrated model was run to see the changes in the predicted concentrations in 2020; again, changing the key

input parameters to see their effect on the predicted downgradient groundwater concentrations.

The 2020 model-year analysis was performed at two distances; 165 feet (the distance downgradient from the
source to RW-5) and 320 feet ( the distance to the furthest downgradient monitoring well MW-4).For each
parameter begin considered, the predicted concentrations at both points of reference were determined for: 1)
baseline conditions (the calibrated model value), 2) a value equal to twice the baseline value, and 3) a value
equal to one-half of the baseline value. The model parameter inputs and outputs for this sensitivity analysis are

provided on Table 2.

Similar to the previous sensitivity analysis, the results of the 2016 sensitivity analysis (again) suggest that (for
the Emory BIOCHLOR maodel) changes in the hydraulic conductivity and porosity (which affect the seepage
velocity) have almost an equal impact on the final predicted downgradient PCE plume concentrations. And, like

before, the most sensitive model input parameter is the 1* order decay coefficient (A).

With respect to the advection terms of the Emory BIOCHLOR model, the sensitivity analysis indicates that if
the hydraulic conductivities of the subsurface materials are less permeable than the values entered into the
current model (i.e., the baseline estimate), the PCE plume would generally reach an acceptable concentration
(MCLs) at the downgradient points of reference later than anticipated. Whereas, if the hydraulic conductivities
of the subsurface materials are more permeable than the baseline estimate, the current PCE plume would reach
an acceptable concentration at the points of reference earlier than currently anticipated. Similarly, if the effective
porosity of the subsurface materials was significantly less than the baseline estimate, the current PCE plume
would take longer to reach an acceptable concentration at the downgradient points of reference; whereas, if the
effective porosity of the subsurface materials was significantly greater than the baseline estimate, the current

PCE plume would reach an acceptable concentration sooner than currently anticipated at the points of reference.

With respect to the calculated retardation factor in the Emory BIOCHLOR model, decreasing the retardation
factor did not have an appreciable difference in the predicted PCE concentrations. However, increasing the
retardation factor did increase the predicted concentrations downgradient of the source area and, therefore, the

time for groundwater concentrations to decrease to mandated (MCL) levels.

As expected, changes in the 1% order decay coefficient (1) had an appreciable effect on the modeled predictions.
Doubling lambda significantly reduced the predicted PCE plume concentrations downgradient at the points of
interest; whereas, reducing lambda (by one-half) significantly increased the predicted PCE plume concentrations

downgradient at the points of interest. Since lambda is equal to 0.693 divided by the half-life of the contaminant,
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the latter point is significant. Greater lambda values are the result of shorter half-lives and smaller lambda values
are the result of longer half-lives. As the calibrated model utilized a lambda near the upper range of the typical
values indicated by EPA (2000) (a short half-life), any change in future model conditions would be much more
likely to require a lessening of the lambda value (i.e., if this were the model parameter requiring change, it can’t
go much higher); thereby, more likely to result in an increase in the predicted downgradient PCE plume

concentrations.

DISCUSSION
Comparison of the current (2106) BIOCHLOR model output to that preciously performed on the 2104 data
indicates much similarity. The earlier 2014 model output predicted that, in 2039, maximum PCE concentrations
on the order of 5 to 6 ug/L would only be present in groundwater at the source area (vicinity of RW-3). The
more-recent (2016) model predicts a source-area groundwater PCE concentration of about 8 ug/L in 2040, with
groundwater PCE concentrations less that the MCL noted at all locations by 2043 (see Appendix, Plates
6A/6B). The difference in the modeled predictions for the time to achieve a concentration of PCE in
groundwater below the MCL at the Emory site is solely due to changes in the estimate for the time of the initial

release, and the subsequent resulting change in model duration.
Attachments:  Tables 1,2

Figures 1-7
Appendix- BIOCHLOR output (Plates 1A-7B)

10|Page



TABLES



TABLE 1

Input Parameters for the Emory (2016) BIOCHLOR Model

Mechanism Parameter Value Units Basis
Advection Hydraulic Conductivity 4.00E-04 cm/sec Average conductivity presented in the 1993 CAP
Hydraulic Gradient 0.041 ft/ft Measured gradient under non-pumping conditions, March 2016
Effective Porosity 0.15 unitless Typical value for Piedmont Soil, presented in 1993 CAP
Dispersion Alpha X 24.905 feet XU and Eckstein (1995) calculation based on estimated 1000 ft. plume length
Alpha Y/Alpha X 0.1 unitless EPA model default value
Alpha Z/Alpha X 1.00E-99 unitless EPA model default value
Adsorption Soil Bulk Density 1.7 kg/L EPA model default value

Fraction Organic Carbon 1.00E-03 unitless Conservative estimate within the range of typical values (EPA, 2000)

Organic Carbon Partitioning Coefficients

PCE 426 L/kg EPA model default value

TCE 130 L/kg EPA model default value

DCE 125 L/kg EPA model default value

VvC 30 L/kg EPA model default value

Ethenes 302 L/kg EPA model default value
Retardation Factor 2.47 Calculated value based on input values above
Biotransformation  1st Order Decay Coefficients (A)
PCE->TCE 1.150 1/yr Within range of typical values (EPA, 2000) after model calibration
TCE->DCE 0.475 1/yr Mean of typical values in guidance (EPA, 2000)
DCE->VC 1.740 1/yr Mean of typical values in guidance (EPA, 2000)
VC->Ethene 1.420 1/yr Mean of typical values in guidance (EPA, 2000)
General Simulation Time varies year Assumes the release began in 1991
Model Area Width 250 feet Assumption based on monitoring well sampling results
Model Area Length 1000 feet Assumption based on monitoring well sampling results
Zone Length 1000 feet Assumes one zone
Source Data Type continuous Assumes continuous source concentrations throughout time

Source Thickness in Saturated Zone 40 feet Based on analysis of site cross-section
Source Width 20 feet Approximate width of former cleaning establishment
Source Concentrations

PCE 150.0 mg/L Aqueous phase solubility of PCE (EPA, 2000)

TCE 1.0 mg/L Based on model calibration

DCE 8.0 mg/L Based on model calibration

VC 0.2 mg/L Based on model calibration

Ethenes 0 mg/L Based on model calibration

EPA, 2000: BIOCHLOR Natural Attenuation Decision Support System. User's Manual Version 1.0 USEPA. January 2000
EPA, 2001: BIOCHLOR Natural Attenuation Decision Support System. User's Manual Addendum Version 2.0 USEPA. March 2001




TABLE 2
Sensitivity Analysis for the Emory BIOCHLOR Model (Year 2020)

Hydraulic Conductivity (cm/second)

Concentrations (mg/L) at 165 feet

Concentrations (mg/L) at 340 feet

K=4.0E-04 K=4.0E-04
Constituent 2.00E-04 (Baseline) 8.00E-04 2.00E-04 (Baseline) 8.00E-04
PCE 0.028 0.055 0.083 0.004 0.016 0.036
TCE 0.151 0.107 0.066 0.132 0.111 0.079
DCE 0.034 0.020 0.011 0.036 0.026 0.014
VvC 0.029 0.012 0.005 0.038 0.022 0.008
Porosity

Concentrations (mg/L) at 165 feet

Concentrations (mg/L) at 340 feet

n.=0.15 n.=0.15
Constituent n.=0.075 (Baseline) n.=0.30 n.=0.075 (Baseline) n.=0.30
PCE 0.101 0.055 0.021 0.054 0.016 0.003
TCE 0.087 0.107 0.097 0.130 0.111 0.057
DCE 0.014 0.020 0.022 0.025 0.026 0.015
VC 0.007 0.012 0.017 0.016 0.022 0.016

Retardation Factor

Concentrations (mg/L) at 165 feet

Concentrations (mg/L) at 340 feet

R=2.47 R=2.47
Constituent R=1.235 (Baseline) R=4.940 R=1.235 (Baseline) R=4.94
PCE 0.042 0.055 0.103 0.008 0.016 0.057
TCE 0.073 0.107 0.268 0.053 0.111 0.554
DCE 0.013 0.020 0.054 0.012 0.026 0.135
VC 0.008 0.012 0.038 0.010 0.022 0.123
1st Order Decay Coefficient - A (1/year)
Concentrations (mg/L) at 165 feet Concentrations (mg/L) at 340 feet
1.150 1.150
Lambda 0.575 (Baseline) 2.3* 0.575 (Baseline) 2.3*
PCE 0.116 0.055 0.017 0.072 0.012 0.002
0.475 0.475
Lambda 0.288 (Baseline) 0.950 0.288 (Baseline) 0.950
TCE 0.100 0.107 0.074 0.166 0.072 0.033
1.740 1.740
Lambda 0.870 (Baseline) 3.480 0.870 (Baseline) 3.480
DCE 0.019 0.020 0.016 0.039 0.016 0.009
1.420 1.420
Lambda 0.710 (Baseline) 2.840 0.710 (Baseline) 2.840
VC 0.009 0.012 0.013 0.026 0.013 0.010

basis for sensitivity analysis: 0.5 times and 2.0 times the baseline value

* value for A outside of typical range for PCE (0.07 to 1.20 yr'l)
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1.2

2016 VAPOR INTRUSION EVALAUTION
EMORY UNIVERSITY
NORTH DECATUR ROAD/BURLINGTON ROAD
HSI No. 10121
ATLANTA, GEORGIA

An evaluation for potential vapor intrusion from groundwater and soil pathways was
conducted for the site. The evaluation utilized a weight of evidence approach
consistent with ITRC’s Vapor Intrusion Pathway: A Practical Guideline (ITRC,
2007) and follows the principles in EPA’s OSWER Technical Guide for Assessing
and Mitigating the Vapor Intrusion Pathway from Subsurface Vapor Sources to
Indoor Air (VI Guidance - EPA, 2015a). Lines of evidence used in the data
evaluation included building-specific factors (such as size and air exchange rate) and
analytical data (groundwater) collected during the investigation. The findings from
this evaluation are presented in this Section.

Approach

A tiered evaluation was performed to assess whether the vapor intrusion exposure
pathway is complete. The evaluation consists of the following three steps,
summarized below and detailed in the following sub-sections.

e Tier 1 Screen— Identification of constituents of potential concern (COPCs) for
vapor intrusion

e Tier 2 Screen— Comparison of groundwater data to risk-based screening
concentrations

e Tier 3 Screen (Site-specific Assessment) — Comparison of groundwater
concentrations to screening concentrations derived using the Johnson &
Ettinger (J&E) Model

Tier 1 Screening Summary

Groundwater samples have been collected at and adjacent to the site as part of
various investigations. Four shallow monitoring wells and four recovery wells,
which are in the vicinity of the groundwater and soil former treatment units (Figure
1), were selected as part of this evaluation. Results from these wells indicate various
volatile organic compounds (VOCs) listed in EPA’s Vapor Intrusion Screening
Level (VISL) Calculator (November 2015 edition - EPA, 2015b) are present in the
site’s shallow groundwater (Table 1). Historical groundwater monitoring data have
been collected from these locations since 1998. However for this evaluation, only the
more recent data collected from monitoring events conducted between 2014 and
2016 were evaluated to reflect current conditions.

EPA’s VI Guidance does not recommend the use of soil concentrations for assessing
whether or not the vapor intrusion pathway is complete because of the large
uncertainties associated with using them. However, soil concentrations provide



useful information in identifying potential source areas. As previously discussed in
the 2015 Annual VRP Progress Report, the source of VOCs in the subsurface has
been identified and remediated.

1.3 Tier 2 Screening Summary

The site is currently used for non-residential land use. However, volatile constituents
detected in shallow groundwater were compared to both commercial/industrial and
residential VISLs to identify COPCs for indoor air.

Table 2 presents the screening levels and the comparison to the on-site groundwater
data. The following observations were noted.

e Tetrachloroethylene (PCE) was detected above commercial/industrial VISLs
and residential VISLs in each of the recovery well locations (RW-1 through
RW:-5) and one monitoring well location (MW-4).

e The maximum detected PCE concentration was observed in recovery well
location RW-2.

e Trichloroethene (TCE) was detected above above commercial/industrial
VISLs and residential VISLs in two recovery well locations (RW-2 and RW-
3).

e No other constituents were detected above VISLs.

1.4 Tier 3: Site-Specific Assessment

Consistent with the prior evaluation conducted in 2014 and approved by GAEPD,
concentrations detected in shallow groundwater were compared to site-specific
groundwater screening levels derived using the J&E model. Table 2 summarizes the
results of the J&E Model. As presented in the table, the groundwater exposure point
concentration (EPC)" calculated for TCE was less than the site-specific screening
levels for residential or commercial/industrial land use.

