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1.0

INTRODUCTION

This 4t Annual Progress Report is being submitted on behalf of Atlanta Gas Light
Company (AGLC) for the Macon former Manufactured Gas Plant (MGP) site
located in Macon, Bibb County, Georgia (Figure 1). Two MGP facilities formerly
operated in the area of Mulberry Street and 6th Street in Macon. The former MGP
located at 137 Mulberry Street (southeast of 6th Street) has been the subject of
numerous investigation and corrective actions since the 1980s. This portion of
the Macon MGP site is referred to as the Mulberry Street former MGP (also
referred to as the Eastern Portion MGP in previous correspondence) and also
includes those parcels affected by a release from the former operations. The
property where the Mulberry Street former MGP facility operations were
conducted is bounded by Walnut Street, 7th Street, Mulberry Street, and 6t Street,
and is currently owned by Macon Urban Development Authority (MUDA).
Investigation on this portion of the former MGP began in 1986 and soil
remediation was completed in 2004.

The second MGP was located northwest of 6th Street and is bounded by Terminal
Avenue on the north side. Investigation of this property began in 2005. Soil and
groundwater impacts requiring additional investigation were identified during
the installation of injection wells for the in-situ chemical oxidation (ISCO)
remedy and demolition of structures on the property. The results of
investigations and additional historical research established that this location
was a separate former MGP site that used different MGP production processes
than the Mulberry MGP. This former MGP is referred to as the Western Portion
MGP (Figure 2).

AGLC and the Georgia Environmental Protection Division (EPD) entered into
Consent Order EPD-HSR-227 on July 11, 2000. The Consent Order was
administered under the Hazardous Site Response Act (HSRA) and the Site was
listed on the EPD Hazardous Site Inventory (HSI) as number 10511. AGLC
completed a series of investigations and implemented numerous EPD-approved
corrective actions while under the HSRA program to address residual MGP
impacts in the unsaturated and saturated materials at the Site and on
neighboring parcels.

AGLC submitted an application to enter the Georgia Voluntary Remediation
Program (VRP) and a Voluntary Investigation and Remediation Plan (VIRP) to EPD
in October 2014. On January 14, 2015, AGLC and EPD signed and executed
Consent Order EPD-VRP-12, providing for transition of the Site from regulation
under HSRA to the VRP. EPD acknowledged acceptance to the VRP in
correspondence dated May 21, 2015 and provided comments on the VIRP in
correspondence dated May 26, 2015. For the purposes of this document, the
term “Site” is defined as the portion of AGLC'’s contiguous property and any
other owner’s property potentially impacted by the former MGP operations. The
Site, additional VRP-qualifying properties, and adjoining properties are shown
on Figure 3.

ERM 1 AGLC Macon 4t Semiannual Progress Report



Under the VRP, the schedule for submittal of progress reports is May 21st and
November 21st annually. The purpose of this report is to provide EPD with an
update of activities completed since submittal of the 34 Semiannual Progress
Report on November 21, 2016. In addition, the progress report describes
upcoming planned activities. In correspondence dated May 26, 2015, EPD
provided comments to the October 2014 VIRP; the comments were addressed in
the 1st Semiannual Progress Report (ERM, 2015).

In correspondence dated February 21, 2017, EPD provided comments to the I+,
2nd and 37 Semiannual Progress Reports and the 2016 Corrective Action Completion
Report. The comments were addressed in correspondence dated March 22, 2017.
Details of the correspondence are provided in Section 2.1.

ERM 2 AGLC Macon 4t Semiannual Progress Report



2.0

2.1

2.2

2.3

ACTIVITIES COMPLETED SINCE 380 SEMIANNUAL PROGRESS REPORT
SUBMITTAL

This section describes activities that have been completed since the 37 Semiannual
Progress Report (ERM, 2016) was submitted in November 2016. These activities
include:

e Review and provide responses to EPD comments received on
February 21, 2017, regarding the following submittals:
0 Ist Semiannual Progress Report (November 2015);
0 2 Semiannual Progress Report (May 2016); and
0 3 Semiannual Progress Report (November 2016), which included
the Corrective Action Completion Report for Remediation of the Former
Manufactured Gas Plan Site - Western Parcel (CACR).
e Completion of the February 2017 semiannual groundwater
monitoring event.

REGULATORY CORRESPONDENCE

In correspondence dated February 21, 2017, EPD provided comments to the
above referenced reports. EPD comments #1 and #2 required a response, while
comments #3 through #6 indicated EPD’s approval of recommendations
included in the previously submitted progress reports. The EPD comment letter
and AGLC response letter are provided in Appendix A.

SEMIANNUAL GROUNDWATER MONITORING

Groundwater sampling at the Site is typically conducted in February (annual
event) and August (semiannual event). As discussed in the 37 Semiannual
Progress Report, in situ solidification (ISS) remediation of MGP-derived
byproduct-like material (BPLM) and/ or source materials below the groundwater
table at the former Western Portion Macon MGP site was completed in late 2015,
excavation of unsaturated soil to remove BPLM and/or source material was
completed in mid-April 2016, and restoration activities were completed in late
April 2016.

The February 2017 (annual) groundwater monitoring event represents the fourth
monitoring event since ISS activities were completed, the third since excavation
activities were completed, and the second since completion of Site restoration.
Sections 3 and 4 of this report discuss the groundwater monitoring objectives
and February 2017 results.

REGISTERED PROFESSIONAL SUPPORTING DOCUMENTATION

To document the direct oversight of implementation of corrective action and
long-term monitoring, a monthly summary of hours invoiced and description of

ERM 3 AGLC Macon 4t Semiannual Progress Report



services provided by Adria Reimer, P.G. (Georgia No. 002004) to the VRP
participant since the previous submittal to EPD is shown in the following table:

Adria Reimer, P.G. (Georgia No. 002004)

Month Hours Invoiced Work Completed
November 2016 17
December 2016 3.5
January 2017 1 Oversight of the work summarized
February 2017 16 in this report
March 2017 22
April 2017 36.5

ERM 4 AGLC Macon 4t Semiannual Progress Report



3.0

3.1

3.1.1

GROUNDWATER MONITORING METHODS

This section summarizes groundwater level measurement and groundwater
sample collection methods utilized during the February 2017 annual
groundwater monitoring event at the Site. Site features, property boundaries,
the extent of ISS activities, and locations of groundwater monitoring wells are
shown on Figure 2. Property ownership information is shown on Figure 3.

The volatile organic compounds (VOCs) and semivolatile organic compounds
(SVOCs) on the COl list (Table 1) were updated based on correspondence
received from the EPD dated January 17, 2012 to include constituents listed in
Table 2-1 of the January 2004 Compliance Status Report (CSR). The January 17,
2012 correspondence also requested that the COI list remain in use until COI
delineation to background and certification of the Western Portion to the
applicable risk-reduction standard (RRS) is completed and documented by
submittal of an updated CSR. . Per comments #5 and #6 of the February 21,
2017 EPD comment letter, laboratory analysis of groundwater samples for
inorganic constituents is no longer required at the Site.

The February 2017 annual monitoring event for alluvial groundwater represents
the second Site-wide alluvial sampling event since the completion of Site
remedial activities in April 2016. Sampling was conducted in accordance with
Alluvial Groundwater Monitoring Work Plan (AGMWP) [Appendix H of the
Western Portion and MW-101 Area Groundwater Corrective Action Plan Addendum]
submitted to EPD on October 14, 2014 as Appendix C of the VIRP. The network
of alluvial groundwater monitoring wells sampled in February 2017 is presented
as Table 2, and is consistent with the list provided as Table B1-2 in the 3
Semiannual Progress Report.

Groundwater samples collected from bedrock wells during the February 2017
monitoring event were obtained using methods described in the Bedrock
Groundwater Monitoring Plan (BGMP) [Appendix I of the Voluntary Investigation
Remediation Plan (VIRP)] submitted to the EPD on October 14, 2014. The bedrock
groundwater monitoring schedule is presented in Table 3, and is consistent with
the schedule proposed in Table B1-3 of the 3¢ Semiannual Progress Report.

SCOPE OF WORK

The February 2017 groundwater monitoring event, which represents the annual
monitoring event, included the following tasks:

Field Tasks

e Groundwater level gauging;

e Monitoring for the presence of dense non-aqueous phase liquid
(DNAPL);

¢ Groundwater sampling; and

ERM 5 AGLC Macon 4t Semiannual Progress Report



3.1.2

3.2

3.3

3.4

e Waste management.
Reporting Tasks

e Tabulation of groundwater elevations;
e Tabulation of laboratory analytical results for COI;

e Preparation of alluvial groundwater elevation maps and bedrock
groundwater flow potential maps;

e Evaluation of groundwater flow in the alluvial and bedrock aquifers;

e Evaluation of analytical results relative to Type 2 and Type 4 RRS;
and

e Preparation of isoconcentration maps for benzene and naphthalene.
GROUNDWATER MONITORING NETWORK

The network of monitoring wells was developed over a series of investigations to
determine on-site and off-site groundwater impacts. The annual event (February)
represents the event with the greater number of wells to be sampled and the
semiannual event (August) includes a subset of these wells. The alluvium
groundwater monitoring well network is included as Table 2, the bedrock
groundwater-monitoring network is included as Table 3, and locations of
existing monitoring wells are shown on Figure 2.

GROUNDWATER LEVEL GAUGING AND WELL INSPECTION

During the initial groundwater gauging task the condition of each well was
noted, including the concrete surface seal, outer casing, inner expandable well
cap, and lock. Any well caps, manhole cover bolts, or locks that were damaged or
missing were noted and replaced during this reporting period. Groundwater
levels were measured from the pre-existing surveyed reference point on the top
of casing of each well. All wells were gauged with an oil-water interface meter to
obtain depth to water data and to assess whether DNAPL was present. The
interface meter was decontaminated between wells by wiping the line with a
cloth containing isopropanol followed by a cloth containing deionized water.

The probe was decontaminated using a wash of deionized water and a
phosphate-free detergent followed by a deionized water rinse.

WELL PURGING AND GROUNDWATER SAMPLE COLLECTION METHODS

Before collection of groundwater samples, each well was purged using low-
flow/ low-volume techniques conducted in accordance with ERM’s standard
operating procedures, which are based on technical guidelines from U.S.
Environmental Protection Agency (USEPA) Region 4 Science and Ecosystem
Support Division Operating Procedures March 2013 (SESD Operating
Procedures), Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures

ERM 6 AGLC Macon 4t Semiannual Progress Report



3.5

(Puls and Barcelona, 1995), and Ground-Water Sampling Guidelines for Superfund
and RCRA Project Managers (Yeskis and Zavala, 2002). The purpose of purging
the well is to draw fresh formation water into the well so that the samples are
representative of the portion of the aquifer surrounding the well. Low-flow
methods are used for purging and sampling to avoid unnecessary disturbance to
the well and formation surrounding the well, to reduce mixing within the well
screen and well itself which may potentially lead to sample dilution, and to
reduce the potential for sample aeration.

In wells where excessive drawdown occurred (> 0.3 feet), the method of purging
the well was switched to a minimum of three (3) well volumes at which point the
well was sampled upon stabilization, or following removal of a maximum of five
well volumes, unless well volume was over 10 gallons. Wells with greater than
10 gallons of purge volume, which also exhibit drawdown of greater than 0.3 feet
were still purged using low-flow/low-volume techniques due to the excessive
amount of volume needed to purge by switching methods.

Field groundwater quality measurements included pH, conductivity,
temperature, dissolved oxygen (DO), oxidation-reduction potential (ORP), and
turbidity. Field parameter values and corresponding purge volumes were
recorded on groundwater sampling forms. Copies of these forms for the
February 2017 sampling event are included in Appendix B.

Groundwater samples from the February 2017 event were analyzed for all COI
(Table 1). Analytical Environmental Services, Inc. (AES; Georgia Certification ID
800) performed the analyses.

QUALITY CONTROL/QUALITY ASSURANCE SAMPLES

Field quality control (QC) samples were collected and analyzed to document the
accuracy and precision of the laboratory. QC samples included:

e Trip Blanks: One trip blank accompanied each cooler containing VOC
samples sent to the laboratory. Trip blanks were analyzed to determine if
any contaminants were introduced while samples were stored or while in
transit to the laboratory. Trip blanks were analyzed for VOCs on the COI
list only.

e Field Duplicates: Three (3) alluvial well blind field duplicates (AMW-15,
MW-101, and MW-400) and two (2) bedrock well field duplicates (MW-
110D and MW-205D) were collected during the February 2017 sampling
event. Duplicates were collected to determine the precision of
groundwater sample analysis and the variability of collection procedures.

e Matrix Spikes and Matrix Spike Duplicates: Matrix Spike and Matrix Spike
Duplicate (MS/MSD) sample sets were collected from MW-102 (alluvial)
and MW-22D (bedrock) during the February 2017 sampling event, as part
of the laboratory analytical batch QC.

ERM 7 AGLC Macon 4t Semiannual Progress Report



3.6

MANAGEMENT OF INVESTIGATION DERIVED WASTE

All liquid wastes generated from sampling activities (i.e., purge water and
decontamination water) were placed in on-site, labeled, stainless steel 55-gallon
drums or labeled plastic totes for storage on the AGLC property between
Terminal Avenue and 6th Street prior to proper disposal. Personal protective

equipment and other trash was placed in bags, and deposited in solid waste
containers.

ERM 8 AGLC Macon 4t Semiannual Progress Report



4.0

4.1

4.2

SITE HYDROGEOLOGY

GROUNDWATER ELEVATIONS

During the February 2017 sampling event, all alluvial and bedrock groundwater
wells were inspected and the groundwater levels and total depths were gauged
and recorded, with the exception of two (2) wells that could not be located
during the event. MW-23 is located in an unpaved area and could not be located
during the event due to extensive gravel cover in the area. An attempt will be
made to locate MW-23 during the August 2017 semiannual event. MW-07 was
paved over during exterior building renovations at the northeast corner of
Mulberry Street and 7t Street and is considered destroyed. Groundwater
elevation data derived from water level measurements collected on February 20,
2017, for the alluvial and bedrock wells are presented in Tables 4 and 5,
respectively. DNAPL was detected at MW-111D and MW-309D in February
2017. Observed DNAPL thickness at the wells is noted in Table 5. The alluvial
groundwater elevation map for February 20, 2017 is presented on Figure 4.
Figure 5 shows the hydraulic potential in shallow bedrock wells for February 20,
2017.