The groundwater EPC for PCE were less than site-specific screening level for
commercial/industrial land use. However, concentrations of PCE were detected
above the site-specific screening level for residential land use in one location RW-2.
However, exceedances were not observed in cross-gradient location RW-4 and
downgradient locations RW-5 and MW-4. PCE concentrations (44 ug/L) in off-site
location (University Inn, 1743, 1767, 1775, and 1785 North Decatur Road) were also
less than the site-specific screening level.

1.5 Summary

The results of this site-specific evaluation indicate that vapor intrusion from
groundwater to indoor air is not expected to be a concern at this time. Constituents

! Consistent with EPA’s OSWER Directive 9283.1-42 entitled Determining Groundwater Exposure Point
Concentrations, the 95 percent (%) upper confidence limit (UCL) of the arithmetic mean was calculated from
monitoring wells (RW-1, RW-2, RW-3, RW-4 and RW-5) located within the core/center of the plume.



detected in groundwater were less than risk-based screening levels derived using
site-specific assumptions.
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Table 1

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number  Fample Dat PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 BRL BRL BRL BRL BRL BRL NA
07/18/01 BRL BRL BRL BRL BRL BRL NA
11/06/01 BRL BRL BRL BRL BRL BRL NA
05/02/02 BRL BRL BRL BRL BRL BRL NA
12/09/02 BRL BRL BRL BRL BRL BRL NA
01/29/03 BRL BRL BRL BRL BRL BRL NA
06/19/03 BRL BRL BRL BRL BRL BRL NA
01/15/04 BRL BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
06/19/07 BRL BRL BRL BRL BRL BRL NA
MW-1 03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 BRL BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 BRL BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL BRL NA
06/26/12 BRL BRL BRL BRL BRL BRL NA
01/09/13 BRL BRL BRL BRL BRL BRL NA
06/26/13 BRL BRL BRL BRL BRL BRL NA
01/21/14 BRL BRL BRL BRL BRL BRL NA
08/04/14 BRL BRL BRL BRL BRL BRL NA
10/15/14 BRL BRL BRL BRL BRL BRL NA
04/08/15 BRL BRL BRL BRL BRL BRL NA
03/30/16 BRL BRL BRL BRL BRL BRL NA
02/05/01 BRL BRL BRL BRL BRL BRL NA
07/18/01 BRL BRL BRL BRL BRL BRL NA
11/06/01 BRL BRL BRL BRL BRL BRL NA
05/02/02 BRL BRL BRL BRL BRL BRL NA
12/09/02 BRL BRL BRL BRL BRL BRL NA
01/29/03 BRL BRL BRL BRL BRL BRL NA
06/19/03 BRL BRL BRL BRL BRL BRL NA
01/15/04 BRL BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
06/19/07 BRL BRL BRL BRL BRL BRL NA
MW-2 03/01/08 BRL BRL BRL BRL BRL BRL BRL
06/27/08 BRL BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 BRL BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL BRL NA
06/26/12 BRL 19 BRL BRL BRL BRL NA
01/09/13 BRL BRL BRL BRL BRL BRL NA
06/26/13 BRL BRL BRL BRL BRL BRL NA
01/21/14 BRL BRL BRL BRL BRL BRL NA
08/04/14 BRL BRL BRL BRL BRL BRL NA
10/15/14 BRL BRL BRL BRL BRL BRL NA
04/08/15 BRL BRL BRL BRL BRL BRL NA
03/30/16 BRL BRL BRL BRL BRL BRL NA




Table 1

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number  Fample Dat PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
02/05/01 65 BRL BRL BRL BRL BRL NA
07/18/01 78 BRL BRL BRL BRL BRL NA
11/06/01 89.2 BRL BRL BRL BRL BRL NA
02/14/02 90 BRL BRL BRL BRL BRL NA
07/10/02 66.6 BRL BRL BRL BRL BRL NA
01/29/03 43.1 BRL BRL BRL BRL BRL NA
06/19/03 75 BRL BRL BRL BRL BRL NA
01/15/04 53 BRL BRL BRL BRL BRL NA
06/18/04 56 BRL BRL BRL BRL BRL NA
01/28/05 47 BRL BRL BRL BRL BRL NA
07/01/05 40 BRL BRL BRL BRL BRL NA
02/01/06 57 BRL BRL BRL BRL BRL NA
06/20/06 66 BRL BRL BRL BRL BRL NA
02/28/07 50 BRL BRL BRL BRL BRL NA
06/19/07 14 BRL BRL 120 BRL BRL NA
MW-3/RW-5* 03/01/08 39 BRL BRL BRL BRL BRL BRL
06/27/08 44 BRL BRL BRL BRL BRL BRL
03/11/09 40 BRL BRL BRL BRL BRL BRL
06/30/09 66 BRL BRL BRL BRL BRL BRL
01/22/10 71 BRL BRL BRL BRL BRL BRL
07/08/10 73 BRL BRL BRL BRL BRL BRL
06/27/11 160 BRL BRL BRL BRL BRL NA
01/04/12 190 BRL BRL BRL BRL BRL NA
06/27/12 200 BRL BRL BRL BRL BRL NA
01/10/13 230 BRL BRL BRL BRL BRL NA
06/27/13 150 BRL BRL BRL BRL BRL NA
01/21/14 180 BRL BRL BRL BRL BRL NA
08/04/14 190 BRL BRL BRL BRL BRL NA
10/15/14 160 BRL BRL BRL BRL BRL NA
04/09/15 200 BRL BRL BRL BRL BRL NA
03/31/16 180 BRL BRL BRL BRL BRL NA
02/05/01 3.4 BRL BRL BRL BRL BRL NA
07/18/01 4.0 BRL BRL BRL BRL BRL NA
11/06/01 3.8 BRL BRL BRL BRL BRL NA
05/02/02 4.8 BRL BRL BRL BRL BRL NA
12/09/02 3.0 BRL BRL BRL BRL BRL NA
01/29/03 4.1 BRL BRL BRL BRL BRL NA
06/19/03 4.0 BRL BRL BRL BRL BRL NA
01/15/04 3.7 BRL BRL BRL BRL BRL NA
06/18/04 BRL BRL BRL BRL BRL BRL NA
01/28/05 BRL BRL BRL BRL BRL BRL NA
07/01/05 BRL BRL BRL BRL BRL BRL NA
02/01/06 BRL BRL BRL BRL BRL BRL NA
06/20/06 BRL BRL BRL BRL BRL BRL NA
02/28/07 BRL BRL BRL BRL BRL BRL NA
06/19/07 BRL BRL BRL BRL BRL BRL NA
03/01/08 BRL BRL BRL BRL BRL BRL BRL
MW-4 06/27/08 5.0 BRL BRL BRL BRL BRL BRL
03/11/09 BRL BRL BRL BRL BRL BRL BRL
06/30/09 BRL BRL BRL BRL BRL BRL BRL
01/22/10 BRL BRL BRL BRL BRL BRL BRL
07/09/10 BRL BRL BRL BRL BRL BRL BRL
06/27/11 8.7 BRL BRL BRL BRL BRL NA
01/04/12 BRL BRL BRL BRL BRL NA
06/26/12 14 BRL BRL BRL BRL BRL NA
01/09/13 15 BRL BRL BRL BRL BRL NA
06/26/13 14 BRL BRL BRL BRL BRL NA
01/21/14 20 BRL BRL BRL BRL BRL NA
08/04/14 29 BRL BRL BRL BRL BRL NA
10/15/14 29 BRL BRL BRL BRL BRL NA
4/8/2015 33
(DUP-1) 38 BRL BRL BRL BRL BRL NA
03/31/16 29 BRL BRL BRL BRL BRL NA




Table 1

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

AR ——— TCE 11-DCE | CIS-12-DCE | TRANS-12-DCE | VINYL CHLORIDE | 14-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 8.4 NA NA NA NA NA NA
Jun-98 NS NS NS NS NS NS NS
01/08/99 BRL NA NA NA NA NA NA
07/09/99 124 NA NA NA NA NA NA
07/27/199 NS NS NS NS NS NS NS
01/06/00 20 NA NA NA NA NA NA
07/07/00 56.4 NA NA NA NA NA NA
02/05/01 59.0 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 27 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 85.4 BRL BRL BRL BRL BRL NA
07/10/02 107 BRL BRL BRL BRL BRL NA
01/29/03 144 BRL BRL BRL BRL BRL NA
06/19/03 170 BRL BRL BRL BRL BRL NA
01/15/04 200 BRL BRL BRL BRL BRL NA
06/18/04 200 BRL BRL BRL BRL BRL NA
01/28/05 190 BRL BRL BRL BRL BRL NA
07/01/05 190 BRL BRL BRL BRL BRL NA
02/01/06 140 BRL BRL BRL BRL BRL NA
RW-1 06/20/06 160 BRL BRL BRL BRL BRL NA
02/28/07 110 BRL BRL BRL BRL BRL NA
06/19/07 160 BRL BRL BRL BRL BRL NA
03/01/08 90 BRL BRL BRL BRL BRL BRL
06/27/08 130 BRL BRL BRL BRL BRL BRL
03/11/09 99 BRL BRL BRL BRL BRL BRL
06/30/09 120 BRL BRL BRL BRL BRL BRL
01/22/10 170 BRL BRL BRL BRL BRL BRL
07/08/10 200 BRL BRL BRL BRL BRL BRL
06/27/11 180 BRL BRL BRL BRL BRL NA
01/04/12 150 BRL BRL BRL BRL BRL NA
06/27/12 130 BRL BRL BRL BRL BRL NA
01/10/13 120 BRL BRL BRL BRL BRL NA
06/27/13 110 BRL BRL BRL BRL BRL NA
01/21/14 57 BRL BRL BRL BRL BRL NA
08/04/14 160 BRL BRL BRL BRL BRL NA
10/15/14 110 BRL BRL BRL BRL BRL NA
04/09/15 130 BRL BRL BRL BRL BRL NA
3/31/2016 140 BRL
(DUP-1) 130 BRL BRL| BRL 55 BRL BRL | BRL BRL | NA NA
Jun-98 127 NA NA NA NA NA NA
Jun-98 150 NA NA NA NA NA NA
01/08/99 270 NA NA NA NA NA NA
07/09/99 55 NA NA NA NA NA NA
07/27/99 NS NS NS NS NS NS NS
01/06/00 197 NA NA NA NA NA NA
07/07/00 382 NA NA NA NA NA NA
02/05/01 549 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 119 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 NS NS NS NS NS NS NS
07/10/02 710 2.2 NS NS NS NS NS
RW-2 01/29/03 138 21 BRL 15 BRL BRL NA
06/19/03 630 1.0 BRL 2.0 BRL BRL NA
01/15/04 890 BRL BRL BRL BRL BRL NA
06/18/04 650 BRL BRL BRL BRL BRL NA
01/28/05 490 BRL BRL BRL BRL BRL NA
07/01/05 860 BRL BRL BRL BRL BRL NA
02/01/06 970 BRL BRL BRL BRL BRL NA
06/20/06 1,000 BRL BRL BRL BRL BRL NA
02/28107 440 BRL BRL BRL BRL BRL NA
06/19/07 780 57 BRL 8.1 BRL BRL NA
03/01/08 300 BRL BRL BRL BRL BRL BRL
06/27/08 460 120 BRL 190 BRL BRL BRL
03/11/09 NS NS NS NS NS NS NS
06/30/09 NS NS NS NS NS NS NS




Table 1

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site

HSI Site No. 10121
Atlanta, Georgia

NSNS S S PCE TCE 11-DCE | CIS-12-DCE | TRANS-12-DCE | VINYL CHLORIDE | 14-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
01/22/10 NS NS NS NS NS NS NS
07/08/10 1,200 13 BRL 27 BRL BRL BRL
06/27/11 NS NS NS NS NS NS NS
01/04/12 790 95 BRL 25 BRL BRL NA
06/27/12 570 BRL BRL 11 BRL BRL NA
. 01/10/13 37 BRL BRL 90 BRL BRL NA
RW-2 (continued) —o7-773 490 BRL BRL 12 BRL BRL NA
01/21/14 700 74 BRL 20 BRL BRL NA
08/04/14 670 6.9 BRL 18 BRL BRL NA
10/15/14 550 75 BRL 24 BRL BRL NA
04/09/15 830 10 BRL 34 BRL BRL NA
03/31/16 920 12 BRL 42 BRL BRL NA
Jun-98 6.9 NA NA NA NA NA NA
Jun-98 NS NS NS NS NS NS NS
01/08/99 6.8 NA NA NA NA NA NA
07/09/99 8.8 NA NA NA NA NA NA
07127199 NS NS NS NS NS NS NS
01/06/00 8.0 NA NA NA NA NA NA
07/07/00 359 NA NA NA NA NA NA
02/05/01 39 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 271 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14102 277 BRL BRL BRL BRL BRL NA
07/10/02 315 BRL BRL BRL BRL BRL NA
01/29/03 55.4 BRL BRL BRL BRL BRL NA
06/19/03 58 BRL BRL BRL BRL BRL NA
01/15/04 57 BRL BRL BRL BRL BRL NA
06/18/04 71 BRL BRL BRL BRL BRL NA
01/28/05 38 BRL BRL BRL BRL BRL NA
07/01/05 91 BRL BRL BRL BRL BRL NA
RW-3 02/01/06 53 BRL BRL BRL BRL BRL NA
06/20/06 70 BRL BRL BRL BRL BRL NA
02/28/07 33 BRL BRL BRL BRL BRL NA
06/19/07 71 BRL BRL BRL BRL BRL NA
03/01/08 38 BRL BRL BRL BRL BRL BRL
06/27/08 67 BRL BRL BRL BRL BRL BRL
03/11/09 55 BRL BRL BRL BRL BRL BRL
06/30/09 71 BRL BRL BRL BRL BRL BRL
01/22/10 84 BRL BRL BRL BRL BRL BRL
07/08/10 130 BRL BRL BRL BRL BRL BRL
06/27/11 NS NS NS NS NS NS NS
01/04/12 NS NS NS NS NS NS NS
06/27/12 50 BRL BRL BRL BRL BRL NA
01/10/13 54 BRL BRL BRL BRL BRL NA
06/27/13 85 BRL BRL BRL BRL BRL NA
01/21/14 37 BRL BRL BRL BRL BRL NA
08/04/14 62 BRL BRL BRL BRL BRL NA
10/15/14 110 BRL BRL BRL BRL BRL NA
04/09/15 42 37 BRL 130 BRL BRL NA
03/31/16 36 8.9 BRL 20 BRL BRL NA




Table 1

Summary of Groundwater Analytical Results
Emory University North Decatur Road Site
HSI Site No. 10121
Atlanta, Georgia

Well Number  Fample Dat PCE TCE 1,1-DCE CIS-1,2-DCE TRANS-1,2-DCE VINYL CHLORIDE 1,4-DIOXANE
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
Jun-98 19 NA NA NA NA NA NA
Jun-98 25 NA NA NA NA NA NA
01/08/99 57 NA NA NA NA NA NA
07/09/99 225 NA NA NA NA NA NA
07/27/99 187 NA NA NA NA NA NA
01/06/00 128 NA NA NA NA NA NA
07/07/00 189 NA NA NA NA NA NA
02/05/01 174 BRL BRL BRL BRL BRL NA
07/18/01 NS NS NS NS NS NS NS
08/06/01 253 BRL BRL BRL BRL BRL NA
11/06/01 NS NS NS NS NS NS NS
02/14/02 NS NS NS NS NS NS NS
07/10/02 NS NS NS NS NS NS NS
01/29/03 NS NS NS NS NS NS NS
06/19/03 NS NS NS NS NS NS NS
01/15/04 NS NS NS NS NS NS NS
06/18/04 NS NS NS NS NS NS NS
01/28/05 NS NS NS NS NS NS NS
07/01/05 NS NS NS NS NS NS NS
RW-4** 02/01/06 NS NS NS NS NS NS NS
06/20/06 980 BRL BRL BRL BRL BRL NA
02/28/07 540 BRL BRL BRL BRL BRL NA
06/19/07 640 BRL BRL BRL BRL BRL NA
03/01/08 370 BRL BRL BRL BRL BRL BRL
06/27/08 380 BRL BRL BRL BRL BRL BRL
03/11/09 640 BRL BRL BRL BRL BRL BRL
06/30/09 220 BRL BRL BRL BRL BRL BRL
01/22/10 360 BRL BRL BRL BRL BRL BRL
07/09/10 420 BRL BRL BRL BRL BRL BRL
06/27/11 270 BRL BRL BRL BRL BRL NA
01/04/12 150 BRL BRL BRL BRL BRL NA
06/27/12 160 BRL BRL BRL BRL BRL NA
01/10/13 93 BRL BRL BRL BRL BRL NA
06/26/13 68 BRL BRL BRL BRL BRL NA
01/21/14 160 BRL BRL BRL BRL BRL NA
08/04/14 180 BRL BRL BRL BRL BRL NA
10/15/14 250 BRL BRL BRL BRL BRL NA
04/09/15 330 BRL BRL BRL BRL BRL NA
03/31/16 200 BRL BRL BRL BRL BRL NA
Notes:

pg/L — micrograms per liter or part

BRL — Not detected above laboratory method reporting limits

NA — Not analyzed
NS — Not sampled

Monitoring wells MW-1, -2, -3, and -4 were installed between December 2000 and January 2001
* — MW-3 was converted to recovery well RW-5 and became operational on August 6, 2001
** — RW-4 was converted to a monitoring well on June 14, 2006




Table 2
Comparison of Constituents Detected in Groundwater to Vapor Intrusion Screening Levels
Empory University
HSI 10121
Atlanta, Georgia

[NS] [ ) Y FEEY PR P FERY FIRN FERY JERY JERY JEY
R|o|o|o|w|o|un| s lw|s]=]o]ClR|N ||V WIN] -

A B C D E F G H |
EPA VISL J&E EPA VISL J&E
et Uniits Minimum | Maximum |Location of| GW-to- Modeled GW-to- | Modeled
nalyte Detect Detect |Max Detect|Indoor Air-| GWSL |indoor Air-| GwsL-
Com/Ind*> | Com/Ind® Res’ Res’
1,1-Dichloroethene ug/L <5.0 <5.0 - 820 - 200 -
cis-1,2-Dichloroethene ug/L 12 90 RW-2 NV - NV -
trans-1,2-Dichloroethene ug/L <5.0 <5.0 - NV - NV -
Tetrachloroethene ug/L 14 700 RW-2 65 1275 15 292
Trichloroethene ug/L <5.0 7.4 RW-2 7.4 131 1.2 22
Vinyl Chloride ug/L <2.0 <2.0 - 2.5 - 0.15 -
Notes:

1 - Analytes reported during most recent 2013 and 2014 sampling events

2 - EPA Vapor Intrusion Screening Level (VISL) for Groundwater (May 2014 version)

3 - Johnson and Ettinger Site-Specific Groundwater Screening Level (SL)

Model Assumptions:

GW Screen version 3.1

Slab-on-grade

Site-specific soil type: sandy silt (sandy loam used in the model per instructions)
Site-specific depth to water: 38 feet (most shallow depth in RW locations)
Region-specific groundwater temperature: 18 deg C (65 deg F)

Toxicity factors updated consistent with those consistent with EPA's VISL Calculator
Model output multiplied by a factor of 3 to account for an 8-hour exposure for a worker
For TCE , the resident model results are applied by a factor of 0.72 to account for mutagenic mechanisms.




APPENDIX H

2001 Soil Sampling Report and 2001 Installation of Four Monitoring Wells, Sampling, and Analysis
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Soil Sampling and Analysis Report
1784 North Decatur Road
Emory University
Atlanta, Georgia

August 22, 2000

1.0 INTRODUCTION

URS Corporation/Dames & Moore (URS/D&M) collected soil samples at Emory University's
building at 1784 North Decatur Road on August 3, 2000. Mr. Charles G. Way, P.G. performed
the fieldwork. The soil samples were located at three (3) locations (GP-01, GP-02, and GP-03) as
depicted on Figure 1. At each location, two soil samples were collected: one at a depth of two (2)

feet below ground surface (bgs) and the other at four (4) feet bgs, for a total of six soil samples.

2.0 SAMPLING PROCEDURES

URS/D&M hand augered each borings at the North Decatur Building property. The auger was
cleaned with a liquinox solution and rinsed with distilled water before each boring was augered.
The soil samples from the two depths were collected from each boring using an encore sampler to
minimize the release of volatile organic compounds (VOCs) from the soil. Three encore soil
sample containers and a soil sample jar (for calculation of dry weight concentrations of sample
analyses) were collected for each of the six soil samples. The soil samples were labeled with the
identification of the sample location and depth and placed in plastic bags. The bagged samples
were placed on ice in a cooler to prevent loss of VOCs. A chain of custody form was completed
and signed by URS/D&M and placed in the cooler. The cooler of soil samples was shipped by

overnight delivery to the laboratory for analysis

3.0 LABORATORY ANALYSIS OF SOIL SAMPLES

TestAmerica Incorporated performed the analyses (Laboratory Certification Number 387). The
six soil samples were analyzed for tetrachloroethene and daughter products (trichloroethene,
dichloroethenes, and vinyl chloride). The laboratory used EPA Method 8260B for the analyses of
these VOCs. The analyses of the encore soil samples were performed within three days of the
sample collection date. The laboratory report for the six soil samples is included in this report as

Appendix A. Table 1 summarizes the analytical results.

=

URS CORPORATION/DAMES & MOORE GROUP
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4.0 CONCLUSIONS REGARDING SOIL SAMPLE RESULTS

As shown on Table 1, the VOC analyses of the six soil samples indicate that tetrachloroethene is
present at very low levels in all six soil samples. The daughter products from degeneration of
tetrachloroethene were not present at concentrations above the laboratory reporting limit (0.002
milligrams per kilogram or mg/kg) in any of the soil samples. The concentration of
tetrachloroethene in the six soil samples ranged from 0.0101 mg/kg (sample GP-03 4") to 0.0238
mg/kg (sample GP-02 4").

Pursuant to the Hazardous Site Response Act (HSRA) regulations, the concentration of
tetrachloroethene in soil that requires notification of the Georgia Environmental Protection
Division (EPD) is 0.18 mg/kg [see GA Rule 391-3-19-.04(3)]. All of the six soil samples
collected at the 1784 North Decatur Road Building on August 3, 2000 were below this

notification threshold.

For sites on the HSRA Hazardous Site Inventory, such as the North Decatur Road Building, the
HSRA regulations require remediation of contamination to Risk Reduction Standards [GA Rule
391-3-19-.07]. The Georgia EPD provides guidance regarding target soil concentrations for
compliance with Risk Reduction Standards for residential and non-residential situations. Pursuant
to the chart in Figure 1 of the Georgia EPD guidance for Type 1 Risk Reduction Standards
(residential standard), the target concentration for remediation of tetrachloroethene is 0.5 mg/kg.
The concentrations of tetrachloroethene in the six soil samples were all an order of magnitude
below this Type 1 Risk Reduction Standard. Therefore, the soil sample results indicate that soil
remediation is not necessary in the areas sampled.

-000-

The attached table, figure and appendix complete this report.

Respectfully submitted,

DAMES & MOORE, a subsidiary of URS Corporation

Jane P. MacGregor Eg éé/

Project Manager

2-
URS CORPORATION/DAMES & MOORE GROUP
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TABLE 1
SOIL SAMPLES ANALYSES
SIX VOLATILE ORGANIC COMPOUNDS (mg/kg)
1784 NORTH DECATUR ROAD BUILDING

VOCs GP-012' GP-01 4' GP-02 2’ GP-02 4 GP-03 2’ GP-03 4
Tetrachloroethene 0.0201 0.0194 0.0214 0.0238 0.0123 0.0101
Trichloroethene ND ND ND ND ND ND
1,1-Dichloroethene ND ND ND ND ND ND
cis-1,2- ND ND ND ND ND ND
Dichloroethene
trans-1,2- ND ND ND ND ND ND
Dichloroethene
Vinyl chloride ND ND ND ND ND ND

mg/kg milligrams per kilogram

ND Not Detected above laboratory reporting limit
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APPENDIX A

ANALYTICAL REPORT
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SOIL SAMPLING REPORT
EMORY UNIVERSITY
1784 NORTH DECATUR ROAD BUILDING

JANUARY 19, 2001

1.0 Background

Prior to Emory University's purchase of the property at 1784 North Decatur Road, a dry cleaner
was located on the property. Emory University identified a release of tetrachloroethene
(perchloroethene or perc) on the property. Previous studies located the highest concentration of
perc near the recovery well RW-2, the location of which is shown on the attached Figure 1 - Soil

Boring Locations.