GROUNDWATER GRADIENTS, HYDRAULIC CONDUCTIVITY AND
SEEPAGE VELOCITY

Prior to soil remediation and ISS, groundwater flow in the alluvial aquifer was
generally in an easterly direction. Based on the February 2017 data, alluvial
groundwater continues to flow in an easterly direction , but around the ISS mass
(Figure 4). Seepage velocity in the alluvial aquifer was estimated from the
product of hydraulic conductivity and horizontal hydraulic gradient (Table 6 and
Appendix C) divided by effective porosity. The hydraulic conductivity and
effective porosity from the GW CAP-A were used to estimate the seepage
velocity. Based on these parameters, the February 2017 alluvial seepage velocity
is approximately 1.1 ft/day in the Western Portion and approximately 0.25
ft/day in the Eastern Portion (see Table 6 for calculations).

Rock formations have primary and secondary porosity. Primary porosity is the
ability of the rock matrix to accept and transport fluids. Secondary porosity
accounts for fluid movement in the formation by way of features other than the
matrix. Fractures represent an example of secondary porosity. Groundwater
flow in crystalline rock formations, such as the granitic gneiss underlying the
Macon MGP Site, principally occurs in fractures as the matrix does not readily
transport fluids. Groundwater flow and dissolved constituent transport
typically dominated by the orientation of the primary fracture system.
Geophysical investigations conducted in 1999 (RETEC, 2004) and 2005 (RETEC,
2005) demonstrated primary fractures in bedrock at the Site are oriented to the
east and southeast. The inferred (or apparent) bedrock groundwater flow
directions for data collected in February 2017 are presented on Figure 5. The
hydraulic potential measured in shallow bedrock wells decreases toward the east
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and southeast, as shown on Figure 5. Groundwater gradients calculated based on
the hydraulic potential indicate groundwater movement in bedrock is generally
parallel to the fracture orientations.

Since fractured bedrock aquifers are inherently anisotropic and heterogeneous,
calculation of seepage velocity may not be representative using bulk porosity
estimates. However, a range of porosity estimates may provide bounds on the
expected seepage velocity of the bedrock aquifer. Multiple seepage velocities
were calculated using porosity estimates from the literature and by solving three-
point problems for different areas of the Site. The seepage velocities are
presented in Table 6. The calculated range of seepage velocities in the bedrock
aquifer at the Western Portion of the Site was between 0.04 and 3.52 ft/day, and
between 0.0431 and 3.43 ft/day in February 2017 in the Eastern Portion of the
Site (see Table 6 for seepage velocity calculations and Appendix C for gradient
calculations).
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5.1

GROUNDWATER ANALYTICAL RESULTS

Analytical results for alluvial and bedrock monitoring wells sampled in February
2017 are summarized in Tables 7 and 8, respectively. These results were
compared to Type 4 RRS (i.e., non-residential standard) for monitoring wells in
the City ROW, on-site, or in an industrial use area and Type 2 RRS (i.e.,
residential standard) for wells located off-site and/or in a residential use area.
Groundwater monitoring well locations, parcel property boundaries and the
cleanup goal type (i.e., non-residential or residential) are shown on Figure 6.
Detected concentrations of benzene and naphthalene exceeding the Type 2 or
Type 4 RRS (as applicable) are shaded in Tables 7 and 8.

The spatial distribution of benzene and naphthalene are shown in Figures 7 and
8 respectively, for alluvium wells sampled in February 2017. For alluvial wells
not sampled in February 2017, the most recent benzene and naphthalene data,
and month and year the data were collected, are shown in Figures 6 and 7.
Groundwater analytical results for alluvial monitoring wells are presented in
Table 7. The spatial distribution of benzene and naphthalene in bedrock in
February 2017 is depicted on Figures 9 and 10, respectively. For bedrock wells
not sampled in February 2017, the most recent benzene and naphthalene data,
and month and year the data were collected, are shown on Figures 9 and 10.

Groundwater purge logs are included herein as Appendix B, alluvial
groundwater gradient calculation and bedrock hydraulic potential calculation
figures as Appendix C, laboratory analytical reports in Appendix D, and data
validation reports are attached as Appendix E. A complete summary of historical
analytical data collected for the groundwater-monitoring program (since 2001) is
provided as Appendix F. Benzene and naphthalene concentration and
groundwater elevation trend graphs for bedrock monitoring wells are provided
in Appendix G.

ALLUVIAL GROUNDWATER ANALYTICAL RESULTS

Analytical results for groundwater samples collected in February 2017 from
alluvial monitoring wells were compared to the Type 2 or 4 RRS, and are
presented in Table 7.

Volatile Organic Compound Results

Laboratory analysis of groundwater samples collected from alluvial
groundwater wells in February 2017 indicates that all VOCs were either not
detected at laboratory reporting limits or were detected at a concentration below
the applicable RRS, with the exception of benzene in a small area adjacent to the
ISS mass along Terminal Avenue (Figure 7). Non-residential cleanup goals apply
to this area. Benzene was detected at concentrations above the applicable
cleanup goal (Type 4 RRS of 9 ug/L) in groundwater samples collected from
alluvial monitoring wells AMW-15 (80 ng/L) and MW-205 (35 png/L), both
located within the City ROW, east of the Norfolk Southern rail line and west of
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the ISS. Ethylbenzene, toluene and xylenes were detected in MW-205, and
ethylbenzene and xylenes were detected in AMW-14 (also located west of the
ISS, approximately 70 feet south of AMW-15) and AMW-15 at concentrations
below the Type 4 RRS.

No VOCs were detected above the laboratory detection limit (5 pg/L) in any
other alluvial monitoring well sampled in February 2017.

Semivolatile Organic Compound Results

Naphthalene was the only SVOC detected above 20 pg/L (Type 2 and Type 4
RRS for naphthalene) in alluvial wells in February 2017. As shown on Figure 8,
the exceedances for naphthalene were in samples collected from MW-101 (43
ng/L) and MW-205 (46 pg/L). MW-101 is located south of the ISS and MW-205
is located west of the ISS.

BEDROCK GROUNDWATER ANALYTICAL RESULTS

Analytical results for groundwater samples collected from bedrock monitoring
wells were compared to Type 2 or 4 RRS, as appropriate, and are presented in
Table 8.

Twenty-six (26) bedrock monitoring wells were sampled during the annual
February 2017 sampling event to meet the objectives outlined in the BGMP.
MW-111D and MW-309D were not sampled due to the presence of DNAPL in
the wells. Section 6.2.2 of this report presents details on the presence of DNAPL
at these wells in February 2017 and an evaluation of these observations in the
context of previous observations.

Volatile Organic Compound Results

No VOCs were detected in groundwater samples collected in February 2017 from
bedrock wells where residential cleanup standards apply (i.e., MW-24D and
MW-26D). Benzene was detected in groundwater above the non-residential,
Type 4 RRS of 9 ng/L in samples collected from ten (10) bedrock monitoring
wells:

e MW-12DRR e MW-12DD e MW-110D e MW-200DR
e MW-204D e MW-205D e MW-206D e MW-301D
e MW-305D e MW-308D

Benzene concentrations for the wells listed above ranged from 9.3 pg/L (MW-
301D) to 9,600 ng/L (MW-305D) in February 2017. The distribution of benzene in
bedrock wells sampled in February 2017 is shown on Figure 9. Benzene was the
only BTEX analyte detected above its respective RRS in bedrock groundwater
samples collected during the February 2017 sampling event, with the exception
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5.3

of toluene, which was detected at MW-305D (5,000 pg/L) above the Type 4 RRS
(1,100 pg/L).

Semivolatile Organic Compound Results

The non-residential and residential cleanup goal for naphthalene is 20 pg/L.
Naphthalene was not detected in either bedrock well where residential goals
apply (i.e., MW-24D and MW-26D) in February 2017. Naphthalene was detected
above 20 pg/L in samples collected from eight (8) bedrock monitoring wells
where non-residential cleanup goals apply:

e MW-12DRR e MW-110D e MW-200DR e MW-204D

e MW-205D e MW-206D e MW-301D e MW-305D

Naphthalene concentrations reported above the target cleanup goal ranged from
430 pg/L (MW-301D) to 3,700 pg/L (MW-205D) in February 2017. The
distribution of naphthalene in bedrock wells sampled in February 2017 is shown
on Figure 10. No other SVOCs were detected above their respective cleanup
goals in bedrock groundwater samples collected during the February 2017
sampling event.

QUALITY ASSURANCE, QUALITY CONTROL, AND DATA VALIDATION

All field QA/QC data, and at least 10 percent of the VOC and SVOC data
presented in the analytical reports were reviewed by ERM’s data validation
expert. Laboratory analytical reports for all samples are provided in Appendix D,
and the data validation reports for VOC and SVOC data are included in
Appendix E. These data were reviewed in accordance with the USEPA Contract
Laboratory Program National Functional Guidelines for Organic/Inorganic Data
Review, Level 2 Evaluation [2008, 2011].

ERM performed a data validation review of sample order numbers 1702K47,
1702M96 and 1702089 for the February 2017 alluvial sampling event, which
included the following parent and duplicate samples:

Allluvial Wells
DUP-01-20170223-01 MW-101-20170223-01
DUP-02-20170223-01 AMW-15-20170223-01
DUP-03-20170223-01 MW-400-20170223-01
Bedrock Wells
DUP-04-20170223-01 MW-110D-20170223-01
DUP-05-20170224-01 MW-205D-20170224-01
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The following items were included in the data validation review:
e Surrogate recoveries
e Relative percentage difference of primary/field duplicate samples
¢ Field and laboratory blank contamination

¢ Holding times, sample receipt conditions, dilution factors, chains of
custody

e Trip blanks
e Sample duplicates

Three (3) alluvial and two (2) bedrock field duplicate samples were collected
during the February 2017 sampling event (see above) to determine the precision
of the groundwater sample analysis and collection. As shown in Appendix E, the
relative percent difference (RPD) calculations showed differences of less than 30
percent (%) between parent and duplicate sample results, indicating good
correlation, with the following exceptions:

e  MW-101: naphthalene (RPD = 69%; 43 pg/L compared to 21 ug/L)

e  MW-110D: naphthalene (RPD = 37%; 760 pg/L compared to 1,100
ug/L)
e  MW-205D: xylenes (RPD = 32%; 580 pg/L compared to 420 ug/L)

MS/MSD sample sets were collected in February 2017 as part of the laboratory
analytical batch QC. MS/MSD samples are used to assess matrix interference
and reliability of the analytical processes and equipment. The samples were
collected from MW-102 and MW-22D. All results for the MS/MSD QC samples
were within the laboratory-established limits.

The parent and duplicate sample results with >30% RPD do not impede the
usability of the data collected during the February 2017 event. All data results
were within the QA /QC parameters utilized by the laboratory and no data was
qualified. Naphthalene detections in the parent and duplicate samples collected
at MW-101 and MW-110D, and xylene detections in parent and duplicate
samples collected at MW-205D were within the limits of historical detections
(Appendix F). In addition, at each of the individual well locations an RPD >30%
was only determined for one (1) compound, indicating the disparities represent
slight variations in groundwater quality rather than arising from field or
laboratory procedures.
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6.1

6.1.1

DISCUSSION OF GROUNDWATER SAMPLING OBJECTIVES

This section provides an evaluation of the results of the groundwater sampling
events conducted in the context of variability and concentration trends over the
past four years as they relate to the monitoring objectives defined in the BGMP
and interim alluvial objectives prior to and during active remedy
implementation. Historical groundwater monitoring results are summarized in
Appendix F.

ALLUVIAL GROUNDWATER
Document that the Plume is not Migrating off MUDA Type 5 Property

Results from monitoring wells MW-15, MW-101, and MW-102 were used to
assess whether the alluvial groundwater plume may be migrating off the MUDA
Type 5 property located at 137 Mulberry Street. Type 4 RRS apply to these wells.

e  MW-101 is located adjacent to the earliest ISS mass on the MUDA
property and historically has had impacts. Naphthalene was detected
above the Type 4 RRS of 20 ng/L at a concentration of 43 pg/L in the
parent sample and just slightly above the RRS at a concentration of 21
ng/L in the duplicate sample during the February event. All other COI
were significantly below Type 4 RRS. Naphthalene is the first reported
COI to exceed the Type 4 RRS in MW-101 since August 2015.

e  MW-15 and MW-102 are located hydraulically downgradient of MW-101
along the property boundary. Both wells have historically had
concentrations below detection limits for organic COI, and no COI were
detected above the reporting limit in either well during the February 2017
sampling event with the exception of anthracene at MW-15 (0.074 pg/L)
at a concentration slightly above the detection limit (0.050 ng/L) and
significantly below the Type 4 RRS (31,000 pg/L). No COI have been
detected above the Type 4 RRS in MW-15 since sampling of the well
began in 2001. No COI have been detected above the Type 4 RRS at MW-
102 since 2002.

Results from the February 2017 sampling event suggest isolated, localized
dissolved COI in the vicinity of MW-101 but do not indicate that the alluvial
groundwater plume on the MUDA property is currently unstable or migrating
off the Type 5 property. Specifically, no VOCs or SVOC have been detected at
MW-15 or MW-102 for more than 15 years, providing evidence of long-term
groundwater stability downgradient of the ISS. The long history of absence of
VOC and SVOC impacts at these locations prior to, during and after
implementation of corrective actions at the MUDA property shows supports that
the impacts are isolated in a small area adjacent to the ISS and that those impacts
are not migrating downgradient to these locations, and therefore are not
migrating to downgradient properties.
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6.1.3

6.1.4

Collect Data Downgradient of the Footprint of Corrective Actions at the
Western Portion MGP to Monitor Changes

Results from monitoring wells MW-08, MW-101, and MW-400 sampled in
February 2017 were used to assess groundwater concentrations in wells
downgradient of the ISS footprint. Type 4 RRS apply to these wells. No VOCs
were detected in these wells in February 2017. No SVOCs were detected above
Type 4 RRS in any of the three (3) wells in February 2017, except for naphthalene
in MW-101 as noted above.

Monitor Alluvial Groundwater Data Hydraulically Downgradient of the
Eastern Portion ISS Mass to Assess Whether Concentrations Remain Below
RRS

MW-12R, MW-141, MW-21, and MW-104 were sampled during the February
2017 sampling event to assess whether alluvial groundwater downgradient of
the Eastern Portion ISS mass remains below Type 2 RRS (for MW-21) or Type 4
RRS (MW-12R, MW-14I, and MW-104). No COI were detected at concentrations
exceeding their respective RRS during the February 2017 sampling event at these
wells. Furthermore, no organic COI have exceeded Type 2 or 4 RRS (as
applicable based on well location) in any of the above alluvium monitoring wells
for more than seven years, since naphthalene was detected at MW-12R at a
concentration above the Type 4 RRS in February 2010, during the first sampling
event following well installation.

The sustained lack of VOC and SVOC detections at these four (4) downgradient
locations shows that there are no alluvial groundwater impacts in this area. The
absence of impacts during the nearly ten years of monitoring this area supports

this conclusion.