Dames & Moore, a subsidiary of URS Corporation (URS/Dames & Moore) conducted soil
sampling during installation of four additional monitoring wells at the 1784 North Decatur Road
Building of Emory University. Three of these wells were located to establish the horizontal extent
of the groundwater plume. The fourth well was installed as a recovery well. The soil samples
were taken during drilling of the four wells to define the horizontal extent of soil contamination
for the site. The following paragraphs provide the details regarding the soil sample locations,

procedures, analyses, and results.

2.0 Soil Sample Locations

Figure 1 provides the layout of the property and the locations of the four well borings. As shown

on Figure 1, the borings were located as follows:

e MW-1 is located near the loading dock at the northwest corner of the 1784 North Decatur
Road Building.

e MW-2 is located in the parking lot northeast of the building near Burlington Road.

e MW-3, the recovery well, is located between North Decatur Road and the south side of the
1784 North Decatur Road Building.

URS CORPORATION
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e MW-4 is located near the North Decatur Road right-of-way, approximately 450 feet

southwest of the Burlington Road intersection.

At each of these locations, soil samples were collected at the following depths:

e (-2 feet below ground surface (bgs)
o 5 feet bgs

e 10 feet bgs

e 15 feet bgs

3.0 Soil Sampling Procedures

The four borings were installed on the following dates:

e December 18, 2000 MW-3
e December 20, 2000 MW-4, then MW-1
e January 2, 2001 MW-2

URS/Dames & Moore used a split spoon sampler at the four sampling depths to obtain a core of
soil. All down-hole equipment was steam cleaned between each boring, and the split spoon

sampler was cleaned using liquinox and water prior to collection of each soil core.

URS/Dames & Moore followed the procedures of Environmental Protection Agency (EPA)
Method 5035, as described in the EPA Laboratory Manual SW-846 to obtain a sample for
analysis from the soil core at each depth. The sampler donned a new pair of latex gloves prior to
collection of the samples from the soil core at each depth interval. The samples were collected as
soon as the split spoon was opened at each depth interval. Three samples were collected from the
soil core from each depth interval in order for the laboratory to have sufficient quantity for the

analysis.

The analytical laboratory for the project, TestAmerica, Inc. provided the sampling device and
laboratory vials (with preservative added) for collection of the soil samples. A special syringe

designed to collect a 5-gram sample was inserted into the soil core from each depth interval to

URS CORPORATION
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obtain the three samples. Using the plunger for the syringe, the 5-gram sample was immediately

inserted into a laboratory vial containing the preservative solution (sodium bisulfate).

The preserved soil samples were wrapped in bubblewrap and placed into a cooler containing
sufficient ice to store the samples at a temperature of four degrees Celsius during transport to the
laboratory. The samples were shipped to the laboratory on the days that they were collected from
each boring. The samples were sent via Federal Express overnight delivery to the TestAmerica,
Inc. laboratory in Nashville, TN for analysis. A chain of custody form for the samples was
included in the cooler with each sample shipment. A copy of each chain of custody forms is

attached in Appendix A.

4.0 Laboratory Analysis

TestAmerica, Inc. analyzed the soil samples using EPA Method 8260B for tetrachloroethene and
its daughter products (trichloroethene, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-
dichloroethene, and vinyl chloride). The soil samples from the depth intervals of 0 -2 feet, 5 feet,
and 10 feet of each boring were analyzed first. If tetrachloroethene or daughter products were

detected in the samples from these intervals, the 15-foot sample was analyzed.

The TestAmerica reports are attached as Appendix A and are presented in chronological order
with the chain of custody for the sample attached. As shown on the laboratory report, all of the
soil samples had concentrations below the laboratory detection limit (0.0019 milligrams per
kilogram) except one. The one sample that had a concentration of one of the analytes above the
detection limit was the sample from the 5-foot depth interval of MW-3, and its concentration was

reported as 0.0022.

5.0 Conclusion

The soil samples from the borings located at MW-1, MW-2, and MW-4 did not have any
detectable concentration of tetrachloroethene or daughter products. Therefore, these sample
locations represent the horizontal extent of soil contamination at the 1784 North Decatur Road

Building of Emory University due to the known release of tetrachloroethene.
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The attached figure and laboratory reports complete this report.

Respectfully submitted,
Dames & Moore, a subsidiary of URS Corporation

ane P. MacGregor jﬁy

Project Manager
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Test/America

INCORPORATED

ANALYTICAL REPORT

URS 2643 Lab Number: 00-A181849

Sample ID: MW-3 0-2
235 PEACHTREE ST, NE NORTH TOW Sample Type: Soil
ATLANTA, GA 30303 Site ID:

Date Collected: 12/18/00
Project: 39103-018 Time Collected: 12:00
Project Name: EMORY Date Received: 12/19/00
Sampler: CHARLES WAY Time Received: 9:00

Report Quan Dil
Analyte Result Units Limit Limit  Factor Date Time Analyst Method Batch

*VOLATILE ORGANICS*

1,1-Dichloroethene ND mg/kg 0.0024 0.0020 1 12/29/00 2:18 R.Ward 8260B 4357
cis-1,2-Dichloroethene ND mg/kg 0.0024 0.0020 1 1272900  2:18 R.Ward 8260B 4357
trans-1,2-Dichloroethene ND mg/kg 0.0024  0.0020 1 12/29/00 2:18 R.Ward 8260B 4357
Tetrachloroethene ND mg/kg 0.0024 0.0020 1 1272900  2:18 R.Ward 8260B 4357
Trichloroethene ND mg/kg 0.0024 0.0020 1 1272900  2:18 R.Ward 8260B 4357
Vinyl chloride ND mg/kg 0.0024 0.0020 1 12/29,00 2:18 R.Ward 8260B 4357
ND = Not detected at the report limit.

Sample Extraction Data

Wt/Vol

Parameter Extracted Extract Vol Date Time Analyst Method
Volatile Organics 4.2 g 5.0 ml 12/18/00 12:00 LMcDaniel 5035
Surrogate % Recovery Target Range
surr-1,2-Dichloroethane, d4 108. 50, - 140,
surr-Toluene d8 89. 73. - 139.
surr-4-Bromofluorobenzene 92. 62. - 131.

Sample report continued . . .

2960 FosTeER CREIGHTON DRIVE / NASHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-Al181849
Sample ID: MW-3 0-2

Page 2
Surrogate % Recovery Target Range
surr-Dibromofluoromethane 96, 64. - 145.

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: (El(lji)Cx§X(hC\ Report Date: 12/30/00

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FosTER CREIGHTON DRIVE / NasiuviLLe, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

URS 2643 Lab Number: 00-A181850

Sample ID: MW-3 5
235 PEACHTREE ST, NE NORTH TOW Sample Type: Soil
ATLANTA, GA 30303 Site ID:

Date Collected: 12/18/00
Project: 39103-018 Time Collected: 12:10
Project Name: EMORY Date Received: 12/19/00
Sampler: CHARLES WAY Time Received: 9:00

Report Quan Dil
Analyte Result Units Limit Limit Factor Date Time Analyst Method Batch

*VOLATILE ORGANICS*

1,1-Dichloroethene ND mg/kg 0.0021 0.0020 1 12/29/00  2:56 R.Ward 8260B 4357
cis-1,2-Dichloroethene ND mg/kg 0.0021 0.0020 1 12/29/00 2:56 R.Ward 8260B 4357
trans-1,2-Dichloroethene ND mg/kg 0.0021 0.0020 1 12/29/00 2:56  R.Ward 8260B 4357
Tetrachloroethene 0.0022 mg/kg 0.0021 0.0020 1 12/29/00 2:56  R.Ward 8260B 4357
Trichloroethene ND mg/kg 0.0021 0.0020 1 12/29/00 2:56  R.Ward 8260B 4357
Vinyl chloride ND mg/kg 0.0021 0.0020 1 12/29/00  2:56  R.Ward 8260B 4357
ND = Not detected at the report limit.

Sample Extraction Data

Wt/Vol

Parameter Extracted Extract Vol Date Time Analyst Method
Volatile Organics 4.8 g 5.0 ml 12/18/00 12:10 IMcDaniel 5035
Surrogate % Recovery Target Range
surr-1,2-Dichloroethane, d4 106. 50. - 140,
surr-Toluene d8 87. 73. - 139,
surr-4-Bromofluorobenzene 96. 62. - 131.

Sample report continued . . .

2960 FosTER CREIGHTON DRIVE / NASHVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-A181850
Sample ID: MW-3 5

Page 2
Surrogate % Recovery Target Range
surr-Dibromofluoromethane 100. 64. - 145,

# - Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: S | Report Date: 12/30/00

Paul E. Lane, Jr., Lab Director ‘ Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FosTER CREIGHTON DRIVE / NasuviLLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/\merica

INCORPORATED

ANALYTICAL REPORT

URS 2643

235 PEACHTREE ST, NE NORTH TOW

Lab Number:
Sample ID: MW-3 15

00-A

181851

Sample Type: Soil
IF

ATLANTA, GA 30303 Site :
Date Collected: 12/18/00

Project: 39103-018 Time Collected: 12:20

Project Name: EMORY Date Received: 12/19/00

Sampler: CHARLES WAY Time Received: 9:00

Report  Quan Dil Analysis Analysis
Analyte Result Units Limit Limit Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS*
1,1-Dichloroethene ND mg/kg 0.0019 0.0019 1 12729700 3:34 R.Ward 8260B 4357
cis-1,2-Dichloroethene ND mg/kg 0.0019 0.0019 1 12/29/00 3:34 R.Ward 8260B 4357
trans-1,2-Dichloroethene ND mg/kg 0.0019 0.0019 1 12729700 3:34 R.Ward 8260B 4357
Tetrachloroethene ND mg/kg 0.0019 0.0019 1 12/29/00 3:34 R.Ward 8260B 4357
Trichloroethene ND mg/kg 0.0019 0.0019 1 12/29/00 3:34 R.Ward 8260B 4357
Vinyl chloride ND mg/kg 0.0019 0.0019 1 12/29/00 3:34 R.Ward 8260B 4357
ND - Not detected at the report limit.
Sample Extraction Data
Wt/Vol
Parameter Extracted Extract Vol Date Time Analyst Method

Volatile Organics 5.2 g 5.0 ml 12718700 12:20 LMcDaniel 5035
Surrogate % Recovery Target Range
surr-1,2-Dichloroethane, d4 104. 50. - 140.
surr-Toluene d8 88. 73. - 139,
surr-4-Bromofluorobenzene 98. 62. - 131.
surr-Dibromofluoromethane 99. 64. - 145,

Sample report continued . . .

2960 FosTER CREIGHTON DRIVE / NastviLLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-A181851
Sample ID: MW-3 15

Page 2

# = Recovery outside Laboratory historical limits.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: :(QCRLQ(}fgf&LX Report Date: 12/30/00

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FoSTER CREIGHTON DRIVE / NASHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Matrix Spike Recovery

Analyte units Orig. val. MS Val Spike Conc  Recovery Target Range Q.C. Batch Spike Sample
1,1-Dichloroethene mg/kg < 0.0020 0.0484 0.0500 97 64. - 119. 4357 blank
Trichloroethene mg/kg < 0.0020 0.0459 0.0500 92 54, - 114, 4357 blank

Analyte units Orig. Val. Duplicate RPD Limit Q.C. Batch
1,1-Dichloroethene mg/kg 0.0484 0.0537 10.38 33, 4357
Trichloroethene mg/kg 0.0459 0.0445 3.10 32. 4357

Laboratory Control Data

Analyte units Known Val. Analyzed Val % Recovery Target Range Q.C. Batch

1,1-Dichloroethene mg/kg 0.0500 0.0575 115 79 - 122 4357

cis-1,2-Dichloroethene mg/kg 0.0500 0.0565 113 81 - 121 4357

trans-1,2-Dichloroethene mg/kg 0.0500 0.0548 110 77 - 129 4357

Tetrachloroethene mg/kg 0.0500 0.0449 90 82 - 116 4357

Trichloroethene mg/kg 0.0500 0.0464 93 78 - 116 4357

Vinyl chloride mg/kg 0.0500 0.0615 123 65 - 140 4357
Blank Data

Analyte Blank Value Units Q.C. Batch

1,1-Dichloroethene < 0.0020 mg/kg 4357

cis-1,2-Dichloroethene < 0.0020 mg/kg 4357

trans-1,2-Dichloroethene < 0.0020 mg/kg 4357 !