Detect Changes in Environmental Conditions

The groundwater flow directions and seepage velocities for the February 2017
monitoring event were compared with previous results to identify any changes.
The flow direction in the alluvium aquifer has historically been to the east.
Alluvium groundwater flow during the February 2017 event was predominantly
towards the east. The calculated horizontal hydraulic gradient for the alluvium
was 0.0600 ft/ft at the Western Portion of the Site and 0.0134 ft/ft at the Eastern
Portion of the Site during the February 2017 gauging event (Appendix C).

During the August 2016 sampling event, the calculated horizontal hydraulic
gradient for the alluvium was 0.0570 ft/ft at the Western Portion of the Site and
0.0124 ft/ft at the Eastern Portion of the Site. The alluvium groundwater
gradients in the Eastern and Western portion of the site in February 2017 were
consistent with those in August 2016. Compared to previous events, no
significant variations in groundwater flow direction or calculated gradient are
noted.
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6.2.1

6.2.2

No changes in environmental conditions were detected at the Site based on the
evaluation of groundwater flow direction and seepage velocity.

BEDROCK GROUNDWATER
Perimeter Well Monitoring

Data from perimeters wells (including MW-22D, MW-23D, MW-24D, MW-26D,
and MW-27D) were evaluated to assess any changes in the nature and extent of
the bedrock groundwater quality. Results from these wells do not indicate any
changes to the bedrock aquifer, with the exception of MW-24D. As discussed in
Section 2.3 of the 3" Semiannual Progress Report, during this reporting period COI
concentrations at MW-24D were monitored to evaluate whether COI
concentration detections and fluctuations occurring since 2014 may be the result
of bedrock aquifer disturbances (i.e., drilling and/or DNAPL recovery activities).
Groundwater monitoring results for samples collected from MW-24D between
the most recent disturbance (VEFR event in June 2016) and August 2016 were
reported in the 3¢ Semiannual Progress Report. Data evaluation indicated the
potential for drilling- and/or VEFR-induced bedrock aquifer disturbances near
the intersection of Walnut Street and 7th Street to destabilize the groundwater
plume, and for those disturbances to last at least three months after the
disturbance.

No bedrock aquifer disturbances (drilling and/or DNAPL recovery events) have
occurred since June 2016, and no VOCs or SVOCs were detected at MW-24D
above the Type 2 RRS in February 2017 with the exception of benzo(a)pyrene at a
concentration slightly above the applicable standard (0.98 ug/L compared to 0.2
ug/L). Plume stability in the vicinity of the Walnut Street and 7t Street
intersection will continue to be evaluated using data collected at MW-24D during
future groundwater monitoring events.

Monitor for DNAPL accumulation and DNAPL Recovery

The first VEFR event was performed in February 2011 to remove DNAPL in
MW-111D. Subsequent events were performed in September 2013 (MW-111D
and MW-302D), May 2015 (MW-111D), August 2015 (MW-111D, MW-309D and
SW-1), and June 2016 (MW-111D, MW-309D and SW-1). Per the EPD comment
letter dated February 21, 2017, VEFR is currently not required at the Site.
DNAPL monitoring will continue during semiannual monitoring events. Results
of monitoring activities at MW-111D, MW-302D and MW-309D, wells in which
DNAPL has primarily been observed from November 22, 2015 through February
21, 2017, are summarized below.

MW-302D

No DNAPL was observed during the April 2016 monitoring event; therefore, the
well was not included in the June 2016 VEFR event. Trace DNAPL blebs were
detected in sediments adhering to the tip of the interface probe after collecting
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the well total depth measurement in August 2016. Observations of minor blebs
have been reported previously. No DNAPL was observed and no blebs were
detected at MW-302D during the February 2017 monitoring event.

MW-111D

During the April 2016 event DNAPL was measured at a thickness of
approximately 1.4 ft. The day of the June 2016 VEFR event DNAPL thickness
was measured at 0.20 ft immediately prior to the event. DNAPL was not
measured in the well immediately following the event. Approximately 1.25 ft of
DNAPL was measured in MW-111D in August 2016 and in February 2017. The
variability in the reported thicknesses between the April 2016 and June 2016
events is due to the inherent difficulty in obtaining a precise measurement of the
DNAPL. The stickiness and high viscosity of the DNAPL can interfere with
interface probe operation. Reported thicknesses are based on several lines of
evidence, including changes in the sound emitted by the interface probe,
observations of DNAPL on the probe and tape, and observations of changes in
speed and resistance to lowering of the probe to the bottom of the well during
water level and total well depth gauging.

MW-309D

During the April 2016 event, DNAPL was detected at MW-309D. Due to the
density, conductivity and tarry nature of the DNAPL, the thickness is difficult to
measure. Immediately prior to the June 2016 VEFR event DNAPL was detected
at a depth of approximately 38 feet below the top of casing (ft btoc), similar to the
April 2016 measurement. Upon completion of the VEFR event, DNAPL was still
detected at MW-309D at a depth of approximately 40 ft btoc, indicating a
potential thickness of up to 5 ft. Although the well was completed to a total
depth of 45 ft below ground surface (ft bgs), the accumulation of DNAPL makes
it difficult to reach the true bottom of the well. It is possible that repeated VEFR
events conducted at MW-309D have caused the material surrounding the open
corehole to collapse into the corehole, and that the material has become bridged
or solidified by the tar-like DNAPL. In this manner, an accurate reading of the
actual accumulation of DNAPL detected in February 2017 is unachievable. In
addition, it appears the DNAPL/sediment has solidified, making recovery
difficult. Approximate depth to DNAPL reported in August 2016 and in
February 2017 was 38 ft below the top of well casing, consistent with the April
2016 measurement, indicating stable conditions at the well.

Detect Changes in Environmental Conditions

The groundwater flow directions and seepage velocities for the February 2017
gauging event were compared with previous results to identify any changes. The
flow direction in the bedrock aquifer has historically been to the east. Bedrock
groundwater flow during the February 2017 event was also predominantly
towards the east. The calculated horizontal hydraulic gradient for the bedrock
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6.2.5

was 0.0194 ft/ft at the Western Portion of the Site and 0.0189 ft/ft at the Eastern
Portion of the Site during the February 2017 gauging event (Appendix C).

During the August 2016 event, the calculated hydraulic gradient in the bedrock
aquifer at the Western and Eastern Portions of the Site was 0.0209 ft/ft and
0.0220 ft/ft, respectively. The bedrock groundwater gradients in the Western and
Eastern portions of the Site in February 2017 were slightly lower than the during
the August 2016 event. Compared to previous events, no significant variations in
groundwater flow direction or calculated gradient are noted in the Eastern
Portion or Western Portion.

COI concentrations in bedrock groundwater for the February 2017 event were
compared with historical concentrations for consistency. No changes in
environmental conditions were detected at the Site based on the evaluation of
groundwater flow direction, seepage velocity, and the extents and concentrations
of detected constituents.

Detect New Releases (or other sources) of Contaminants to the
Environment

Background monitoring well MW-26D continues to have no detections of organic
COL Background monitoring well MW-22D had no detections of organic COI
except for indeno(1,2,3-cd)pyrene (0.056 pg/L, just slightly above the detection
limit of 0.050 ng/L, but below the Type 2 RRS of 1.17 ng/L). Perimeter
monitoring well MW-27D had no detections of organic COIL. The low-level
detection of indeno(1,2,3-cd)pyrene at MW-22D is not considered to be indicative
of a new release or other source of contaminants to the environment as it is more
likely due to increased precision in laboratory testing methods rather than
representing a change in groundwater conditions.

Demonstrate the Effectiveness of Institutional Controls

The qualifying properties associated with the former Macon MGP Site consist of:
an AGLC-owned parcel located at 306 Terminal Avenue; parcels owned by
MUDA located at 137 Mulberry Street and 122 Walnut Street (and an
unnumbered utility parcel on 6th Street); parcels owned by the City of Macon;
and parcels owned by Norfolk Southern Railroad (undefined addresses or parcel
identifiers). Agreements have been reached with MUDA, City of Macon and
Norfolk Southern and institutional controls will be implemented as needed to
conform to VRP rules. Evaluation of several additional parcels for inclusion as
qualifying properties is ongoing, and AGLC will notify EPD and revise the VIRP
accordingly via semiannual progress reports.

Institutional controls that will be placed on qualifying properties will likely
include the restriction of groundwater use. Although controls are not yet in place
for all potential qualifying properties, a visual inspection was performed during
the February 2017 sampling event for the existence of private wells on qualifying
properties, and on neighboring properties. No evidence of private wells or
shallow groundwater use was observed on any of the neighboring properties.
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6.3

Document Attainment of Remediation Objectives

COI data trends were evaluated to assess whether concentrations were
decreasing, increasing or stable, and to verify the plume is not expanding. COI
impacts detected in monitoring wells are summarized below. Historical
groundwater monitoring results are summarized in Appendix F and
concentration trend graphs for the alluvial and bedrock wells with COI impacts
are included in Appendix G.

There are no detections of benzene in the alluvium aquifer in areas where Type 2
(residential) cleanup standards are applicable. Alluvial groundwater benzene
detections are limited to AMW-15 and MW-205 (Figure 7 and 8), which are
located in an area where Type 4 (non-residential) standards apply. Naphthalene
was also detected in these wells during the February 2017 event, below Type 4
RRS at AMW-15 and above Type 4 RRS at MW-205. These wells are located west
of the area addressed as part of the 2015-2016 ISS and soil excavation activities, in
an area where corrective actions could not be performed due to proximity to
existing Norfolk Southern railroad tracks. Historical groundwater monitoring
results are summarized in Appendix F and concentration trend graphs for
AMW-15 and MW-205 are included in Appendix G. Additional data are needed
to assess whether benzene and naphthalene concentrations at AMW-15 are
increasing, stable, or decreasing. Both benzene and naphthalene concentrations
at MW-205 appear to be decreasing.

During February 2017, naphthalene was detected on the MUDA property at
MW-101 above the Type 4 RRS. The parent sample was reported with a
concentration of 43 pg/L naphthalene (duplicate sample concentration of 21
ng/L) compared to the Type 4 RRS of 20 pg/L. This is the first time since
February 2015 that naphthalene has been detected above the Type 4 RRS.
Benzene was not detected in February 2017. Overall, concentrations of benzene
and naphthalene at MW-101 indicate a decreasing trend (Appendix G).

No VOCs or SVOCs were detected above applicable RRS in any alluvial wells,
with the exception of the three (3) wells noted above. The limited occurrences
and low levels of COI at these locations indicate that corrective actions have been
effective at reducing COI concentrations in the alluvial aquifer.

Groundwater COI concentration trends for bedrock wells are evaluated in Table
9 and all bedrock groundwater analytical results are tabulated in Appendix F.
Concentration trend graphs for the bedrock wells with COI impacts are included
in Appendix G.

SUMMARY OF GROUNDWATER CONDITIONS

Results of all alluvial groundwater monitoring downgradient and cross-gradient
to the ISS mass are below laboratory detection limits with the exception of
naphthalene at MW-101. The well is located adjacent to the ISS mass, and
naphthalene was not detected in any surrounding alluvial wells. This limited
detection represents an isolated condition. The lack of VOC and SVOC
detections are downgradient and cross-gradient locations supports that the

ERM 20 AGLC Macon 4t Semiannual Progress Report



extent is limited and COI are not migrating beyond a small area adjacent to the
ISS.

Overall, the February 2017 monitoring results do not indicate plume migration in
the bedrock aquifer. Results of bedrock groundwater monitoring wells indicate
some fluctuations in benzene and/or naphthalene concentrations near the
Walnut Street and 7th Street intersection; however, downgradient and cross-
gradient perimeter wells (i.e., MW-22D, MW-23, MW-24D, MW-26D, MW-112D,
MW-113D, MW-304D and MW-306D are all non-detect for COI, with the
exception of minor detections of one or more SVOCs at MW-22D, MW-24D,
MW-113D and MW-306D (Table 8). In addition, COI in deep bedrock wells MW-
27DD, MW-205DD and MW-302DD are all either non-detect or below the
applicable non-residential, Type 4 RRS. The Type 4 RRS also applies to MW-
12DD, where only benzene in detected above the cleanup goal. Benzene at this
well shows a decreasing trend in concentrations (Appendix G).

Monitoring of alluvial and bedrock groundwater monitoring wells at the Site will
continue during the next reporting period. The August 2017 monitoring event
will be completed in accordance with the schedule shown in Table 2 and Table 3.
Based on the August 2017 results, revisions to the groundwater monitoring
schedule will be proposed in the 5% Semiannual Progress Report.
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7.1

7.1.1

7.1.2

7.1.3

PLANNED CORRECTIVE ACTIONS AND INVESTIGATIONS

The following sections describe corrective actions and investigations that are
planned to be initiated and/ or completed during the next monitoring period. A
projected milestone schedule is included as Figure 11.

GROUNDWATER INVESTIGATIONS AND MONITORING
Semiannual Groundwater Monitoring

During the next reporting period, groundwater monitoring will be conducted in
accordance with the proposed Alluvial Groundwater Monitoring Schedule
shown in Table 2. The proposed schedule is intended to provide data regarding
COlIs in wells to monitor overall effectiveness of the remedy at the Site and assess
plume stability. Bedrock groundwater monitoring will continue in accordance
with the proposed Bedrock Groundwater Monitoring Schedule shown in Table 3.

The objective of the groundwater monitoring program is to collect data necessary
to evaluate corrective action effectiveness, monitor stability of the dissolved
phase plume and presence of DNAPL, and provide information to update the
CSM as necessary. The next groundwater monitoring event is scheduled for
August 2017.

Bedrock Investigations

As discussed in previous sections of this report, in comment #4 of the February
21, 2017 comment letter EPD agreed to suspend requirements for installation of
any additional bedrock wells or sumps. No bedrock investigations are
warranted at this time.

NAPL Recovery

The evidence of high viscosity and low mobility of the DNAPL at the Site, in
combination with the geologic setting and limited spatial extent of DNAPL
indicates that DNAPL is not migrating under steady-state conditions. As
reported in the 3 Semiannual Progress Report, the application of vacuum to
bedrock monitoring wells for the recovery of DNAPL from a single borehole
appears to destabilize the COI plume, causing dissolved phase concentrations to
fluctuate in areas where the plume would otherwise be stable.

Per the EPD comment letter dated February 21, 2017, VEFR is currently not
required at the Site. DNAPL monitoring will continue during the semiannual
event completed during the upcoming reporting period.

ERM 22 AGLC Macon 4t Semiannual Progress Report



7.2

7.3

7.4

VAPOR INTRUSION EVALUATIONS

The vapor intrusion (VI) pathway may be complete where a building is located
or is planned and where reported COI concentrations may pose an unacceptable
risk for existing buildings or future construction. Control methods (e.g., Uniform
Environmental Covenants [UEC], barriers or specific construction design) may
be utilized to mitigate the potential for vapors to enter indoor air in existing
buildings or future construction.

As anticipated and noted in the 374 Semiannual Progress Report, the small unused
building located on the corner of 6t Street and Mulberry Street (Prodigy
Woodworks parcel) was demolished in 2016. A UEC will be placed on the parcel
requiring control measures, (e.g., installation of a vapor barrier) as part of the
construction of any future enclosed structures on the property. The UEC will be
used to enforce the control measures, which will reduce the potential for a
complete VI pathway at the Prodigy Woodworks parcel.

COI are detected in areas where non-residential cleanup goals (Type 4 RRS)
apply above those standards in only three (3) alluvial groundwater wells. Two
(2) of the wells (AMW-15 and MW-205) are located along Terminal Avenue, on
Norfolk Southern property adjacent to existing railroad tracks. The third well
(MW-101) is located on MUDA property which is currently undeveloped. As
discussed in Section 2.1, the VI pathway for the buildings located at 230 and 280
7th Street is considered incomplete due to the lack of detections of COI in alluvial
and intermediate wells in the area.

As such, there are currently no known VI risks and no evaluations are planned
for the next reporting period. If warranted, based upon COI concentrations, Site
conditions, and potential future property construction activities, current and
applicable VI guidance may be used to evaluate the VI pathway at the Macon
MGTP site in areas with alluvial COI concentrations above non-residential or
residential cleanup goals, as applicable based on current and/or future use of the
particular property. It is anticipated that UECs will be utilized to impose control
measures to reduce the potential for VI into existing or future construction.

SURFACE WATER EVALUATION
No surface water evaluations are planned, as discussed in Section 2.1.

MODELING AND POINT OF DEMONSTRATION WELLS

As discussed in Section 1.0 of this report, corrective actions for alluvial
groundwater were completed in April 2016. Plume stability monitoring of
dissolved phase impacts will continue with semiannual groundwater monitoring
events. Alluvial and bedrock groundwater monitoring well locations and
downgradient potential exposure points will be evaluated and point of
demonstration (POD) wells will be identified. COI concentrations at POD wells
will be used to assess whether an unacceptable risk to potential receptors exists.
The evaluation will include an analysis of overall COI plume stability and
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7.5

7.6

assessment of the implications of the presence of DNAPL in bedrock fractures on
long-term dissolved phase plume stability and potentially complete exposure
pathways.

RISK ASSESSMENT AND REPRESENTATIVE EXPOSURE
CONCENTRATIONS

Evaluation of post-corrective action groundwater COI concentrations will
continue during the next reporting period. If warranted based upon the results
of these evaluations, additional properties may be entered into the VRP. Upon
completion of the corrective action monitoring of and inclusion of any additional
properties into the VRP, the human health exposure pathway assessment and
risk evaluation outlined conceptually in the VIRP for COIs will be completed.

UNIFORM ENVIRONMENTAL COVENANTS

Continued monitoring and maintenance activities, and/or restrictions on
disturbance of soil, and/or restrictions to groundwater use at VRP-qualifying
properties will be implemented as needed in the form of UECs. Existing UECs
(e.g., current restriction on groundwater use at the MUDA property) will be
revised if appropriate and new UECs will be enacted, if necessary, based on post-
remedy conditions and the results of the risk evaluation.
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Table 1

Site-Specific Groundwater Constituents of Interest
Atlanta Gas Light Company
Former Manufactured Gas Plant Site
Macon, Georgia

Volatile Organic Compounds Semivolatile Organic

Compounds
EPA-8260B EPA-8270C
Benzene Acenaphthene
Ethylbenzene Acenaphthylene
Toluene Anthracene
Total Xylenes Benzo[a]anthracene
Carbon Disulfide Benzo[a]pyrene

Benzo[b]fluoranthene
Benzo[g,h,i|perylene
Benzo[k]fluoranthene
Chrysene
Dibenz(a,h)anthracene
2,4-Dimehylphenol
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
2-Methylphenol
3 & 4 Methylphenol
Naphthalene
Phenanthrene
Phenol
Pyrene
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Table 2
Alluvial Well Groundwater Monitoring Network
Atlanta Gas Light Company
Former Manufactured Gas Plant Site
Macon, Georgia

Monitoring Well Hydrogeologic Screened Interval Previously Proposed Wells Sampled During Expanded | Proposed 2017 Sampling Rationale for Change
LD. Unit o Sampling Schedule August 2016 Semiannual Event Schedule : 8
t bgs

AMW-2 Alluvium 4.6-14.6 Annual X Annual -

AMW-6 Alluvium 11-21 Semiannual X Semiannual -
AMW-11 Alluvium 5-15 Annual X Annual -
AMW-12 Alluvium 10-20 Annual X Annual -
AMW-13 Alluvium 10-20 Annual X Annual -
AMW-14 Alluvium 5-20 Annual X Annual -
AMW-15 Alluvium 6-21 Annual X Annual -

MW-07 Alluvium 5-155 Gauge Only Gauged Only Gauge Only -—

MW-08 Alluvium 9-19 Annual X Annual -

MW-10 Alluvium 75-175 Gauge Only X Gauge Only -—

MW-11 Alluvium 5-12 Gauge Only Gauged Only Gauge Only -—
MW-12R Alluvium 45-145 Annual X Annual -
MW-12IR Intermediate 11-21 Annual X Annual -

MW-14 Alluvium 3-15 Annual X Annual -

MW-141 Intermediate 19-24 Annual X Annual -

MW-15 Alluvium 3-145 Semiannual X Annual Noindication of migration

off MUDA property

MW-21 Alluvium 3-10 Annual X Annual -

MW-23 Alluvium 5-20 Gauge Only Gauged Only Gauge Only -

MW-26 Alluvium 5-20 Gauge Only X Gauge Only -

MW-28 Alluvium 2-17 Gauge Only X Gauge Only -
MW-101 Alluvium 5-15 Semiannual X Semiannual -

. . No indication of migration

MW-102 Alluvium 5-10 Semiannual X Annual off MUDA property
MW-103 Alluvium 10-20 Annual X Annual -
MW-104 Alluvium 5-20 Annual X Annual -
MW-1041 Intermediate 15-20 Gauge Only Gauged Only Gauge Only -—
MW-105 Alluvium 15-25 Gauge Only Gauged Only Gauge Only -—
MW-106 Alluvium 9-19 Gauge Only X Gauge Only -—
MW-107 Alluvium 8-18 Gauge Only Gauged Only Gauge Only -
MW-108 Alluvium 10-20 Semiannual X Semiannual -
MW-109 Alluvium 13.5-23.5 Annual X Annual -
MW-205 Alluvium 14 -29 Semiannual X Semiannual -
MW-400 Alluvium 6-16 Semiannual X Semiannual -
MW-401 Alluvium 6-16 Annual X Annual -

Groundwater sampling is completed in February (Annual and Semiannual Wells) and August (Semiannual Wells Only)

Note: Installation of additional alluvium monitoring wells is not proposed at this time. The need for additional wells will be evaluated

and modifications to the monitoring well network and/or schedule will be provided in semiannual progress reports

ERM
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Table 3

Bedrock Groundwater Monitoring Network
Atlanta Gas Light Company
Former Manufactured Gas Plant Site
Macon, Georgia

Monitoring Well . . Screened Interval Previously Proposed Wells Sampled During Expanded | Proposed 2017 Sampling 3
LD. gl e s o Sampling Schedule August 2016 Semiannual Event Schedule Eetiona o et
t bgs
MW-08D Shallow Bedrock 38-53.5 Gauge only Gauged only Gauge only -
MW-12DRR Shallow Bedrock 37-52 Semiannual X Semiannual -
MW-12DD Deep Bedrock 87-97 Annual Gauged only Annual -
MW-22D Shallow Bedrock 44 - 66 Annual X Annual -
MW-23D Shallow Bedrock 23-36 Semiannual X Annual -
MW-24D Shallow Bedrock 30.5-40.5 Semiannual X Semiannual -
MW-26D Shallow Bedrock 31-42 Annual X Annual -
MW-27D Shallow Bedrock 43.5-485 Annual X Annual -
MW-27DD Deep Bedrock 105 - 115 Gauge only Gauged only Gauge only -
MW-108D Shallow Bedrock 48.5-58.5 Annual Gauged only Annual -
MW-110D Shallow Bedrock 28-43 Semiannual X Annual COlTrends Appear to be
Stable or Decreasing
MW-111D Shallow Bedrock 33-46.5 Semiannual Gauged only (DNAPL) Semiannual -
MW-112D Shallow Bedrock 26-36 Annual Gauged only Annual -
MW-113D Shallow Bedrock 295-39.5 Annual Gauged only Annual -
MW-114D Shallow Bedrock 45 -55 Gauge only Gauged only Gauge only -
MW-200DR Shallow Bedrock 295-39.5 Semiannual X Semiannual -
MW-204D Shallow Bedrock 30.5-45.5 Semiannual X Semiannual -
MW-205D Shallow Bedrock 28 -43 Semiannual X Semiannual -
MW-205DD Deep Bedrock 90 - 100 Semiannual X Annual No COI detected since 2013
MW-206D Shallow Bedrock 31-46 Annual Gauged only Annual -
MW-207D Shallow Bedrock 34-46.5 Annual Gauged only Annual -
MW-300D Shallow Bedrock 33-43 Annual Gauged only Annual -
MW-301D Shallow Bedrock 36 - 46 Semiannual X Annual COI Trends Appearvto be
Stable or Decreasing
MW-302D Shallow Bedrock 35-45 Semiannual Gauged only* Semiannual -
MW-302DD Deep Bedrock 70 -100 Semiannual X Semiannual -
MW-304D Shallow Bedrock 41-61 Annual Gauged only Annual -
MW-305D Shallow Bedrock 345-415 Semiannual X Semiannual -
MW-306D Shallow Bedrock 325-51 Semiannual X Semiannual -
MW-307D Shallow Bedrock 34-58 Semiannual X Annual COI Trends Appearvto be
Stable or Decreasing
MW-308D Shallow Bedrock 72-110 Semiannual X Semiannual -
MW-309D Shallow Bedrock 35-45 Semiannual Gauged only (DNAPL) Semiannual -

Groundwater sampling is completed in February (Annual and Semiannual Wells) and August (Semiannual Wells Only)

* DNAPL blebs on tip of interface probe after total depth measurement
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Table 4

Depths to Groundwater and Groundwater Elevations -
Alluvial Monitoring Wells
February 20, 2017
Atlanta Gas Light Company
Former Manufactured Gas Plant Site
Macon, Georgia

Tob of Casin Depth to Groundwater
o Iglevation 9 Groundwater Elevation
Monitoring Well February 20, 2017 | February 20, 2017
(ft AMSL) (ft BTOC) (ft AMSL)

AMW-2 320.80 6.46 314.34
AMW-6 326.42 11.20 315.22
AMW-11 324.10 8.25 315.85
AMW-12 322.56 9.72 312.84
AMW-13 328.65 12.60 316.05
AMW-14 326.28 9.50 316.78
AMW-15 325.42 9.58 315.84
MW-07* 303.22 CNL --

MW-08 307.43 12.86 294.57
MW-10 306.57 8.74 297.83
MW-11 299.45 3.66 295.79
MW-12R 297.11 3.73 293.38
MW-12IR 297.08 7.85 289.23
MW-14 295.28 6.38 288.90
MW-141 295.04 6.73 288.31
MW-15 300.31 6.51 293.80
MW-21 293.79 3.24 290.55
MW-23** 292.54 CNL --

MW-26 287.53 0.80 286.73
MW-28 288.07 1.83 286.24
MW-101 307.10 9.88 297.22
MW-102 301.52 8.55 292.97
MW-103 312.91 15.77 297.14
MW-104 295.78 6.05 289.73
MW-104I 295.72 6.70 289.02
MW-105 302.73 5.48 297.25
MW-106 310.95 13.05 297.90
MW-107 307.16 9.50 297.66
MW-108 318.25 5.95 312.30
MW-109 314.07 6.16 307.91
MW-205 321.32 6.1 315.22
MW-400 307.99 13.49 294.50
MW-401 306.48 12.45 294.03

Notes:

ft AMSL - feet Above Mean Sea Level

ft BTOC - feet Below Top of Casing

All depths to water are listed in feet below top of casing (ft BTOC).

All casing and groundwater elevations are listed in feet above mean sea level (ft AMSL).
CNL - Could Not Locate

NM - Not Measured

*MW-07 has been paved over

*MW-23 was covered by gravel and could not be located

Dense Non-Aqueous Phase Liquid (DNAPL) was not detected in any alluvial groundwater monitoring wells.
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Table 5

Depths to Groundwater and Groundwater Elevations -
Bedrock Monitoring Wells
February 20, 2017

Atlanta Gas Light Company
Former Manufactured Gas Plant Site

Top of Casing Depth to Groundwater DNAPL
o Elevation Groundwater Elevation Thickness
Monitoring Well February 20, 2017 | February 20, 2017
(ft AMSL) (ft BTOC) (ft AMSL) (ft)

MW-08D 307.52 11.42 296.10

MW-12DRR 299.71 9.51 290.20

MW-12DD 297.02 15.93 281.09

MW-22D 296.74 12.14 284.60

MW-23D 292.13 10.55 281.58

MW-24D 292.30 5.05 287.25

MW-26D 287.57 1.21 286.36

MW-27D 288.48 8.51 279.97

MW-27DD 288.65 8.65 280.00

MW-108D 318.30 11.11 307.19

MW-110D 295.97 7.20 288.77

MW-111D 295.78 6.98 288.80 1.25
MW-112D 289.70 4.49 285.21

MW-113D 293.80 7.78 286.02

MW-114D 298.10 8.21 289.89

MW-200DR 295.27 5.53 289.74

MW-204D 296.30 7.38 288.92

MW-205D 295.40 6.65 288.75

MW-205DD 294.58 14.74 279.84

MW-206D 295.70 6.75 288.95

MW-207D 296.10 6.79 289.31

MW-300D 301.02 451 296.51

MW-301D 305.76 11.75 294.01

MW-302D 301.93 13.63 288.30

MW-302DD 301.79 22.17 279.62

MW-304D 303.55 16.09 287.46

MW-305D 297.22 17.73 279.49

MW-306D 293.93 5.73 288.20

MW-307D 295.15 8.94 286.21

MW-308D 324.70 17.48 307.22

MW-309D 298.04 9.83 288.21 ~11-7

Notes:

ft AMSL - feet Above Mean Sea Level

ft BTOC - feet Below Top of Casing

All depths to water are listed in feet below top of casing (ft BTOC).

All casing and groundwater elevations are listed in feet above mean sea level (ft AMSL).