Tetrachloroethene < 0.0020 mg/kg 4357

Trichloroethene < 0.0020 mg/kg 4357

Vinyl chloride < 0.0020 mg/kg 4357

# = Value outside Laboratory historical QC limits.

End of Report for Project 220248

2960 FosTER CREIGHTON DRIVE / NAsHvVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



P _
] 2)e L AIB09Y =] s1leq :Ag paysinbujiey
s B i s , _
EENTTR sleg \ % s :Ag paneoay T sleq \ :Ag psysinbujjey
oW 21eq . :Ag paneoay ‘AL ‘ge B . g peysinbujjey
I i R R
XN R Ey WU X o spompoa( LA
VR ot wappt fopns opp 5170 it PUTA LS SO \.xw: HH *
~' O ANIYL IS IPIR2Y - pR7 Aporcr 245 2 \xxahﬁ o/ #,5°0-9 :3uopsnisu] jujoeds
.3\\\..% U.WM,X\ , , . -] - .hﬂ ﬂ\ \UNN\ " ?“\ - m-\xmm\
\S21531 -1 -1 = [« DIG77/V 1 0 C-mld
25> 13! —1 -~ S ey 5 E-mMuy
] el Pl Ve < Jleaz/ u&\ﬁ (10 [ 774
SHEVIWIY ) HHRHBEBEE B ER R ai IdINVS
| N HHHHHEEBRHBERR:
NSV iERE THHEIERR]
JaYl0 SN/ -2 m z32° m . m F | N A :8ynsay xe4
-y . ; _ /ﬂ J M.N - m m g nﬁ 3 & :
glan g ¢ 8 XS o 8 g . : "m%% ejeq
(00 y28g) . N2 XL 303 3 prreasuanl A0
Zlenay ™ _ S Y 223 = (Kidde Aew sebieyains) ysny =<|
roay e [ 25 s hhd
SUON T X LR R puepuBlg
sajqelaniiag On ) IS 7% 2Eg . AWl
iod ezAeuy O fsueurElu0D 0 # 3 uonenesaid] xuep’ :
‘#0d ) #8jonp \..“Nx\wﬂ § :2smeubis seidwes
: P’ m.“\ - d £ ] £ ¢ ) (swep jupd) :eweN Jejdwes
e \..vg % YVl 2wel 0] 8010AU} A t\g\\ \\\\3\ __M
s m\.«kw %Y  2Wo( ‘0] yoday OZ75-225-fof x4 AHIS - £ /F-f0f  uequny suoydeja)l
L2 ya e e - #° o F d -
=2 wElS bRV LY \uh&..\m\ ‘(I UoREICT/RYS - n%ug_‘\; DY Auz(  ubeuep psloid
S70-S0/LE  #wsid £ OEnE ) UYL epodzemsii
A0 &NW ‘oweN So_oﬁ 002y LS Pl N N 4% U\E\\uvﬁ.\ &7 ssaippy
: Bhze) 7 MTJ #WelD u(:u“ﬂ\\um WLR\.VN - m N V\u BLIBN jusi|D
Buuoyuoyy eoueydwon 031vHOdUOI N :

¢sasodind Aiojejnbal oy pajonpuco Buieq >Hom siy si :aweN Aojesoqeuoising mcﬂrﬁu— _ — ‘ Nﬂwor_”h

‘spoyjaw |eapkjeue Jodoud ayy Butsn vy sn jsisse o < T
SSOHJUON OL 909 Xv3






Test/America

ANALYTICAL REPORT

URS 2643
235 PEACHTREE ST, NE NORTH TOW

INCORPORATED

Lab Number: 00-A182880
Sample ID: MW-4
Sample Type: Soil

ATLANTA, GA 30303 Site ID:
Date Collected: 12/20/00

Project: 39103-018 Time Collected: 11:00

Project Name: EMORY Date Received: 12/21/00

Sampler: CHARLES WAY Time Received: 9:00

Report  Quan Dil Analysis Analysis
Analyte Result Units Limit Limit  Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS*
1,1-Dichloroethene ND mg/kg 0.0018 0.0018 1 12/31/00 8:16 R.Ward 8260B 3597
cis-1,2-Dichloroethene ND mg/kg 0.0018 0.0018 1 12/31/00 8:16 R.Ward 8260B 3597
trans-1,2-Dichloroethene ND mg/kg 0.0018 0.0018 1 12/31/00 8:16 R.Ward 8260B 3597
Tetrachloroethene ND mg/kg 0.0018 0.0018 1 12731700 8:16 R.Ward 8260B 3597
Trichloroethene ND mg/kg 0.0018 0.0018 1 12/31/00 8:16 R.Ward 8260B 3597
Vinyl chloride ND mg/kg 0.0018 0.0018 1 12/31/00 8:16 R.Ward 8260B 3597
*GENERAL CHEMISTRY PARAMETERS*
% Dry Weight 84. % 1 12/22/00 9:39 J. Rudden CLP 374
ND - Not detected at the report limit.
Sample Extraction Data
Wt/Vol
Parameter Extracted Extract Vol Date Time Analyst Method

Volatile Organics 5.6 g 5.0 ml 12722700 11:00 1IMcDaniel 5035
Surrogate % Recovery Target Range
surr-1,2-Dichloroethane, d4 100. 50. - 140

Sample report continued . . .

2960 FoSTER CREIGHTON DRIVE / NASHVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-A182880
Sample ID: MW-4
Project: 39103-018

Page 2
Surrogate % Recovery Target Range
surr-Toluene d8 112, 73. - 139.
surr-4-Bromofluorobenzene 97. 62. - 131.
surr-Dibromofluoromethane 122. 64. - 145.

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: MLl & Report Date: 1/ 3/01

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FosTER CREIGHTON DRIVE / NASHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

ANALYTICAL REPORT

URS 2643

235 PEACHTREE ST, NE NORTH TOW

INCORPORATED

Lab Number: 00-A182881
Sample ID: MW-4
Sample Type: Soil

ATLANTA, GA 30303 Site ID:
Date Collected: 12/20/00

Project: 39103-018 Time Collected: 11:10

Project Name: EMORY Date Received: 12/21/00

Sampler: CHARLES WAY Time Received: 9:00

Report Quan Dil Analysis Analysis
Analyte Result Units Limit Limit Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS*
1,1-Dichloroethene ND mg/kg 0.0019 0.0019 1 12/31/00  8:54 R.Ward 8260B 3597
c¢is-1,2-Dichloroethene ND mg/kg 0.0019 0.0019 1 12731700  8:54 R.Ward 8260B 3597
trans-1,2-Dichloroethene ND mg/kg 0.0019 0.0019 1 12/317/00  8:54  R.Ward 8260B 3597
Tetrachloroethene ND mg/kg 0.0019 0.0019 1 12/31/00 8:54  R.Ward 8260B 3597
Trichloroethene ND mg/kg 0.0019 0.0019 1 12/31/00 8:54 R.Ward 8260B 3597
Vinyl chloride ND mg/kg 0.0019 0.0019 1 12/31/00  8:54  R.Ward 8260B 3597
*GENERAL CHEMISTRY PARAMETERS*
% Dry Weight 82. % 1 12722700  9:39 J. Rudden CLP 374
ND - Not detected at the report limit.
Sample Extraction Data
Wt/Vol
Parameter Extracted Extract Vol Date Time Analyst Method

Volatile Organics 5.2 g 5.0 ml 12/22/700 11:10 LMcDaniel 5035

Surrogate

surr-1,2-Dichloroethane, d4

Sample report continued . . .

% Recovery

Target Range

2960 FoSTER CREIGHTON DRIVE / NASHVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-A182881
Sample ID: MW-4
Project: 39103-018

Page 2
Surrogate % Recovery Target Range
surr-Toluene d8 127. 73. - 139.
surr-4-Bromofluorobenzene 100. 62. - 131.
surr-Dibromofluoromethane 110. 64. - 145.

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: /w*luql B, NS Report Date: 1/ 3/01

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FosTter CREIGHTON DRIVE / NasHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

ANALYTICAL REPORT

URS 2643

235 PEACHTREE ST, NE NORTH TOW

I N C

ORPORATED

Lab Number: 00-A182882
Sample ID: MW-4
Sample Type: Soil

ATLANTA, GA 30303 Site ID:
Date Collected: 12/20/00

Project: 39103-018 Time Collected: 11:15

Project Name: EMORY Date Received: 12/21/00

Sampler: CHARLES WAY Time Received: 9:00

Report  Quan Dil Analysis Analysis
Analyte Result Units Limit Limit Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS#*
1,1-Dichloroethene ND mg/kg 0.0016 0.0016 1 12/30/00 23:57 R.Ward 8260B 3597
cis-1,2-Dichloroethene ND mg/kg 0.0016 0.0016 1 12/30/00 23:57 R.Ward 8260B 3597
trans-1,2-Dichlorocethene ND mg/kg 0.0016 0.00l16 1 12730700 23:57 R.Ward 8260B 3597
Tetrachloroethene ND mg/kg 0.0016 0.0016 1 12730700 23:57 R.Ward 8260B 3597
Trichloroethene ND mg/kg 0.0016 0.0016 1 12/30/00 23:57 R.Ward 8260B 3597
Vinyl chloride ND mg/kg 0.0016  0.0016 1 12/30/00 23:57 R.Ward 8260B 3597
*GENERAL CHEMISTRY PARAMETERS*
% Dry Weight 80. % 1 12/22/700  9:39 J. Rudden CLP 374
ND - Not detected at the report limit.
Sample Extraction Data
Wt/Vol
Parameter Extracted Extract Vol Date Time Analyst Method

Volatile Organics 6.4 g 5.0 ml 12/22/00 11:15 LMcDaniel 5035

Surrogate

surr-1,2-Dichloroethane, d4

Sample report continued . . .

% Recovery

Target Range

2960 FosTER CREIGHTON DRIVE / NASHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-A182882
Sample ID: MW-4
Project: 39103-018

Page 2
Surrogate % Recovery Target Range
surr-Toluene d8 118, 73. - 139,
surr-4-Bromofluorobenzene 106. 62. - 131.
surr-Dibromofluoromethane 126. 64. - 145,

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: MdA A nAusA Report Date: 1/ 3/01

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FoSTER CREIGHTON DRIVE / NASHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

ANALYTICAL REPORT

URS 2643

235 PEACHTREE ST, NE NORTH TOW

INCORPORATED

Lab Number: 00-A182883
Sample ID: MW-1
Sample Type: Soil

ATLANTA, GA 30303 Site ID:
Date Collected: 12/20/00

Project: 39103-018 Time Collected: 15:45

Project Name: EMORY Date Received: 12/21/00

Sampler: CHARLES WAY Time Received: 9:00

Report Quan Dil Analysis Analysis
Analyte Result Units Limit Limit Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS*
1,1-Dichloroethene ND mg/kg 0.0016 0.0016 1 12/31/00 0:35 R.Ward 8260B 3597
cis-1,2-Dichloroethene ND mg/kg 0.0016 0.0016 1 12/31/00 0:35 R.Ward 8260B 3597
trans-1,2-Dichloroethene ND mg/kg 0.0016 0.0016 1 12/317/00 0:35 R.Ward 8260B 3597
Tetrachloroethene ND mg/kg 0.0016 0.0016 1 12/31/00 0:35 R.Ward 8260B 3597
Trichloroethene ND mg/kg 0.0016 0.0016 1 12/31/00 0:35 R.Ward 8260B 3597
Vinyl chloride ND mg/kg 0.0016 0.0016 1 12731700 0:35 R.Ward 8260B 3597
*GENERAL. CHEMISTRY PARAMETERS*
% Dry Weight 84, % 1 12722700 9:39 J. Rudden CLP 374
ND = Not detected at the report limit.
Sample Extraction Data
Wt/Vol
Parameter Extracted Extract Vol Date Time Analyst Method

Volatile Organics 6.4 g 5.0 ml 12722700 15:45 LMcDaniel 5035

Surrogate

surr-1,2-Dichloroethane, d4

Sample report continued . . .

% Recovery

Target Range

2960 FoSTER CREIGHTON DRIVE / NASHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-A182883
Sample ID: MW-1
Project: 39103-018

Page 2
Surrogate % Recovery Target Range
surr-Toluene d8 112, 73. - 139,
surr-4-Bromofluorobenzene 99. 62. - 131.
surr-Dibromofluoromethane 109. 64. - 145.

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: s lats . A aur A Report Date: 1/ 3/01

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FosTER CREIGHTON DRIVE / NaSHVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

ANALYTICAL REPORT

URS 2643
235 PEACHTREE ST, NE NORTH TOW

INCORPORATED

Lab Number: 00-A182884
Sample ID: MW-1
Sample Type: Soil

ATLANTA, GA 30303 Site ID:
Date Collected: 12/20/00

Project: 39103-018 Time Collected: 15:50

Project Name: EMORY Date Received: 12/21/00

Sampler: CHARLES WAY Time Received: 9:00

Report  Quan Dil Analysis Analysis
Analyte Result Units Limit Limit  Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS*
1,1-Dichloroethene ND mg/kg 0.0019 0.0019 1 12/31,/00 1:14 R.Ward 8260B 3597
cis-1,2-Dichloroethene ND mg/kg 0.0019 0.0019 1 12/31/00 1:14 R.Ward 8260B 3597
trans-1,2-Dichloroethene ND mg/kg 0.0019 0.0019 1 12/31/00 1:14 R.Ward 8260B 3597
Tetrachloroethene ND mg/kg 0.0019 0.0019 1 12/31/00 1:14 R.Ward 8260B 3597
Trichloroethene ND mg/kg 0.0019 0.0019 1 12/31/00 1:14 R.Ward 8260B 3597
Vinyl chloride ND mg/kg 0.0019 0.0019 1 12/31/00 1:14 R.Ward 8260B 3597
*GENERAL CHEMISTRY PARAMETERS*
% Dry Weight 80. % 1 12722700 9:39 J. Rudden CLP 374
ND - Not detected at the report limit.
Sample Extraction Data
Wt/Vol
Parameter Extracted Extract Vol Date Time Analyst Method

Volatile Organics 5.2 g 5.0 ml 12722700 15:50 LMcDaniel 5035

Surrogate

surr-1,2-Dichloroethane, d4

Sample report continued ., . .

% Recovery

Target Range

2960 FosTer CREIGHTON DRIVE / NAsuviLLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-A182884
Sample ID: MW-1
Project: 39103-018

Page 2
Surrogate % Recovery Target Range
surr-Toluene d8 129. 73. - 139.
surr-4-Bromofluorobenzene 101. 62. - 131.
surr-Dibromofluoromethane 105. 64. - 145,

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: M At B st Report Date: 1/ 3/01

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FoSTER CREIGHTON DRIVE / NASHVILLE,TN 37204 / 615-726-0177 / FAx: 615-726-0954 / 800-765-0980



Test/America

ANALYTICAL REPORT

URS 2643

235 PEACHTREE ST, NE NORTH TOW

INCORPORATED

Lab Number: 00-A182885
Sample ID: MW-1
Sample Type: Soil

ATILANTA, GA 30303 Site ID:
Date Collected: 12/20/00

Project: 39103-018 Time Collected: 15:55

Project Name: EMORY Date Received: 12/21/00

Sampler: CHARLES WAY Time Received: 9:00

Report  Quan Dil Analysis Analysis
Analyte Result Units Limit Limit Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS*
1,1-Dichloroethene ND mg/kg 0.0014 0.0014 1 12/31/00 1:52  R.Ward 8260B 3597
cis-1,2-Dichloroethene ND mg/kg 0.0014 0.0014 1 12/31/00 1:52  R.Ward 8260B 3597
trans-1,2-Dichloroethene ND mg/kg 0.0014 0.0014 1 12/31/00 1:52 R.Ward 8260B 3597
Tetrachloroethene ND mg/kg 0.0014 0.0014 1 12/31/00 1:52 R.Ward 8260B 3597
Trichloroethene ND mg/kg 0.0014 0.0014 1 12/31/00 1:52 R.Ward 8260B 3597
Vinyl chloride ND mg/kg 0.0014 0.0014 1 12/31/00 1:52  R.Ward 8260B 3597
*GENERAL CHEMISTRY PARAMETERS*
% Dry Weight 87. % 1 12722700  9:39 J. Rudden  CLP 374
ND ~ Not detected at the report limit.
Sample Extraction Data
Wt/Vol
Parameter Extracted Extract Vol Date Time Analyst Method

Volatile Organics 7.0 g 5.0 ml 12722700 15:55 LMcDaniel 5035

Surrogate

surr-1,2-Dichloroethane, d4

Sample report continued . , .

% Recovery

Target Range

2960 FosTerR CREIGHTON DRIVE / NasHvILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 00-A182885
Sample ID: MW-1
Project: 39103-018

Page 2
Surrogate % Recovery Target Range
surr-Toluene 48 119. 73. - 139.
surr-4-Bromofluorobenzene 101. 62, - 131.
surr-Dibromofluoromethane 106. 64. - 145,

# - Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: L&LA/b A - AL Report Date: 1/ 3/01

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FoSTER CREIGHTON DRIVE / NASHVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Matrix Spike Recovery

Analyte units Orig. Val. MS Val Spike Conc Recovery Target Range Q.C. Batch Spike Sample
1,1-Dichloroethene mg/kg < 0.0020 0.0526 0.0500 105 64. - 119. 3597 blank
Trichloroethene mg/kg < 0.0020 0.0485 0.0500 97 54. - 114. 3597 blank

Matrix Spike Duplicate

Analyte units Orig. Val. Duplicate RPD Limit Q.C. Batch
1,1-Dichloroethene mg/kg 0.0526 0.0471 11.03 33. 3597
Trichloroethene mg/kg 0.0485 0.0434 11.10 32. 3597

Laboratory Control Data

Analyte units Known Val. Analyzed Val % Recovery Target Range Q.C. Batch

1,1-Dichloroethene mg/kg 0.0500 0.0473 95 79 - 122 3597

cis-1,2-Dichloroethene mg/kg 0.0500 0.0476 95 81 - 121 3597

trans-1,2-Dichloroethene mg/kg 0.0500 0.0495 99 77 - 129 3597

Tetrachloroethene mg/kg 0.0500 0.0441 88 82 - 116 3597

Trichloroethene mg/kg 0.0500 0.0467 93 78 - 116 3597

Vinyl chloride mg/kg 0.0500 0.0492 98 65 - 140 3597
Blank Data

Analyte Blank Value Units Q.C. Batch

1,1-Dichloroethene < 0.0020 mg/kg 3597

cis-1,2-Dichloroethene < 0.0020 mg/kg 3597

trans-1,2-Dichloroethene < 0.0020 mg/kg 3597

Tetrachloroethene < 0.0020 mg/kg 3597

Trichloroethene < 0.0020 mgrkg 3597

Vinyl chloride < 0.0020 mgrkg 3597

# = Value outside Laboratory historical QC limits.

End of Report for Project 220547

2960 FosTER CREIGHTON DRIVE / NAsHVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

KAk RAK KA KRR KKK AR AR A AR A KA AR K AR hhhhkhhhAx kA dkdhhddh kR hhdkkhkdkhk
KEA KA KAAKR KRR A IR AR KA KA AR AR AR A IR A AR K ARk kR A kAR kA b A hkhhhhkk kA khhdhh
KAKAKAIA R A KA AR KA A R A I AR AR AR R IAR A AR K AK A AR KR AR R AR KA Ak dhkkdhkkhrhhhhdhd

KAKK KK AR AR AR AR KAAKRARKAR KRR KRR AR K AR AR AR R X AKX hhkhhdhhkhhkkhkhhhhhkhhkk

The previous group of samples has a request for additional testing
based upon these results. See the chain of custody!

Do not destroy this sheet until login has requested the appropriate

tests.

2960 FosTER CREIGHTON DRIVE / NasHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980
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Test/America

ANALYTICAL REPORT

URS 2643

235 PEACHTREE ST, NE NORTH TOW

I'NC

ORPORATED

Lab Number: 0l-Al36
Sample ID: MW-2 0-2°
Sample Type: Soil

ATLANTA, GA 30303 Site ID:
Date Collected: 1/ 2/01
Project: #39103 Time Collected: 10:15
Project Name: EMORY Date Received: 1/ 3/01
Sampler: CHARLES WAY Time Received: 9:00
Report Quan Dil Analysis Analysis
Analyte Result Units Limit Limit Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS*
1,1-Dichloroethene ND mg/kg 0.0019 0.0019 1 1/ 5/01 17:44 R.Ward 8260B 6924
cis-1,2-Dichloroethene ND mg/kg 0.0019 0.0019 1 1/ 5/01 17:44 R.Ward 8260B 6924
trans-1,2-Dichloroethene ND mg/kg 0.0019 0.0019 1 17 5/01 17:44 R.Ward 8260B 6924
Tetrachloroethene ND mg/kg 0.0019 0.0019 1 17 5,01 17:44 R.Ward 8260B 6924
Trichloroethene ND mg/kg 0.0019 0.0019 1 1/ 5/01 17:44 R.Ward 8260B 6924
Vinyl chloride ND mg/kg 0.0019 0.0019 1 1/ 5/01 17:44 R.Ward 8260B 6924
*GENERAL CHEMISTRY PARAMETERS*
% Dry Weight 85. % 1 1/ 3/01 9:24 D.Yeager CLP 6062
ND - Not detected at the report limit.
Sample Extraction Data
Wt/Vol
Parameter Extracted Extract Vol Date Time Analyst Method
Volatile Organics 5.2 g 5.0 ml 1/ 2/01 14:58 S. Wani 5035

Surrogate

surr-1,2-Dichloroethane, d4

Sample report continued ., . .

% Recovery

Target Range

2960 FoSTER CREIGHTON DRIVE / NASHVILLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: O0l1-A136
Sample ID: MW-2 0-2°
Project: #39103

Page 2

Surrogate % Recovery

surr-Toluene d8 118.
surr-4-Bromofluorobenzene 106.
surr-Dibromofluoromethane 116.

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

Target Range

73. - 139.
62. - 131.
64. - 145.

These results relate only to the items tested.
This report shall not be reproduced except in full and with

permission of the laboratory.

Report Approved By: EZ:j,//ﬁgiEZ:sz%zi%ff/

Report Date: 1/10/01

Paul E. lLane, Jr., Lab Director

Michael H. Dunn, M.S., Technical Director
Johnny A. Mitchell, Dir. Technical Serv.
Fric S. Smith, Assistant Technical Director

Gail A. Lage, Technical Serv.
Glenn L. Norton, Technical Serv.
Kelly S. Comstock, Technical Serv.
Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FOSTER CREIGHTON DRIVE / NASHVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

ANALYTICAL REPORT

URS 2643

235 PEACHTREE ST, NE NORTH TOW

ATLANTA, GA 30303

Project: #39103
Project Name: EMORY
Sampler: CHARLES WAY

I NC

OQORPORATED

Lab Number: 0l1-Al37
Sample ID: MW-2 5’
Sample Type: Soil
Site ID:

Date Collected: 1/ 2/01
Time Collected: 10:20
Date Received: 1/ 3/01
Time Received: 9:00

Analyte Result

*VOLATILE ORGANICS*

1,1-Dichloroethene ND
cis-1,2-Dichloroethene ND
trans-1,2-Dichloroethene ND
Tetrachloroethene ND
Trichloroethene ND
Vinyl chloride ND

*GENERAL, CHEMISTRY PARAMETERS*
% Dry Weight 82.

ND = Not detected at the report limit.