DNAPL - Dense Non-Aqueous Phase Liquid
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Table 6

Seepage Velocity Calculations
Atlanta Gas Light Company
Former Manufactured Gas Plant Site
Macon, Georgia

Hydrogeologic Portion of Site Hydraulic Conductivity Porosity February 20, 2017 Monitoring wells used for gradient
Unit (ft/day) (unitless) Gradient Velocity (ft/day) calculation

Alluvial Western 4.75 2.50E-01 6.00E-02 1.14E+00 MW-109 and MW-08
Alluvial Eastern 4.75 2.50E-01 1.34E-02 2.55E-01 MW-102 and MW-28
Bedrock* Western 1.37 1.42E-02 1.94E-02 1.88E+00 MW-08D; MW-300D; and MW-308D
Bedrock* Western 1.37 6.00E-01 1.94E-02 4.44E-02 MW-08D; MW-300D; and MW-308D
Bedrock*® Western 2.58 1.42E-02 1.94E-02 3.52E+00 MW-08D; MW-300D; and MW-308D
Bedrock* Western 2.58 6.00E-01 1.94E-02 8.33E-02 MW-08D; MW-300D; and MW-308D
Bedrock*® Eastern 1.37 1.42E-02 1.89E-02 1.83E+00 MW-08D; MW-306D; MW-300D
Bedrock* Eastern 1.37 6.00E-01 1.89E-02 4.33E-02 MW-08D; MW-306D; MW-300D
Bedrock* Eastern 2.58 1.42E-02 1.89E-02 3.43E+00 MW-08D; MW-306D; MW-300D
Bedrock* Eastern 2.58 6.00E-01 1.89E-02 8.11E-02 MW-08D; MW-306D; MW-300D

*Bedrock porosity range taken from Applied Hydrogeology 4th Ed.
Multiple bedrock gradients are presented from different areas of the site.
Alluvial porosity used in velocity calcuation is from the FFS, 2008.

Vs=Ki/n

where:

Vs=seepage velocity (Velocity)
K=hydraulic conductivity

i=horizontal hydraulic gradient (Gradient)
n=porosity
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Table 7
Alluvial Groundwater Analytical Results
February 2017
Atlanta Gas Light Company
Former Manufactured Gas Plant
Macon, Georgia

P—— Ui Type 2 Type 4 AMW-2 AMW-6 AMW-11 AMW-12 AMW-13 AMW-14 AMW-15 MW-08 MW-12R MW-12IR MW-14 MW-14| MW-15 MwW-21 MW-101 MW-102 MW-103 MW-104 MW-108 MW-109 MW-205 MW-400 MW-401
(Residential) RRS| (Non-residential) RRS|  02/21/17 02/21/17 02/22/17 02/21/17 02/22/17 02/21/17 02/23/17 DUP-2 02/22/17 02/24/17 02/24/17 02/24/17 02/23/17 02/23/17 02/27/17 02/23/17 DUP-1 02/27/17 02/24/17 02/24/17 02/22/17 02/22/17 02/22/17 02/23/17 DUP-3 02/24/17
Applicable RRS Type 4 Type 2 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 2 Type 2 Type 4 Type 2 Type 4 Type 4 Type 4 Type 4 Type 4 Type 2 Type 4 Type 4 Type 4

Groundwater Elevation ft. AMSL N/A | N/A 314.34 315.22 315.85 312.84 316.05 316.78 315.84 294.57 293.38 289.23 288.90 288.31 293.80 290.55 297.22 292.97 297.14 289.73 312.30 307.91 315.22 294.50 294.03
Field Groundwater Quality Parameters

pH SsuU N/A N/A 6.48 6.45 6.12 5.65 5.71 6.38 5.71 6.44 3.88 5.58 6.21 5.93 5.11 5.37 6.05 5.56 5.25 75.73 6.37 4.90 6.37 541 6.05
Specific Conductance uS/cm N/A N/A 202.4 599.4 655.0 356.8 117.30 258.3 175.7 214.11 684.0 625.7 158.90 298.50 979.90 263.6 366.20 760.7 84.7 179.2 465.90 170.20 289.0 806.5 339.9
Temperature °Celsius N/A N/A 18.85 21.49 21.24 21.05 23.77 23.21 22.21 20.51 20.48 21.62 22.09 21.24 18.47 17.37 20.08 17.27 22.02 22.49 21.79 20.92 22.40 21.88 21.43
Dissolved Oxygen mg/L N/A N/A 2.81 4.68 0.32 3.27 1.64 5.88 1.08 6.44 0.17 0.22 5.24 0.11 0.23 1.78 0.08 0.97 5.69 2.47 0.09 1.70 0.91 0.24 0.88
Oxidation-Reduction Potential mV N/A N/A 111.7 106.8 67.60 137.5 191.20 113.8 128.7 106.6 220.9 83.4 131.10 56.60 180.00 80.4 98.3 109.0 500.7 149.6 -59.60 151.2 -69.80 148.1 61.3
Turbidity NTU N/A N/A 2.33 9.2 3.11 1.00 1.75 7.88 6.85 5.15 1.79 9.20 15.7 2.32 1.23 2.65 3.65 0.71 3.75 7.60 1.76 0.27 5.50 3.12 9.1
Organic Constituents

Volatile Organic Compounds

Benzene Hg/L 5* 9 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 78 80 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 35 <5.0 <5.0 <5.0
Carbon Disulfide ug/L 4,000* 4,000* <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Ethylbenzene Hg/L 700* 2,300 <5.0 <5.0 <5.0 <5.0 <5.0 14 14 17 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 50 <5.0 <5.0 <5.0
Toluene Hg/L 1,000* 1,100 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 5.5 <5.0 <5.0 <5.0
Total Xylenes pg/L 31,000 200,000 <5.0 <5.0 <5.0 <5.0 <5.0 16 10 12 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 36 <5.0 <5.0 <5.0
Semivolatile Organic Compounds

Acenaphthene Hg/L 2,000* 6,100 <0.50 <0.50 <0.50 <0.50 <0.50 0.71 11 10 <0.50 <0.50 1.6 <0.50 1.9 <0.50 <0.50 1.4 <50 <0.50 <0.50 <0.50 <0.50 <0.50 25 <0.50 <0.50 0.83
Acenaphthylene Hg/L 470 3,100 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.9 <100 <1.0 <1.0 <1.0 <1.0 1.8 <1.0 <1.0 <1.0 <100 <1.0 <1.0 <1.0 <1.0 <1.0 3.0 <1.0 <1.0 <1.0
Anthracene Hg/L 4,700 31,000 <0.050 <0.050 0.066 0.053 <0.050 <0.050 0.49 <5.0 <0.050 0.072 0.24 <0.050 <0.050 0.074 <0.050 0.22 <5.0 <0.050 <0.050 <0.050 0.29 0.099 1.3 0.11 0.12 0.060
Benzo[aJanthracene ug/L 1.17 3.92 0.019 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 0.26 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 0.069 <0.050 <0.050 <0.050 <0.050 0.11 <0.050 <0.050 <0.050
Benzo[a]pyrene Hg/L 0.2* 0.39 0.12 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Benzo[b]fluoranthene ug/L 1.17 3.92 0.12 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[g,h,i]perylene Hg/L 10 10 0.15 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[K]fluoranthene pg/L 11.7 39.2 0.14 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chrysene Hg/L 117 392 0.20 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 0.17 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 <0.050 <0.050 <0.050 0.12 <0.050 <0.050 <0.050
Dibenz(a,h)anthracene ug/L 0.3* 0.39 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
2,4-Dimethylphenol Hg/L 700* 700* <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene Hg/L 1,000* 4,100 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.29 <10 <0.10 <0.10 3.1 <0.10 0.11 <0.10 <0.10 0.12 <10 <0.10 <0.10 <0.10 <0.10 <0.10 1.7 0.10 <0.10 <0.10
Fluorene Hg/L 1,000* 4,100 <0.10 <0.10 <0.10 <0.10 <0.10 0.28 4.0 4.0 <0.10 <0.10 3.6 <0.10 0.77 <0.10 <0.10 1.7 <10 <0.10 <0.10 <0.10 <0.10 0.17 10 <0.10 <0.10 <0.10
|!\ndeno[1,2,3-cd]pyrene pg/L 1.17 3.92 0.13 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <5.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
2-Methylphenol Hg/L 780 5,100 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
3 & 4 Methylphenol Hg/L 78 510 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene Hg/L 20* 20* <0.50 <0.50 <0.50 <0.50 <0.50 18 12 11 <0.50 <0.050 7.9 <0.50 <0.50 <0.50 <0.50 43 21 <0.50 <0.50 <0.50 <0.50 <0.50 46 0.56 0.55 <0.50
Phenanthrene ug/L 470 3,100 <0.050 <0.050 <0.050 <0.050 <0.050 0.30 3.2 <5.0 <0.050 <0.050 0.25 <0.050 <0.050 <0.050 <0.050 1.0 1.0 <0.050 <0.050 <0.050 <0.050 0.10 5.9 <0.050 <0.050 <0.050
Phenol Hg/L 9,390 61,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Pyrene Hg/L 1,000* 3,100 0.052 <0.050 <0.050 <0.050 <0.050 <0.050 0.20 <5.0 0.16 0.18 4.2 <0.050 0.29 <0.050 <0.050 0.084 0.084 <0.050 <0.050 <0.050 0.27 <0.050 1.8 0.14 0.14 1.0
Notes:

Analyte was detected above laboratory detection limit
No exceedances of residential (Type 2) RRS at locations where residential cleanup standards apply.
Analyte concentration exceeds the non-residential (Type 4) RRS

* Highest RRS equals Type 1 RRS; therefore, the cleanup goal becomes the Type 1 RRS for this chemical

ft AMSL - feet Above Mean Sea Level
RRS - Risk Reduction Standard

SU - Stamdard Units

uS/cm - microsiemens per centimeter
ug/L - micrograms per liter

mg/L - milligrams per liter

mV - millivolts

NTU - nephelometric turbidity units

N/A - RRS are not applicable to this parameter
Values are listed with the laboratory-reported number of significant figures, which varies between different constituents within the same groundwater sample, and between the same constituent in different wells.
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Table 8

Bedrock Groundwater Analytical Results

February 2017

Atlanta Gas Light Company
Former Manufactured Gas Plant Site

Macon, Georgia

Parameter Units Type 2 Type 4 MW-12DRR MW-12DD MW-22D MW-23D MW-24D MW-26D MW-27D MW-108D MW-110D MW-112D MW-113D MW-200DR MW-204D MW-205D MW-205DD MW-206D MW-207D MW-300D MW-301D MW-302D MW-302DD MW-304D MW-305D MW-306D MW-307D MW-308D
i ) RRS |(Non-r ial) RRS 02/22/17 02/23/17 02/21/17 02/22/117 02/28/17 02/22/117 02/21/17 02/22/117 02/23/17 DUP-4 02/22/17 02/22/117 02/24/17 02/24/17 02/24/17 DUP-5 02/24/17 02/27/17 02/23/17 02/22/17 02/21/17 02/21/17 02/23/17 02/23/17 02/27/117 02/24/17 02/22/117 02/22/17
Applicable RRS Type 4 Type 4 Type 4 Type 4 Type 2 Type 2 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 2 Type 2 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4 Type 4
Groundwater Elevation ft. AMSL N/A | N/A 290.20 281.09 284.60 281.58 287.25 286.36 279.97 307.19 288.77 285.21 286.02 289.74 288.92 288.75 279.84 288.95 289.31 296.51 294.01 288.30 279.62 287.46 279.49 288.20 286.21 307.22
Field Groundwater Quality Parameters
pH SU NIA NIA 6.42 7.63 6.91 6.04 5.70 10.22 6.46 7.70 6.30 9.22 5.80 6.53 6.22 6.54 8.50 6.23 6.80 6.11 6.06 5.69 7.46 6.55 12.36 1142 12.32 12.24
|Specific C uSlcm NIA NIA 493.6 225.20 418.20 385.10 49.20 234.20 2159 151.60 518.60 287.40 355.70 454.2 487.30 673.0 383.60 518.9 543.10 539.00 774.00 1028.2 557.3 688.9 5070.3 1574.6 8534.90 4220.50
[T °Celsius NIA NIA 21.91 22.45 21.21 22.56 17.36 21.46 195 22.45 23.35 22.10 2217 21.06 23.43 22.92 22.85 21.61 22.93 20.70 20.53 22.62 22.27 20.24 21.05 22.85 21.33 23.21
Dissolved Oxygen (YSI) mg/L NIA NIA 0.18 0.34 0.26 0.22 0.3 0.26 0.11 0.30 0.19 5.23 0.20 0.21 0.21 0.12 0.49 0.11 0.11 0.11 0.29 6.21 0.21 0.07 3.56 5.42 1.54 2.59
Oxidation-Reduction Potential (ORP) mv N/A NIA 1.00 -117.00 -97.30 43.20 90.; 35.90 -131 -149.30 -48.50 71.10 68.60 -58.8 -16.80 -55.1 26.40 -4.60 -85.10 5.30 -17.00 25.1 -167.7 -10.2 -47.4 -28.8 -40.90 -4.00
| Turbidity NTU N/A. N/A. 0.74 1.74 0.66 7.8 1.3 8.01 5.26 0.90 5.95 143 1.10 151 1.81 0.90 1.29 11.48 8.45 3.69 0.50 12.65 2.64 114 1.46 0.66 3.83 5.62
Organic Constituents
[Volatile Organic C
Benzene Mg/l 5* 9 470 35 <5. <5.! <5. <5.0 <5. <5.0 70 63 <5. <5.0 110 490 4,300 4,300 <5.0 19 <5.0 <5. 93 5.4 6.4 <5. 9,600 <5.0 <5.0 11
Carbon Disulfide pg/L 4,000 4,000* <5.0 <5.0 <5. <5. <5. <5.0 <5. <5.0 <5.0 <5.0 <5. <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5. <5.! <5. <5.! <5. <250 <5.0 <5.0 <5.
Eth Ha/L 700* 2,300 150 <5.0 <5. <5.! <5. <5.0 <5. <5.0 150 160 <5. <5.0 58 340 860 950 <5.0 89 <5.0 <5. <5. <5. <5.! <5. 250 5.9 <5.0 <5.
[ Toluene Mg/l 1,000* 1,100 <5.0 <5.0 <5. <5. <5. <5.0 <5. <5.0 <5.0 <5.0 <5. <5.0 <5.0 <5.0 12 14 <5.0 6.3 <5.0 <5. <5. <5. <5.! <5. 5,000 <5.0 <5.0 <5.
|Tmal Xylenes Hg/L 31,000 200,000 140 <5.0 <5. <5.! <5. <5.0 <5. <5.0 5.7 6.0 <5. <5.0 52 19 580 420 <5.0 11.0 <5.0 <5. <5.! <5. <5.! <5. 960 <5.0 <5.0 <5.
I§emivo\ati\e Organic C:
| Ha/L 2,000 6,100 36 0.65 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 46 55 <0.50 <0.50 2 50 120 140 23 30 14 <0.50 0.75 25 <0.50 <0.50 33 13 13 <0.50
I Hg/L 470 3,100 6.5 <1.0 <10 <1.0 <10 <1.0 <10 <1.0 19 18 <10 <1.0 2. 23 14 <10 <1.0 15 <1.0 <10 <1.0 7.2 <1.0 <10 51 <10 <1.0 <10
I Ha/L 4,700 31,000 45 <0.050 <0.050 <0.050 0.17 <0.050 <0.050 <0.050 6.2 5.5 <0.050 0.060 1. 4.1 53 4.9 0.051 0.55 <0.050 <0.050 0.25 19 <0.050 <0.050 15 0.053 0.29 0.078
B Hg/L 117 3.92 0.15 <0.050 <0.050 <0.050 0.56 <0.050 <0.050 0.085 0.20 017 <0.050 <0.050 0.065 0.12 <0.050 <0.050 <0.050 0.081 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.099 <0.050 <0.050 <0.050
B Ha/L 0.2 0.39 <0.050 <0.050 <0.050 <0.050 0.98 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
B Ha/L 117 3.92 <0.10 <0.10 <0.10 <0.10 11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.12 <0.10 <0.10 <0.10
Benzo iperylene Ha/L 10 10 <0.10 <0.10 <0.10 <0.10 11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
B Hg/L 117 39.2 <0.050 <0.050 <0.050 <0.050 1.0 <0.050 <0.050 0.052 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Chrysene Mg/l 117 392 0.12 <0.050 <0.050 <0.050 0.53 <0.050 <0.050 0.081 0.16 0.14 <0.050 <0.050 <0.050 0.081 <0.050 <0.050 <0.050 0.057 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 0.076 <0.050 <0.050 <0.050
Dibenz(a, Ha/L 0.3* 0.39 <0.10 <0.10 <0.10 <0.10 1.0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
2,4-Di Ha/L 700* 700* <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fi Mg/l 1,000* 4,100 5.0 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 45 4.1 <0.10 <0.10 3.0 4.0 16 1.6 <0.10 13 11 <0.10 0.16 0.96 <0.10 <0.10 11 0.11 0.27 <0.10
Fluorene Ha/L 1,000* 4,100 32 0.33 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 15 19 <0.10 <0.10 20 17 29 34 0.40 9.50 0.54 <0.10 38 6.8 0.24 <0.10 9.0 0.57 0.42 <0.10
Indenol1,2,3-cd]pyrene Hg/L 117 3.92 <0.050 <0.050 0.056 <0.050 1.0 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Ha/L 780 5,100 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
3&4 Ha/L 78 510 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Mg/l 20* 20* 1600 43 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 760 1,100 <0.50 <0.50 680 2,000 3,400 3,700 <0.50 530 <0.50 <0.50 430 55 <0.50 <0.50 3,500 <0.50 17 <0.50
Mo/l 470 3,100 17.00 0.16 <0.50 <0.050 <0.50 <0.050 <0.050 <0.050 26 32 <0.050 <0.050 5.4 20 31 37 0.068 35 <0.050 <0.050 13 11 <0.050 <0.050 9.3 0.46 26 0.060
Phenol Mg/l 9,390 61,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Pyrene Hg/L 1,000* 3,100 53 <0.050 <0.050 <0.050 0.055 <0.050 <0.050 <0.050 5.6 5.1 <0.050 <0.050 3.1 45 17 15 <0.050 33 2.0 <0.050 0.11 12 <0.050 <0.050 11 0.12 0.30 <0.050
Notes:

Analyte was detected above laboratory detection limit

Analyte concentration exceeds the residential (Type 2) RRS

Analyte

exceeds the

(Type 4) RRS

“Highest RRS equals Type 1 RRS; therefore, the cleanup goal becomes the Type 1 RRS for this chemical

ft AMSL - feet Above Mean Sea Level
RRS - Risk Reduction Standard

SU - Stam

uS/em - microsiemens per centimeter
ug/L - micrograms per liter

mglL - mil

dard Units

igrams per liter

mV - millivolts

NTU - nephelometric turbidity units

N/A - RRS are not applicable to this parameter
Values are listed with the laboratory-reported number of significant figures, which varies between different constituents within the same groundwater sample, and between the same constituent in different wells.
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Table 9
Bedrock Groundwater Summary of COI Trends
Atlanta Gas Light Company
Former Manufactured Gas Plant Site
Macon, Georgia

Well

Col

Evaluation of Concentrations and Trends

MW-12DRR

Benzene, naphthalene

Benzene concentrations showed a decreasing trend from August 2013 through August 2016. The February 2017 concentrations were higher than those reported for the last four years and remain
consistent with historical concentrations.

MW-12DD

Benzene, naphthalene

Benzene from the February 2017 event (35 pg/L) increased from the April 2016 sampling event (15 pg/L) and decreased from the February 2015 sampling event (44 pg/L). Benzene concentrations
remain well below the historic high (1,800 pg/L, September 2002). The naphthalene concentration during the February 2017 sampling event was 4.3 pg/L which is below the RRS of 20 pg/L.
Naphthalene has not been detected above the RRS since August 2014. Overall concentration trends for benzene and naphthalene appear to be decreasing.

MW-22D

Indeno(1,2,3-cd)pyrene

Indeno(1,2,3-cd)pyrene was detected in MW-22D at 0.056 pg/L, slightly above the laboratory detection limit of 0.050 pg/L in February 2017. The low concentration detected during the February 2017
levent is an anomaly and likely a reflection of the precision of the laboratory analysis rather than a change in the plume extent, as the detection is very low, and no other COls have been detected in the
well. The well is located in a Type 4 area, where the indeno(1,2,3-cd)pyrene RRS is 3.92 pg/L. No other VOCs or SVOCs have ever been detected at MW-22D.

MW-24D

Prior to August 2014, benzene and naphthalene concentrations at MW-24D were predominantly non-detect, with occasional detections below the Type 2 RRS. Detections observed between August
2013 and August 2016 appear to be related to bedrock disturbances (i.e., drilling and/or DNAPL recovery events) rather than resulting from groundwater flow under steady-state conditions. Benzene
and naphthalene were below detection limits in February 2017, supporting that the 2013 and 2016 detections were likely due to the drilling and/or VEFR activities rather than indicative of plume
migration given the February 2017 sample results.

MW-23D, MW-26D, MW-27D

No VOCs or SVOCs have ever been detected in MW-23D or in MW-26D. No VOCs or SVOCs have ever been detected in MW-27D, with the exception of pyrene in September 2003 at 12 pg/L,
significantly below non-residential, Type 4 the RRS of 3,100 pg/L.

Benzene concentrations in February 2017 (70 pg/L) show a decrease since August 2016 (88 pg/L) and April 2016 (96 ug/L) and are the lowest reported since well installation. Naphthalene

MW-110D Benzene, naphthalene |concentrations have generally been decreasing. The February 2017 concentration (1,100 pg/L) is well below the August 2016 naphthalene concentration of 3,400 pg/L (duplicate sample) and below the
April 2016 concentration (1,600 pg/L), representing an 83% reduction from the highest concentration of 6,800 pg/L (August 2010).
MW-200DR Benzene, naphthalene Benzene and naphthalene concentrations in February 2017 (110 pg/L and 680 pg/L, respectively) increased compared to results obtained since August 2015. Groundwater monitoring will to continue t
evaluate COI trends.
MW-205D Benzene, naphthalene |No observable trends, although benzene concentrations since August 2014 appear to be decreasing. February 2017 COI detections are consistent with historical detections.
MW-206D Benzene, naphthalene Benzene was detected in MW-206D (19 ug/L) in February 2017 for the first time since 2013. Naphthalene was detected in MW-206D (530 pg/L) in February 2017 for the first time since 2012.
» nap Benzene and naphthalene concentrations in MW-206D remain below their historic highs in February 2012. Monitoring will continue in order to evaluate a trend in MW-206D.
MW-207D Neither benzene nor naphthalene has been detected at MW-207D since February 2013. All other VOC and SVOC detections have been significantly below non-residential Type 4 RRS.
Benzene was detected in the sample collected in February 2017 (9.3 pg/L) slightly above the Type 4 RRS of 9 pg/L. Naphthalene was detected in the sample collected in February 2017 (430 pg/L).
MW-301D Benzene, naphthalene |JAlthough benzene and naphthalene concentrations increased in February 2017 compared to previous events, overall COI concentrations are decreasing. Monitoring will continue in order to determine
if the February 2017 results are anomalous or indicative of a trend.
Benzene and naphthalene were detected in February 2017 (5.4 pg/L and 5.5 pg/L, respectively). These concentrations are below the Type 4 RRS and significantly below the benzene and naphthalene
MW-302D N N N N
concentration highs of 550 pg/L and 300 pg/L, respectively, in February 2014.
Benzene concentrations at MW-305D have fluctuated since installation in 2014, ranging from 3,700 pg/L (August 2015) to 22,000 pg/L (August 2016). The February 2017 results (9,600 ug/L) show a
MW-305D Benzene, naphthalene |decrease since August 2016. Naphthalene concentrations in MW-305D have also fluctuated from a low of 220 pg/L in August 2015 to a high of 9,600 pg/L in August 2016. The February concentration
(3,500 pg/L) shows a decrease compared with August 2016. The effects of bedrock groundwater disturbances in the vicinity of MW-305D are not known at this time.
MW-306D Benzene and naphthalene concentrations at MW-306D have decreased since well installation and neither was detected during the February 2017 sampling event.
MW-307D Benzene has not been detected at MW-307D since February 2014. Several COl are routinely detected (including naphthalene), however all detections are significantly less than the Type 4 RRS and
none show an increasing trend.
MW-308D is located in the western portion of the Site adjacent to the new ISS footprint. Benzene concentrations have been above the Type 4 RRS since February 2015; however, the August 2016 and|
MW-308D Benzene February 2017 concentrations show a decreasing trend from the August 2015 and April 2016 results. Additional data is needed to determine a trend for benzene. Naphthalene has only been detected

at the well once (April 2016), at a concentration of 0.87 pg/L that is significantly below the Type 4 RRS of 20 pg/L.
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Figure 11

VRP Projected Milestone Schedule
Atlanta Gas Light Company
Former Manufactured Gas Plant Site
Macon, Georgia

ID [Task Name Duration ‘ Start ‘ Finish Half — — 1st ‘Half — . 1st
1 IVRP Schedule and Deadlines 1306 days Thu 5/21/15 Thu 5/21/20 v v
2 Acceptance Into VRP 1 day’ Thu5/21/15  Thu5/21/15 s
3 Completion of Horizontal Delineation of Release for All 1day Mon5/22/17  Mon5/22/17 ¢ 522

Affected Parcels
4 Update CSM to include Vertical delineation (if required) and lday Mon12/18/17 Mon12/18/17 9, 1218

Final Remediation Plans, and Costs
5 1st Semiannual Progress Report lday Mon11/23/15 Mon11/23/15
6 2nd Semiannual Progress Report 1 day Mon5/23/16  Mon5/23/16
7 3rd Semiannual Progress Report lday Mon11/21/16 Mon11/21/16
8 4th Semiannual Progress Report 1 day Mon5/22/17 Mon 5/22/17
9 5th Semiannual Progress Report 1 day Tue11/21/17  Tue11/21/17
10 | 6th Semiannual Progress Report lday Mon5/21/18 Mon5/21/18
" 7th Semiannual Progress Report lday Wed11/21/18 Wed11/21/18
12 8th Semiannual Progress Report 1 day Tue 5/21/19 Tue 5/21/19
13 9th Semiannual Progress Report lday Thul11/21/19 Thu11/21/19
14 Update VIRP Application and Incorporate all Qualifying lday Thul12/20/18 Thu12/20/18

Parcels and Associated Documentation
15 | Prepare Compliance Status Report 180 days Fri9/13/19  Thu5/21/20
16 Submit Compliance Status Report 1 day Thu5/21/20  Thu5/21/20 pl21
17 | Alluvial Groundwater 1153 days Thu 10/22/15 Mon 3/23/20 v v
18 Complete ISS 45days  Thu10/22/15 Wed12/23/15
19 | T&D all Waste Materials 55days  Thu10/22/15 Wed 1/6/16
20 Backfill and Compaction 55 days Thu11/12/15 Wed 1/27/16
2 Site Grading 15 days Thu1/28/16  Wed 2/17/16
22 Site Restoration 40 days Thu2/18/16 Wed 4/13/16
23 Corrective Action Completion Report 28 days Thu4/14/16 Mon5/23/16
2 Modelling, POD Verification 300 days Mon 12/5/16 Fri1/26/18
25 Alluvial GW Monitoring (including POD Wells) 1000 days Tue5/24/16  Mon 3/23/20
26 |Bedrock Groundwater 695 days Mon 11/30/15 Fri 7/27/18
a7 Bedrock Groundwater Monitoring (including POD Wells) 480 days Mon 11/30/15 Fri9/29/17
28 | Groundwater Modelling, POD Verification and Risk 270 days ~ Mon12/5/16  Fri12/15/17

Evaluations
29 | Incorporate Additional Parcels into VRP Qualifying 160 days Mon 12/18/17 Fri7/27/18

Properties as Required

Task Project Summary PSS Inactive Task () Duration-only Finish-only
Project: Macon MGP Site VRP Split External Tasks Inactive Milestone & Manual Summary Rollup s Progress L ——
Date: Tue 4/18/17 Milestone * External Milestone ® Inactive Summary U1 Manual Summary P———y  Deadline
Summary PSSSSmm== |nactive Task Manual Task EEEa  start-only C

ERM

4th Semiannual Progress Report

May 2017




Regulatory Correspondence During Reporting Period
Appendix A

Project No. 0366660
Atlanta Gas Light Company

Environmental Resources Management
3200 Windy Hill Road SE, Suite 1500W
Atlanta, Georgia 30339
(678) 486-2700



GE ORG l ﬁ Richard E. Dunn, Director
" Land Protection Branch

_~ DEPARTMENT OF NATURAL RESOURCES 2 Martin Luther King, Jr. Drive

Suite 1054, East Tower

ENVIRONMENTAL PROTECTION DIVISION Atlanta, Georgia 30334

404-657-8600

February 21, 2017

Atlanta Gas Light Company VIA FIRST-CLASS MAIL AND EMAIL
c/o Mr. Greg Corbett

Director of Environment & Sustainability

Ten Peachtree Place

Atlanta, Georgia 30309

Re:

Comments on VRP Semiannual Reports 1, 2, and 3 and 2016 Corrective Action

Completion Report
Macon MGP Site, HSI Site Number 10511
Macon, Georgia; Bibb County

Dear Mr. Corbett:

The Georgia Environmental Protection Division (EPD) is in receipt of VRP Semiannual Progress
Reports 1, 2, and 3, dated December 8, 2015, May 29, 2016, and November 21, 2016, respectively,
for the Macon MGP Site. We note that a Corrective Action Completion Report was included in
Appendix A of Semiannual Report 2. The reports were submitted to EPD pursuant to the Georgia
Voluntary Remediation Program Act (the Act), O.C.G.A. 12-8-100. Our comments are provided
below.