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

0.0023
0.0023
0.0023
0.0023
0.0023
0.0023

Quan
Limit

0.0020
0.0020
0.0020
0.0020
0.0020
0.0020

Dil Analysis Analysis

Factor Date Time Analyst Method

1 1/ 5701 18:21 R.Ward 8260B
1 1/ 5,01 18:21 R.Ward 8260B
1 1/ 5/01 18:21 R.Ward 8260B
1 1/ 5/01 18:21 R.Ward 8260B
1 1/ 5/01 18:21 R.Ward 8260B
1 1/ 5/01 18:21 R.Ward 8260B
1 1/ 3701 9:24  D.Yeager CLP

6924
6924
6924
6924
6924
6924

6062

Sample Extraction Data

Wt/Vol
Parameter Extracted Extract Vol
Volatile Organics 4.4 g 5.0 ml

1/

2/01 14:58

S. Wan

i 5035

Surrogate

surr-1,2-Dichloroethane, d4

Sample report continued . . ,

% Recovery

Target Range

2960 FosTER CREIGHTON DRIVE / NasuviLLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: Ol-Al37
Sample ID: MW-2 5°'
Project: #39103

Page 2
Surrogate % Recovery Target Range
surr-Toluene d8 117. 73. - 139.
surr-4-Bromofluorobenzene 104. 62. - 131.
surr-Dibromofluoromethane 115. 64. - 145,

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: g M Report Date: 1/10/01

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FoSTER GREIGHTON DRIVE / NASHVILLE, TN 37204 / 615-726-0177 / FAx: 615-726-0954 / 800-765-0980



Test/America

ANALYTICAL REPORT

URS 2643

235 PEACHTREE ST, NE NORTH TOW
ATLANTA, GA 30303

Project: #39103
Project Name: EMORY
Sampler: CHARLES WAY

I N C

ORPORATED

Lab Number: 01-A138
Sample ID: MW-2 10’
Sample Type: Soil
Site ID:

Date Collected: 1/ 2/01
Time Collected: 10:30
Date Received: 1/ 3/01
Time Received: 9:00

Report Quan Dil Analysis Analysis

Analyte Result Units Limit Limit Factor Date Time Analyst Method Batch
*VOLATILE ORGANICS*
1,1-Dichloroethene ND mg/kg 0.0020 0.0020 1 1/ 5,01 18:58 R.Ward 8260B 6924
cis-1,2-Dichloroethene ND mg/kg 0.0020 0.0020 1 1/ 5/01 18:58 R.Ward 8260B 6924
trans-1,2-Dichloroethene ND mg/kg 0.0020 0.0020 1 1/ 5/01 18:58 R.Ward 8260B 6924
Tetrachloroethene ND mg/kg 0.0020 0.0020 1 17 5,01 18:58 R.Ward 8260B 6924
Trichloroethene ND mg/kg 0.0020 0.0020 1 17 5/01 18:58 R.Ward 8260B 6924
Vinyl chloride ND mg/kg 0.0020 0.0020 1 1/ 5/01 18:58 R.Ward 8260B 6924
*GENERAL CHEMISTRY PARAMETERS*
% Dry Weight 92. % 1 17 3/01 9:24 D.Yeager CLP 6062
ND - Not detected at the report limit.

Sample Extraction Data

Wt/Vol

Parameter Extracted Extract Vol Date Time Analyst Method
Volatile Organics 5.0 g 5.0 ml 1/ 2/01 14:58 S. Wani 5035
Surrogate % Recovery Target Range
surr-1,2-Dichloroethane, d4 111, 50. - 140

Sample report continued . . ,

2960 FosTER CREIGHTON DRIVE / NASHVILLE,TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

ANALYTICAL REPORT

Laboratory Number: 01-Al38
Sample ID: MWw-2 10°
Project: #39103

Page 2
Surrogate % Recovery Target Range
surr-Toluene d8 114, 73. - 139.
surr-4-Bromofluorobenzene 103. 62. - 131.
surr-Dibromofluoromethane 118. 64. - 145,

# = Recovery outside Laboratory historical limits.

All results reported on a wet weight basis.

These results relate only to the items tested.
This report shall not be reproduced except in full and with
permission of the laboratory.

Report Approved By: Report Date: 1/10/01
y

Paul E. Lane, Jr., Lab Director Gail A. Lage, Technical Serv.
Michael H. Dunn, M.S., Technical Director Glenn L. Norton, Technical Serv.
Johnny A. Mitchell, Dir. Technical Serv. Kelly S. Comstock, Technical Serv.
Eric S. Smith, Assistant Technical Director Pamela A. Langford, Technical Serv.

Laboratory Certification Number: 387

End of Sample Report.

2960 FosTER CREIGHTON DRIVE / NasuviLLe, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

I NCORPORATED

PROJECT QUALITY CONTROL DATA

Matrix Spike Recovery

Analyte units Orig. Val. MS Val Spike Conc  Recovery Target Range Q.C. Batch Spike Sample

**VOA PARAMETERS**

Benzene mg/1 < 0.00200 0.0400 0.0500 80 53. - 134. 9193 blank
Benzene mg/1 < 0.00200 0.0410 0.0500 82 53. - 134. 9193 blank
Carbon tetrachloride mg/1l < 0.00200 0.0400 0.0500 80 66. - 135. 9193 blank
Carbon tetrachloride mg/1 < 0.00200 0.0410 0.0500 82 66. - 135. 9193 blank
Chlorobenzene mg/1 < 0.00200 0.0430 0.0500 86 62. - 131. 9193 blank
Chlorobenzene mg/1 < 0.00200 0.0530 0.0500 106 62. - 131. 9193 blank
Chloroform mg/1 < 0.00200 0.0480 0.0500 96 67. - 130. 9193 blank
Chloroform mg/1 < 0.00200 0.0530 0.0500 106 67. - 130. 9193 blank
1,2-Dichloroethane mg/1 < 0.00200 0.0520 0.0500 104 70. - 129. 9193 blank
1,2-Dichloroethane mg/1 < 0.00200 0.0550 0.0500 110 70. - 129. 9193 blank
1,1-Dichloroethene mg/1 < 0.00200 0.0460 0.0500 92 42, - 149, 9193 blank
1,1-Dichloroethene mg/1 < 0.00200 0.0500 0.0500 100 42, - 149, 9193 blank
Methylethylketone mg/1 < 0.0100 0.229 0.250 92 29. - 167. 9193 blank
Methylethylketone mg/1 < 0.0100 0.251 0.250 100 29. - 167. 9193 blank
Tetrachloroethene mg/1 < 0.00200 0.0450 0.0500 90 49. - 148, 9193 blank
Tetrachloroethene mg/1 < 0.00200 0.0420 0.0500 84 49. - 148, 9193 blank
Trichloroethene mg/l < 0.00200 0.0450 0.0500 90 51. - 139, 9193 blank
Trichloroethene mg/1 < 0.00200 0.0450 0.0500 90 51. - 139. 9193 blank
Vinyl Chloride mg/1 < 0.00200 0.0430 0.0500 86 52. - 160. 9193 blank
Vinyl Chloride mg/1 < 0.00200 0.0480 0.0500 96 52. - 160. 9193 blank
1,1-Dichloroethene mg/kg < 0.0020 0.0572 0.0500 114 64. - 119. 6924 blank
Trichloroethene mg/kg < 0.0020 0.0568 0.0500 114 54. - 114, 6924 blank

Matrix Spike Recovery

Analyte units Orig. Vval. MS Val Spike Conc Recovery Target Range Q.C. Batch Spike Sample

**BNA PARAMETERS**

Cresols mg/1 < 0.0100 0.220 0.300 73 23. - 123. 8672 blank
Cresols mg/1 < 0.0100 0.208 0.300 69 23. - 123, 8672 blank

Project QC continued .

2960 FoSTER CREIGHTON DRIVE / NasHViLLE, TN 37204 / 615-726-0177 / Fax: 615-726-0954 / 800-765-0980



Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Matrix Spike Recovery

Analyte units Orig. Val. MS Vval Spike Conc Recovery Target Range Q.C. Batch Spike Sample
1,4-Dichlorobenzene mg/1 < 0.0100 0.0800 0.100 80 18. - 143. 8672 blank
1,4-Dichlorobenzene mg/1l < 0.0100 0.0760 0.100 76 18. - 143. 8672 blank
2,4-Dinitrotoluene mg/1 < 0.0100 0.0760 0.100 76 22, - 148, 8672 blank
2,4-Dinitrotoluene mg/1 < 0.0100 0.0780 0.100 78 22. - 148, 8672 blank
Hexachlorobenzene mg/1 < 0.0100 0.0620 0.100 62 11. - 1lleé. 8672 blank
Hexachlorobenzene mg/1 < 0.0100 0.0560 0.100 56 11. - 1llé. 8672 blank
Hexchlor-1,3-butadien mg/1 < 0.0100 0.0800 0.100 80 18. - 157, 8672 blank
Hexchlor-1,3-butadien mg/1l < 0.0100 0.0800 0.100 80 18. - 157, 8672 blank
Hexachloroethane mg/1 < 0.0100 0.0800 0.100 80 13. - 155. 8672 blank
Hexachloroethane mg/1 < 0.0100 0.0780 0.100 78 13. - 155 8672 blank
Nitrobenzene mg/1 < 0.0100 0.0720 0.100 72 17. - 153. 8672 blank
Nitrobenzene mg/1 < 0.0100 0.0740 0.100 74 17. - 153. 8672 blank
Pentachlorophenol mg/1 < 0.0100 0.0840 0.100 84 20. - 144, 8672 blank
Pentachlorophenol mg/1 < 0.0100 0.0780 0.100 78 20. - l44. 8672 blank
Pyridine mg/1 < 0.0100 0.0900 0.100 90 - 142. 8672 blank
Pyridine mg/1 < 0.0100 0.0840 0.100 84 8. - 142. 8672 blank
2,4,5-Trichlorophenol mg/1 < 0.0100 0.0880 0.100 88 20. - 147, 8672 blank
2,4,5-Trichlorophenol mg/1 < 0,0100 0.0840 0.100 84 20. - 147. 8672 blank
2,4,6-Trichlorophenol mg/1 < 0.0100 0.0800 0.100 80 19. - 145. 8672 blank
2,4,6-Trichlorophenol mg/l < 0.0100 0.0800 0.100 80 19. - 145, 8672 blank

Analyte units Orig. Val. MS Val Spike Conc Recovery Target Range Q.C. Batch Spike Sample

**PEST/PCB/HERB PARAMETERS**

2,4-D mg/1 < 0.100 0.800 1.00 80 12. - 150. 8040 01-A52
2,4-D mg/1 < 0.100 0.770 1.00 77 12. - 150. 8040 01-A52
Endrin mg/1 < 0,00050 0.00840 0.01000 84 55, = 154. 8687 blank
Endrin mg/1 < 0,00050 0.00840 0.01000 84 55. - 154, 8687 blank
Heptachlor mg/1 < 0,00050 0.00830 0.01000 83 37. - 139. 8687 blank
Heptachlor mg/1 < 0.00050 0.00800 0.01000 80 37. - 139. 8687 blank
Lindane mg/1 < 0.00050 0.00990 0.01000 99 45, - 139. 8687 blank
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Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Matrix Spike Recovery

Analyte units Orig. Val. MS Vval Spike Conc Recovery Target Range Q.C. Batch Spike Sample
Lindane mg/1 < 0.00050 0.00890 0.01000 89 45. - 139. 8687 blank
Methoxychlor mg/1 < 0.00050 0.00800 0.01000 80 50. - 150. 8687 blank
Methoxychlor mg/1 < 0.00050 0.00990 0.01000 99 50. - 150. 8687 blank
Silvex mg/1 < 0.0100 0.0800 0.100 80 15. - 132. 8040 01-A52
Silvex mg/l < 0.0100 0.0800 0.100 80 15. - 132. 8040 01-A52

Analyte units Orig. Val. MS val Spike Conc  Recovery Target Range Q.C. Batch Spike Sample
**METALS**

Arsenic mg/1 < 0.100 10.3 10.0 103 80 - 120 6490 01-4122
Barium mg/1 < 1.00 98.0 100. 98 80 - 120 6490 01-a122
Cadmium mg/1 < 0.100 10.1 10.0 101 80 - 120 6490 01-a122
Chromium mg/1 < 0.500 48.6 50.0 97 80 - 120 6490 01-A122
Lead mg/1 < 0.500 50.50 50.00 101 80 - 120 6490 01-A122
Mercury mg/1 < 0.0100 1.060 1.000 106 80 - 120 6489 01-A122
Selenium mg/1l < 0.100 10.9 10.0 109 80 - 120 6490 01-A122
Silver mg/1 < 0.100 9.47 10.0 95 80 - 120 6490 01-A122
Chlordane mg/l < 0.00050 0.00510 0.00400 128# 80 - 120 8687 blank
Chlordane mg/1 < 0.00050 0.00490 0.00400 1224 80 - 120 8687 blank
Toxaphene mg/1 < 0,010 0.024 0,040 60# 80 - 120 8687 blank
Toxaphene mg/1 < 0.010 0.031 0.040 78# 80 - 120 8687 blank
Heptachlor epoxide mg/1 < 0.00050 0.00850 0.01000 85 80 - 120 8687 blank
Heptachlor epoxide mg/1 < 0.00050 0.00880 0.01000 88 80 - 120 8687 blank

Matrix Spike Duplicate

Analyte units Orig. Val. Duplicate RPD Limit Q.C. Batch

**VOA PARAMETERS**
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Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Matrix Spike Duplicate