L.

Based upon review of Section 2.5 and Appendix B in Semiannual Report 1, EPD will not
require further evaluation of Ocmulgee River surface water, sediments, or river armoring
associated with the Upper and Lower Outfall areas at this time. Environmental covenants
restricting land use on site will need to include provisions for annual reporting to EPD on
observed conditions in the river and specify conditions [e.g., significant rainfall (10-year
event), construction activities in the river, dredging of the river, etc.] that could potentially
disturb TLM or its overlying cover and would trigger a river bottom survey of the armored
area associated with the Upper Outfall.

EPD is concerned about the potential for vapor intrusion into buildings at 230 and 280 7"
Street, which adjoin the Mulberry MGP/Eastern Portion MGP on the southeast. DNAPL is
present at MW-309D, which is a shallow bedrock well located on or next to the 230 7" Street
property. Groundwater concentrations of benzene and naphthalene in bedrock wells
immediately northeast of those buildings are high. Data is lacking on the quality of overlying
alluvial groundwater in those areas. Accordingly, please do one of the following:

a. Collect soil-gas samples from several select locations next to the buildings’ outer walls,
then laboratory-analyze the samples for VOCs and SVOCs. If concentrations of VOCs or
SVOCs are detected in the soil-gas samples, run the data through the EPA’s VISL
screening tool.

b. Install and sample additional alluvial monitoring wells on or next to the 230 and 280 7™
Street properties. Laboratory-analyze the groundwater samples for VOCs and SVOCs. If



EPD Comments on VRP Semiannual Reports 1, 2, 3, and Corrective Action Completion Report
Macon MGP Site, HSI Site Number 10511

February 21, 2017

Page 2 of 2

concentrations of VOCS or SVOCs are detected in the groundwater samples, run the data
through the EPA’s VISL screening tool.

3. Given that the VEFR events have not been effective in remediating the DNAPL on site,
combined with the possibility that VEFR could accelerate migration of or destabilize the
dissolved contaminant plume, EPD will not require additional VEFR events at this time.
However, if continued monitoring of MW-111D and MW-309D shows increasing
thicknesses of DNAPL, or if site conditions otherwise dictate a more aggressive remedial
approach, VEFR events may be required in the future.

4. In lieu of removing additional bedrock well and sump installations from the remedial plan, as
requested in Section 3.1.2 of Semiannual Report 3, EPD will temporarily suspend
requirements for their installation, pending the collection of future groundwater monitoring
data.

5. Based upon historical analytical data, and as requested in Section 3.6.2.1 of Appendix B of
Report 3, EPD will no longer require laboratory analysis for inorganics in alluvial wells.

6. Based upon historical analytical data, and as requested in Section 3.6.2.2 of Appendix B of
Report 3, EPD will no longer require laboratory analysis for inorganics in bedrock wells.

Atlanta Gas Light Company must address these comments to EPD’s satisfaction in order to
demonstrate compliance with the provisions, purposes, standards, and policies of the Act. EPD
may, at its sole discretion, review and comment on documents submitted by Atlanta Gas Light
Company. However, failure of EPD to respond to a submittal within any timeframe does not
relieve Atlanta Gas Light Company from complying with the provisions, purposes, standards, and
policies of the Act.

If you have any questions, please contact Allan Nix of the Response and Remediation Program at
(404) 657-3935.

Sincerely,

David Brownlee
Unit Coordinator
Response and Remediation Program

c: Christie Battenhouse, Atlanta Gas Light Company
Adria Reimer, ERM

SARDRIVE\Anix\Allan's Sites\HSI\IOS11 - Macon MGP Site (VRP)\Letters from EPD\Comment Letter on  VRP Reports 1, 2, 3,
HSI 10511.docx



ﬁ Atlanta Gas nght Greg Corbett, P.E.

March 22, 2017

David Brownlee

Unit Coordinator

Land Protection Branch

Response and Remediation Program
2 Martin Luther King, Jr. Drive

Suite 1054, East Tower

Atlanta, Georgia 30334

RE:

Response to Comments on VRP Semiannual Progress Reports 1, 2, and 3 and
2016 Corrective Action Completion Report

Macon Former Manufactured Gas Plant Site

Macon, Georgia; Bibb County

HSI Site Number 10511

Consent Order EPD-VRP-12

Dear Mr. Brownlee,

In the comment letter dated February 21, 2017, the Department of Natural Resources, Environmental

Protection Division (EPD) provided comments on the VRP Semiannual Progress Reports 1, 2, and 3,
dated December 8, 2015, May 29, 2016, and November 21,2016, respectively, for the Macon former

manufactured gas plant (MGP) site. The reports were submitted to EPD pursuant to the Georgia
Voluntary Remediation Program Act (the Act), O.C.G.A. 12-8-100. Atlanta Gas Light Company (AGLC) is

submitting this letter to document our responses to EPD’s comments. For clarification, EPD’s comments

are italicized and bolded. Since there were no comments provided on the Corrective Action Completion

Report that was included in Appendix A of the 2™ Semiannual Progress Report, AGLC assumes that this

report was approved as submitted.

Based upon review of Section 2.5 and Appendix B in Semiannual Report 1, EPD will not
require further evaluation of Ocmulgee River surface water, sediments, or river armoring
associated with the Upper and Lower Outfall areas at this time. Environmental covenants
restricting land use on site will need to include provisions for annual reporting to EPD on
observed conditions in the river and specify conditions [e.g., significant rainfall (10-year

event), construction activities in the river, dredging of the river, etc.] that could potentially



disturb TLM or its overlying cover and would trigger a river bottom survey of the armored area

associated with the Upper Outfall.

AGLC appreciates EPD’s concurrence for no further evaluation of surface water, sediments, or river
armoring associated with the Upper and Lower Outfall areas in the Ocmulgee River. However, AGLC
would like to reiterate the request submitted in the 1** Semiannual Progress Report to discontinue any
further evaluation of the Ocmulgee River sediments based on the history of the investigation, remediation,
and subsequent monitoring of the Ocmulgee River sediments near the Upper and Lower Outfalls and
compliance certifications previously provided. As submitted with the 1% Semiannual Progress Report, the

following describes additional lines of evidence that additional monitoring is not necessary:

» The area was re-armored with 6-inch stone to protect human health and the environment, as well
as the ecosystem and to prevent scour;

» Ten years of monitoring has shown the armored sediment cap to be working to prevent scour and
the 3-foot required sediment cover remains over all TLM-impacted areas;

» The ecological risk has been removed;

e There is net deposition in the armored remediation area;

e The sediments are certified to site-specific clean-up criteria for sediments developed with the
EPD during the development of the CAPs for the Site; and

» All historical data shows no impact to surface water.

In addition, since the river bottom is sovereign land of the State of Georgia lying outside the boundaries of
any deeded real estate parcel, the Ocmulgee River sediments are not amenable to a restrictive covenant.
As such, the Ocmulgee River sediments were not included in the VIRP application submitted in 2014 as
qualifying property but, instead, were addressed under Operable Unit 1 (OU-1) of Consent Order Number
EPD-HSR-227 (dated July 11, 2000) and in accordance with the approved corrective action plan and
subsequent revisions under the Georgia Hazardous Site Response Act (HSRA) Chapter 391-3-19, and
rules promulgated thereunder. Therefore, the sediment unit (OU-1) should be considered closed as of

the conclusion of the 10-year river elevation survey event.

2. EPD is concerned about the potential for vapor intrusion into buildings at 230 and 280 7th
Street, which adjoin the Mulberry MGP/Eastern Portion MGP on the southeast. DNAPL is
present at MW-309D, which is a shallow bedrock well located on or next to the 230 7th Street

property. Groundwater concentrations of benzene and naphthalene in bedrock wells

vy



immediately northeast of those buildings are high. Data is lacking on the quality of overlying

alluvial groundwater in those areas. Accordingly, please do one of the following:

a. Collect soil-gas samples from several select locations next to the buildings’ outer walls,
then laboratory-analyze the samples for VOCs and SVOCs. If concentrations of VOCs or
SVOCs are detected in the soil-gas samples, run the data through the EPA's VISL
screening tool.

b. Install and sample additional alluvial monitoring wells on or next to the 230 and 280 7th
Street properties. Laboratory-analyze the groundwater samples for VOCs and SVOCs. If
concentrations of VOCS or SVOCs are detected in the groundwater samples, run the data

through the EPA's VISL screening tool.

While dense non-aqueous phase liquid (DNAPL) has been observed in bedrock wells in the proximity of
the building located at 230 and 280 7" Street and dissolved phase concentrations of benzene and
naphthalene (or any organic constituent of interest [COI) in bedrock groundwater in the area have been
high, concentrations in the alluvial and intermediate-zone groundwater in proximity of the building have
consistently been below the Type 1 (residential) risk reduction standard or not detected for over 10-15
years. This is evident based on groundwater data from the following alluvial and intermediate
groundwater wells in the near vicinity of the building and are situated hydraulically upgradient,

sidegradient, and downgradient of the building:

e Upgradient: MW-07, MW-15, MW-102, MW-401
» Sidegradient: MW-14, MW-14|
» Downgradient: MW-21

Figures B3-3 and B3-4 (Attachment A) from the most recent groundwater monitoring report shows the
layout of the site monitoring wells, along with the interpreted groundwater flow in the alluvial aquifer. The
summary of historical analytical groundwater data for these wells is included as Attachment B. In
particular, there have been no detections of either benzene or naphthalene in upgradient alluvial
monitoring wells MW-15 or MW-102 since installation in 2001 and 2002, respectively (note that the
naphthalene detection in MW-102 was likely related to turbidity in the initial September 2002 sample and
not verified during a subsequent resampling event in December 2002). Both MW-15 and MW-102 are
located within approximately 80 feet upgradient of the 230/280 7™ Street buildings. In addition, neither
benzene nor naphthalene has been detected in alluvial monitoring well MW-21, which is situated directly
adjacent and downgradient to the 230 7" Street property line (which is essentially the eastern wall of the

building) since its installation in 2006.

vy



In an effort to clarify why DNAPL in or around MW-309D cannot possibly be presenting a vapor intrusion
risk to occupants of 230 or 280 7" Street, VOCs can only partition to the vadose zone from the shallowest
groundwater zone present at a given site. In other words, VOCs do not pass through water undetected.
Thus, the presence of a shallow zone of groundwater with concentrations below levels that could produce
a vapor intrusion risk overlaying higher concentrations from deeper groundwater zones (whether
dissolved or DNAPL) essentially means the pathway for vapor intrusion from those deeper zones is
incomplete. Accordingly, the only question should be whether the network of wells monitoring the shallow
zone in the vicinity of MW-309D is adequate to demonstrate the absence of concentrations at levels that
could cause a vapor concern. MW-309D is surrounded by three wells installed in the shallowest zone
(MW-15, MW-21, and MW-102), each of which are located within 80 to approximately 120 feet of the point
that would intersect shallow groundwater directly above MW-309D. VOCs concentrations in MW-21 have
been below Type 1 RRS for at least 10 years, in MW-102 for over 14 years, and in MW-15 for over 15
years. Itis simply not plausible that VOC concentrations in shallow groundwater would spike from levels
complying with Type 1 RRS in MW-102 to concentrations that could produce a vapor risk to occupants of
the buildings at 230 or 280 7" Street and then plummet again back into compliance with Type 1 RRS in
MW-21, all in the space of the less-than 120 feet separating MW-21 and MW-309D. Therefore, AGLC
respectfully believes the absence of a vapor intrusion risk from any DNAPL in or around MW-309D has

been demonstrated.

The sustained absence of volatile or semivolatile organic COIl in the shallow groundwater above the areas
where dissolved phase concentrations and/or DNAPL may be present in bedrock demonstrates that
vapor phase constituents are not migrating from the bedrock groundwater and reaching the vadose zone,

and thus, do not pose a vapor intrusion risk to occupants of the building.

3. Given that the VEFR events have not been effective in remediating the DNAPL on site,
combined with the possibility that VEFR could accelerate migration of or destabilize the
dissolved contaminant plume, EPD will not require additional VEFR events at this time.
However, if continued monitoring of MW-IIID and MW-309D shows increasing thicknesses of
DNAPL, or if site conditions otherwise dictate a more aggressive remedial approach, VEFR

events may be required in the future.

AGLC appreciates EPD’s concurrence with this request.

vy



4. In lieu of removing additional bedrock well and sump installations from the remedial plan, as
requested in Section 3.1.2 of Semiannual Report 3, EPD will temporarily suspend
requirements for their installation, pending the collection of future groundwater monitoring
data.

AGLC appreciates EPD’s concurrence with this request.

5. Based upon historical analytical data, and as requested in Section 3.6.2.1 of Appendix B of
Report 3, EPD will no longer require laboratory analysis for inorganics in alluvial wells.

AGLC appreciates EPD’s concurrence with this request.

6. Based upon historical analytical data, and as requested in Section 3.6.2.2 of Appendix B of
Report 3, EPD will no longer require laboratory analysis for inorganics in bedrock wells.

AGLC appreciates EPD’s concurrence with this request.

AGLC would like to schedule a meeting to review these responses. If you have any immediate questions
or comments, please call me 404-584-3719 or email me at gcorbett@southernco.com.