Analyte units Orig. Val. Duplicate RPD Limit Q.C. Batch
Benzene mg/1 0.0400 0.0410 2.47 25 9193
Carbon tetrachloride mg/1 0.0400 0.0410 2.47 28 9193
Chlorobenzene mg/1 0.0430 0.0530 20.83 25, 9193
Chloroform mg/1 0.0480 0.0530 9.90 23. 9193
1,2-Dichloroethane mg/1 0.0520 0.0550 5.61 25. 9193
1,1-Dichloroethene mg/1 0.0460 0.0500 8.33 36, 9193
Methylethylketone mg/1 0.229 0.251 9.17 50. 9193
Tetrachloroethene mg/1 0.0450 0.0420 6.90 27. 9193
Trichloroethene mg/1 0.0450 0.0450 0.00 30. 9193
Vinyl Chloride mg/1 0.0430 0.0480 10.99 44 9193
1,1-Dichloroethene mg/kg 0.0572 0.0540 5.76 33 6924
Trichloroethene mg/kg 0.0568 0.0543 4.50 32 6924

Analyte units Orig. Val. Duplicate RPD Limit Q.C. Batch

**BNA PARAMETERS**

Cresols mg/1 0.220 0.208 5.61 63. 8672
1,4-Dichlorobenzene mg/1 0.0800 0.0760 5.13 67. 8672
2,4-Dinitrotoluene mg/1 0.0760 0.0780 2.60 72. 8672
Hexachlorobenzene mg/1 0.0620 0.0560 10.17 70. 8672
Hexchlor-1,3-butadien mg/1 0.0800 0.0800 0.00 66. 8672
Hexachloroethane mg/1 0.0800 0.0780 2.53 66. 8672
Nitrobenzene mg/1 0.0720 0.0740 2.74 63. 8672
Pentachlorophenol mg/1 0.0840 0.0780 7.41 76. 8672
Pyridine mg/1 0.0900 0.0840 6.90 100. 8672
2,4,5-Trichlorophenol mg/1 0.0880 0.0840 4.65 73. 8672
2,4,6-Trichlorophencl mg/1 0.0800 0.0800 0.00 71. 8672
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Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Matrix Spike Duplicate

Analyte units Orig. Val. Duplicate RPD Limit Q.C. Batch

**PEST/PCB/HERB PARAMETERS**

2,4-D mg/1 0.800 0.770 3.82 41. 8040
Endrin mg/1l 0.00840 0.00840 0.00 42, 8687
Heptachlor mg/1 0.00830 0.00800 3.68 46. 8687
Lindane mg/1 0.00990 0.00890 10.64 47. 8687
Methoxychlor mg/1 0.00800 0.00990 21.23¢# 20. 8687
Silvex mg/1 0.0800 0.0800 0.00 45, 8040

Matrix Spike Duplicate

Analyte units Orig. Val. Duplicate RPD Limit Q.C. Batch
**METALS**
Arsenic mg/1 10.3 10.2 0.98 20 6490
Barium mg/1 98.0 97.4 0.61 20 6490
Cadmium mg/1 10.1 9.99 1.10 20 6490
Chromium mg/l 48.6 48.2 0.83 20 6490
Lead mg/1 50.50 49.80 1.40 20 6490
Mercury mg/1 1.060 1.070 0.94 20 6489
Selenium mg/1 10.9 11.0 0.91 20 6490
Silver mg/1 9.47 9.39 0.85 20 6490

Laboratory Control Data

Analyte units Known Val. Analyzed Val % Recovery Target Range Q.C. Batch

**VOA PARAMETERS**

Benzene mg/1 0.0500 0.0410 82 73 - 113 9193
Carbon tetrachloride mg/1 0.0500 0.0390 78 70 - 122 9193
Chlorobenzene mg/1 0.0500 0.0470 94 82 - 122 9193
Chloroform mg/1 0.0500 0.0500 100 69 - 120 9193
1,2-Dichloroethane mg/1 0.0500 0.0530 106 65 - 125 9193
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merica

INCORPORATETD

Test/

PROJECT QUALITY CONTROL DATA

Laboratory Control Data

Analyte units Known Val. Analyzed Val % Recovery Target Range Q.C. Batch
1,1-Dichloroethene mg/1 0.0500 0.0460 92 70 - 121 9193
Methylethylketone mg/1 0.250 0.267 107 48 - 138 9193
Tetrachloroethene mg/1 0.0500 0.0390 78 # 79 - 111 9193
Trichloroethene mg/1 0.0500 0.0410 82 70 - 121 9193
Vinyl Chloride mg/1 0.0500 0.0580 116 61 - 143 9193
1,1-Dichloroethene mg/kg 0.0500 0.0561 112 79 - 122 6924
cis-1,2-Dichloroethene mg/kg 0.0500 0.0590 118 8l - 121 6924
trans-1,2-Dichloroethene mg/kg 0.0500 0.0575 115 77 - 129 6924
Tetrachloroethene mg/kg 0.0500 0.0573 115 82 - 116 6924
Trichloroethene mg/kg 0.0500 0.0568 114 78 - 116 6924
Vinyl chloride mg/kg 0.0500 0.0575 115 65 - 140 6924
Laboratory Control Data
Analyte units Known Val. Analyzed Val % Recovery Target Range Q.C. Batch
**BNA PARAMETERS**

Cresols mg/1 0.300 0.228 76 43 - 113 8672
1,4-Dichlorobenzene mg/l 0.100 0.0800 80 32 - 140 8672
2,4-Dinitrotoluene mg/1 0.100 0.0780 78 39 - 145 8672
Hexachlorobenzene mg/1 0.100 0.0560 56 23 - 113 8672
Hexchlor-1,3-butadien mg/1 0.100 0.0800 80 36 - 154 8672
Hexachloroethane mg/1 0.100 0.0800 80 25 - 157 8672
Nitrobenzene mg/1 0.100 0.0720 72 33 - 148 8672
Pentachlorophenol mg/1 0.100 0.0760 76 37 - 128 8672
Pyridine mg/1 0.100 0.0940 94 35 - 143 8672
2,4,5-Trichlorophenol mg/1 0.100 0.0860 86 41 - 134 8672
2,4,6-Trichlorophenol mg/1 0.100 0.0820 82 36 - 139 8672
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Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Laboratory Control Data

Analyte units Known Val. Analyzed Val % Recovery Target Range Q.C. Batch

Laboratory Control Data

Analyte units Known Val. Analyzed Val % Recovery Target Range Q.C. Batch

**PEST/PCB/HERB PARAMETERS**

Chlordane mg/1 0.00400 0.00510 128 52 - 135 8687
Endrin mg/1 0.01000 0.00870 87 61 - 153 8687
Heptachlor mg/1 0.01000 0.00820 82 46 - 133 8687
Lindane mg/1 0.01000 0.00970 97 53 - 135 8687
Methoxychlor mg/1 0.01000 0.00820 82 53 - 165 8687
Toxaphene mg/1 0.040 0.024 60 60 - 140 8687

Laboratory Control Data

Analyte units Known Val. Analyzed Val % Recovery Target Range Q.C. Batch
**METALS**
Arsenic mg/1 1.00 1.04 104 80 - 120 6490
Barium mg/1 10.0 10.1 101 80 - 120 6490
Cadmium mg/1 1.00 1.02 102 80 - 120 6490
Chromium mg/1 5.00 5.03 101 80 - 120 6490
Lead mg/1 5.000 5.040 101 80 - 120 6490
Mercury mg/1 0.1000 0.1140 114 85 - 115 6489
Selenium mg/1 1.00 1.07 107 , 80 - 120 6490
Silver mg/1 1.00 1.00 100 80 - 120 6490
Blank Data
Analyte Blank Value Units Q.C. Batch Date Analyzed Time Analyzed

**VOA PARAMETERS**
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Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Blank Data
Analyte Blank Value Units Q.C. Batch Analysis Date Analysis Time
Benzene < 0.00200 mg/l 9193 1/10/01 12:03
Carbon tetrachloride < 0.00200 mg/l 9193 1/10/01 12:03
Chlorobenzene < 0.00200 mg/1 9193 1/10/01 12:03
Chloroform < 0.00200 mg/1 9193 1/10/01 12:03
1,2-Dichloroethane < 0.00200 mg/1 9193 1/10/01 12:03
1,1-Dichloroethene < 0.00200 mg/1 9193 1710701 12:03
Methylethylketone < 0.0100 mg/1 9193 1/10/01 12:03
Tetrachloroethene < 0.00200 mg/1 9193 1/10/01 12:03
Trichloroethene < 0.00200 mg/1 9193 1/10/01 12:03
Vinyl Chloride < 0.00200 mg/1 9193 1710701 12:03
1,1-Dichloroethene < 0.0020 mg/kg 6924 1/ 5701 11:47
cis-1,2-Dichloroethene < 0.0020 mg/kg 6924 17 5/01 11:47
trans-1,2-Dichloroethene < 0.0020 mg/kg 6924 1/ 5/01 11:47
Tetrachloroethene < 0.0020 mg/kg 6924 17 5701 11:47
Trichloroethene < 0.0020 mg/kg 6924 17 5701 11:47
Vinyl chloride < 0.0020 mg/kg 6924 17 5/01 11:47
VOA Surr, 1,2-DCA, d4 99 % Rec 9193 1710701 12:03
surr-1,2-Dichloroethane, d4 99 % Rec 6924 1/ 5/01 11:47
VOA Surr, Toluene d8 87 % Rec 9193 1/10/01 12:03
surr-Toluene d8 115. % Rec 6924 17 5/01 11:47
VOA Surr, 4-BFB 79. % Rec 9193 1/10/01 12:03
surr-4-Bromofluorobenzene 99; % Rec 6924 1/ 5701 11:47
surr-Dibromofluoromethane 113. % Rec 6924 17 5701 11:47
Blank Data
Analyte Blank Value Units Q.C. Batch Date Analyzed Time Analyzed
**BNA PARAMETERS**
Cresols < 0.0100 mg/1 8672 17 6/01 15:08
1,4-Dichlorobenzene < 0.0100 mg/1 8672 17 6/01 15:08
2,4-Dinitrotoluene < 0.0100 mg/1 8672 1/ 6/01 15:08
Hexachlorobenzene < 0.0100 mg/1 8672 17 6/01 15:08
Hexchlor-1,3-butadien < 0.0100 mg/l 8672 17 6/01 15:08
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Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Blank Data
Analyte Blank Value Units Q.C. Batch Analysis Date Analysis Time
Hexachloroethane < 0.0100 mg/1 8672 17 6/01 15:08
Nitrobenzene < 0.0100 mg/l 8672 17 6701 15:08
Pentachlorophenol < 0,0100 mg/l 8672 17 6/01 15:08
Pyridine < 0.0100 mg/1 8672 17 6/01 15:08
2,4,5-Trichlorophenol < 0.0100 mg/1 8672 1/ 6/01 15:08
2,4,6-Trichlorophenol < 0.0100 mg/1 8672 1/ 6/01 15:08

Blank Data
Analyte Blank Value Units Q.C. Batch Date Analyzed Time Analyzed

**PEST/PCB/HERB PARAMETERS**

Chlordane < 0.00050 mg/1 8687 17 8/01 15:50
2,4-D < 0.100 mg/1 8040 17 6/01 13:08
Endrin < 0.00050 mg/1 8687 17 8/01 15:50
Heptachlor < 0.00050 mg/1 8687 1/ 8/01 15:50
Lindane < 0.00050 mg/1 8687 17 8/01 15:50
Methoxychlor < 0.00050 mg/1 8687 1/ 8/01 15:50
Toxaphene < 0.010 mg/1 8687 17 8/01 15:50
Silvex < 0,0100 mg/l 8040 1/ 6/01 13:08
pest surr-TCMX 36. 7% Rec 8687 1/ 8/01 15:50
surr-Dibutylchlorendate 44, % Rec 8687 17 8/01 15:50
surr-DCPAA 70. % Rec 8040 17 6/01 13:08
Blank Data
Analyte Blank Value Units Q.C. Batch Date Analyzed Time Analyzed
**METALS**
Arsenic < 0.100 mg/1 6490 17 4/01 18:44
Barium < 1.00 mg/1 6490 17 4/01 18:44
Cadmium < 0.100 mg/1 6490 1/ 4/01 18:44
Chromium < 0.500 mg/1 6490 17 4/01 18:44
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Test/America

INCORPORATED

PROJECT QUALITY CONTROL DATA

Blank Data
Analyte Blank Value Units Q.C. Batch Analysis Date Analysis Time
Lead < 0.500 mg/1 6490 1/ 4/01 18:44
Mercury < 0.0100 mg/l 6489 1/ 4/01 15:00
Selenium < 0.100 mg/1 6490 17 4/01 18:44
Silver < 0.100 mg/1 6490 1/ 4/01 18:44

# = Value outside Laboratory historical QC limits.

End of Report for Project 221419
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