Greg Co‘rbvett, Pn,'
Atlanta Gas Light Company
Managing Director, Environmental Services

Attachments

cc: Lea Millet, P.G. — Georgia Power Company
Christie Battenhouse, P.G. — Atlanta Gas Light Company
Scott Laseter — Kazmarek Mowrey Cloud Laseter LLP
Hollister Hill — Troutman Sanders
Adria Reimer — ERM

v
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Figures B3-3 and B3-4 from the 3" Semiannual Progress Report
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ERM

Appendix B-7a
Summary of Alluvium Groundwater Analytical Data
November 2001 through August 2016
Atlanta Gas Light Company
Former Manufactured Gas Plant Site
Macon, Georgia

Parameter Units | Type 2 | Type4 | MW-07 | MW-08
RRS RRS | 08/06/13 [08/13 DUP | 02/08/13 | 08/11/09 | 03/05/04 | 08/25/16 | 04/05/16 | 04/27/15 | 08/05/13 | 02/04/13 | 02/08/12 | 02/17/11 | 02/23/10 | 08/11/09 [ 12/12/02

Field Groundwater Quality Parameters
pH SuU N/A N/A 5.12 5.86 6.59 5.72 5.73 6.29 5.95 5.08 5.55 5.51 2.19 6.02 5.79 6.10
Specific Conductance mS/cm N/A N/A 185 191 230 171 240.2 300 271 419 273 262 198 339 481 289
Temperature °Celsius N/A N/A 24.16 15.37 25.85 18.88 25.60 20.84 19.59 25.97 20.01 21.22 17.64 17.89 23.98 23.37
Dissolved Oxygen (YSI) mg/L N/A N/A 4.35 6.27 5.75 2.10 0.79 5.56 3.85 3.29 2.10 2.23 2.00 3.43 2.96 0.24
ORP mVv N/A N/A -25.1 130.5 -122.4 97.0 29.0 73.5 59.2 34.6 186.2 73.2 5.7 73.4 -179.9 -8.2
Turbidity NTU N/A N/A 8.62 2.97 1.82 12.9 0.76 7.76 1.01 0.21 6.62 5.2 78.3 4.31 1.50 1.64
Laboratory Results - Natural Attenuation Parameters
Nitrogen, Ammonia mg/L N/A N/A - - - - - - - - - - - - - - 0.894
Nitrogen, Nitrate mg/L N/A N/A -- -- 1.3 0.45 -- -- -- -- -- 0.26 0.38 0.065 0.091 < 0.050 | <0.0500
Sulfate mg/L N/A N/A -- -- 33 59 -- -- -- -- -- 60 55 35 64 92 27.5
Sulfide mg/L N/A N/A -- -- <1.0 <1.0 -- -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.00
Dissolved Manganese mg/L N/A N/A - -- -- -- -- -- - - - - - -- - - 0.169
Total Manganese mg/L N/A N/A -- -- -- -- 0.218 -- -- -- -- -- -- -- -- -- 0.175
Ferrous Iron mg/L N/A N/A -- -- < 0.10 HF [<0.010 HF -- -- -- -- -- 1.3 HF 0.40 HF 0.19 HF 0.29 2.8 4.86
Total Iron mg/L N/A N/A -- -- 19 0.16 1.21 -- -- -- -- 1.8 0.79 1.2 0.99 3.1 4.82
Carbon Dioxide mg/L N/A N/A -- -- 120 0.37 -- -- -- -- -- 110 1800 1.2 1.1 0.77 120
Methane mg/L N/A N/A -- -- <0.58 <0.19 -- -- -- -- -- 9.3 1.7 3.3 12 3.7 100
Dissolved Nitrogen mg/L N/A N/A - - - 4.4 - - - - - 17 5300 3.9 4.2 4.7 16
Dissolved Oxygen mg/L N/A N/A -- -- 6.5 1.6 -- -- -- -- -- 5.2 1700 1.4 1.5 1.7 7.5
Laboratory Results - Organic Constituents
Volatile Organic Compounds
Benzene Hg/L 5.0* 9 <5.0 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0
Carbon Disulfide Hg/L 329 1,700 <5.0 <5.0 <20 -- - <5.0 <5.0 <5.0 <5.0 <20 - - - - -
Ethylbenzene Hg/L 700* 2,300 <5.0 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0
Toluene Hg/L 1,000* 1,100 <5.0 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0
Total Xylenes Hg/L 31,000 200,000 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 <5.0 <5.0
Semivolatile Organic Compounds
Acenaphthene Hg/L 2,000* 6,100 <10 <10 16 - <10 <0.50 < 0.50 <10 <10 1.3 - - - - <10
Acenaphthylene Hg/L 470 3,100 <10 <10 13 - <10 <1.0 <1.0 <10 <10 <0.19 - - - - <10
Anthracene Hg/L 4,700 31, 000 <10 <10 <0.20 - <10 <0.050 < 0.050 <10 <10 <0.19 - - - - <10
Benzo[aJanthracene Ho/L 1.17 3.92 <0.20 <0.20 <0.20 - - <0.050 < 0.050 < 0.050 <0.20 <0.19 - - - - -
Benzo[a]pyrene Ho/L 0.2* 0.39 <0.20 <0.20 <0.20 - - <0.050 < 0.050 < 0.050 <0.20 <0.19 - - - - -
Benzo[b]fluoranthene Ho/L 1.17 3.92 <0.20 <0.20 <0.20 - - <0.10 <0.10 <0.10 <0.20 <0.19 - - - - -
Benzo[g,h,i]perylene Ho/L 10 10 <10 <10 <0.20 - - <0.10 <0.10 <10 <10 <0.19 - - - - -
Benzo[K]fluoranthene Ho/L 11.7 39.2 <10 <10 <0.20 - - <0.050 < 0.050 <10 <10 <0.19 - - - - -
Chrysene ug/L 117 392 <10 <10 <0.20 -- - <0.050 < 0.050 <10 <10 <0.19 -- -- -- -- --
Dibenz(a,h)anthracene Hg/L 0.3* 0.39 <0.20 <0.20 <0.20 - - <0.10 <0.10 <0.10 <0.20 <0.19 - - - - -
2,4-Dimethylphenol Hg/L 700* 700* <10 <10 <20 - <10 <10 <10 <10 <10 <1.9 - - - - <10
Fluoranthene Hg/L 1,000* 4,100 <10 <10 1.6 -- <10 <0.10 <0.10 <10 <10 <0.19 - - - - <10
Fluorene Hg/L 1,000* 4,100 <10 <10 6.0 -- <10 <0.10 <0.10 <10 <10 <0.19 -- -- -- -- <10
Indeno[1,2,3-cd]pyrene Hg/L 1.17 3.92 <0.20 <0.20 <0.20 - - <0.050 0.10 < 0.050 <0.20 <0.19 - - - - -
2-Methylphenol Hg/L 780 5,100 <10 <10 <20 - <10 <10 <10 <10 <10 <1.9 -- -- -- -- <10
4-Methylphenol Hg/L 78 510 <10 <10 <20 -- <10 <10 <10 <10 <10 <1.9 - - - - <10
Naphthalene Hg/L 20* 20* <10 <10 7.8 <9.8 <10 <0.50 < 0.50 <10 <10 <0.19 <5.0 <94 <94 <11 <10
Phenanthrene Hg/L 470 3,100 <10 <10 0.48 - <10 <0.050 < 0.050 <10 <10 <0.19 - - - - <10
Phenol Hg/L 9,390 61,000 <10 <10 <0.99 -- <10 <10 <10 <10 <10 <0.97 -- -- -- -- --
Pyrene ug/L 1,000% 3,100 <10 <10 47 = <10 0.16 <0.050 <10 <10 0.29 - = = - <10
Laboratory Results - Inorganic Constituents
Antimony Hg/L 6.3 40 <20.0 <20.0 <20 -- <40 <20.0 <20.0 <20.0 <20.0 <20 -- -- -- -- <40
Arsenic Hg/L 50* 50* <50.0 <50.0 <20 -- <50 <50.0 <50.0 <50.0 <50.0 <20 -- -- -- -- <50
Barium Hg/L 2,000 7,200 31.2 314 100 59 39.6 59.5 48.6 72.5 61.6 66 69 58 64 0.11 56
Beryllium Hg/L 31 200 <10.0 <10.0 <4.0 -- -- <10.0 <10.0 <10.0 <10.0 <4.0 - - - - -
Cadmium mg/L 7.8 51 <5.0 <5.0 <5.0 - - <5.0 <5.0 <5.0 <5.0 <5.0 - - - - -
Chromium Hg/L 100 310 <10.0 <10.0 <10 <10 <10 <10.0 <10.0 <10.0 <10.0 <10 <10 <10 <10 <10 <10
Copper Hg/L 630 4,100 <10.0 <10.0 <20 <20 <10 <10.0 <10.0 <10.0 <10.0 <20 <20 <20 <20 <20 <10
Lead Hg/L 15* 15* <10.0 <10.0 <10 <10 <10 <10.0 <10.0 <10.0 <10.0 <10 <10 <10 <10 <10 <10
Nickel Hg/L 100 2,000 <20.0 <20.0 <40 <40 <20 <20.0 <20.0 <20.0 <20.0 <40 <40 <40 <40 <40 <20
Zinc Hg/L 4,700 31,000 <20.0 <20.0 <20 - <20 <20.0 <20.0 <20.0 <20.0 <20 -- -- -- -- <20
Mercury Hg/L 2 2% <0.20 <0.20 <0.20 -- <0.5 <0.20 <0.20 <0.20 <0.20 <0.20 -- -- -- -- <0.5
Total Cyanide pg/L 310 2,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Notes:

Analyte was detected above laboratory detection limit

Analyte concentration exceeds the Type 4 RRS (RRS applicable to the well location)
*Highest RRS equals Type 1 RRS; therefore, the cleanup goal becomes the Type 1 RRS for this chemical
ft AMSL - feet Above Mean Sea Level

RRS - Risk Reduction Standard

SU - Stamdard Units

mS/cm - millisiemens per centimeter

ug/L - micrograms per liter
mg/L - milligrams per liter
mV - millivolts

NTU - nephelometric turbidity units
N/A - RRS are not applicable to this parameter

-- Not Analyzed

HF - Holding time of 15 minutes was exceeded
Values are listed with the laboratory-reported number of significant figures, which varies between different constituents within the same groundwater sample, and between the same constituent in different wells.

AGLC Macon August 2016
Groundwater Monitoring Report
Appendix B-7
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Appendix B-7a
Summary of Alluvium Groundwater Analytical Data
November 2001 through August 2016
Atlanta Gas Light Company

Former Manufactured Gas Plant Site
Macon, Georgia

) Type 2 Type4 | MW-14

Parameter ‘ units | RRS | RRS | 08/25/16 | 02/05/13 | 02/15/12 | 02/22/11 | 02/23/10 | 08/11/09 | 06/06/06 | 03/09/06 | 12/21/05 | 09/30/05 | 3/1505 | 12/14/04 | 10/01/04 | 06/08/04 | 03/03/04 | 12/16/03 | 09/08/03 | 06/11/03 | 03/11/03 | 12/10/02 | 09/17/02 | 11/08/01
Field Groundwater Quality Parameters
pH SuU N/A N/A 6.13 6.08 6.18 6.27 6.14 6.3 6.20 6.32 6.38 6.25 6.33 7.28 6.20 6.33 6.32 6.46 6.34 6.4 6.43 6.28 6.14 6.32
Specific Conductance mS/cm N/A N/A 236.8 212 184 177 179 241 229 210 198 288 200 258 252 296 172 236 289 269 243 376 380 502
Temperature °Celsius N/A N/A 24.99 17.04 19.74 17.87 15.20 30.97 22.75 18.28 18.88 26.47 17.93 19.33 26.73 23.39 15.66 19.42 26.43 22.86 17.15 20.85 26.37 24.36
Dissolved Oxygen (YSI) mg/L N/A N/A 0.74 3.22 2.77 3.62 3.82 4.81 0.33 0.99 3.74 0.68 3.71 0.57 1.32 1.34 4.42 4.35 1.03 1.8 2.66 1.39 0.55 0.24
ORP mV N/A N/A 64.8 230.1 -36.6 6.3 108 53.9 82.1 79.1 144.3 25.9 141.0 120.5 108.9 91.2 108.2 117.6 3.4 37.2 201.0 79.9 168.9 -23.5
Turbidity NTU N/A N/A 4.01 1.86 23.70 41.7 9.27 9.09 4.89 9.68 10.56 4.96 9.53 3.15 7.5 5.40 21.6 -- 4.02 15.4 17.9 11.4 12.8 8.89
Laboratory Results - Natural Attenuation Parameters
Nitrogen, Ammonia mg/L N/A N/A - - - - - - - - - - <0.20 0.22 <0.20 0.38 <0.20 <0.20 0.33 <0.200 <0.200 1.92 1.09 3.59
Nitrogen, Nitrate mg/L N/A N/A - 0.81 0.18 0.23 1.0 0.086 - - - - 0.266 < 0.0500 0.121 < 0.0500 1.17 1.42 0.596 0.779 1.63 0.469 1.35 < 0.500
Sulfate mg/L N/A N/A - 21 71 20 19 22 - - - - 20.8 18.0 22.3 16.5 22.0 22.4 24.7 17.9 25.1 36.2 64.5 25.8
Sulfide mg/L N/A N/A - <1.0 14 <1.0 <1.0 <1.0 - - - - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.00 <1.00 <1.00
Dissolved Manganese mg/L N/A N/A - - - - - - - - - - 0.0534 0.0996 0.126 0.355 0.0168 0.367 0.140 0.128 < 0.0050 0.922 0.368 3.02
Total Manganese mg/L N/A N/A - - - - - - - - - - 0.0787 0.107 0.136 0.417 0.0308 0.551 0.174 0.231 0.643 1.13 0.347 3.08
Ferrous Iron mg/L N/A N/A - <0.10 HF 35HF [<0.010HF| <0.010 <0.010 - - - - <0.1 0.1 0.1 0.2 <0.1 <0.1 0.1 0.1 <0.100 1.60 0.206 3.47
Total Iron mg/L N/A N/A - <0.10 4.2 1.0 0.59 0.57 - - - - 0.380 0.307 0.320 0.351 0.74 0.795 0.333 1.68 3.87 6.75 1.39 3.06
Carbon Dioxide mg/L N/A N/A - 54 1.7 0.47 0.50 0.46 - - - - 53 85 75 78 46 50 64 82 60 84 66 120
Methane mg/L N/A N/A - 1.8 9.7 7.9 <0.19 15 - - - - 22 230 48 5.4 0.95 3.9 2.4 10 3.5 40 11 87
Dissolved Nitrogen mg/L N/A N/A - 20 5.4 4.6 4.1 4.5 - - - - 23 20 16 18 20 18 14 14 17 17 14 13
Dissolved Oxygen mg/L N/A N/A -- 8.6 1.7 1.6 1.5 1.6 -- -- -- -- 4.7 3.5 3.0 2.8 4.9 5.9 2.2 1.5 3.7 8.4 5.6 2.0
Laboratory Results - Organic Constituents
Volatile Organic Compounds
Benzene ug/L 5.0* 9.0 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Carbon Disulfide ng/L 329 1,700 <5.0 <20 - - - - - - - - - - - - - - - - - - - -
Ethylbenzene ug/L 700* 2,300 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Toluene ug/L 1,000* 1,100 <5.0 <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Naphthalene ug/L 31,000 200,000 <5.0 <20 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Semivolatile Organic Compounds
Acenaphthene ug/L 2,000* 6,100 4.1 <0.22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Acenaphthylene ug/L 470 3,100 4.0 <0.22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Anthracene ug/L 4,700 31, 000 0.12 <0.22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo[a]anthracene ng/L 1.17 3.92 <0.050 <0.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo[a]pyrene ng/L 0.2% 0.39 0.14 <0.22 - - - - - - - - - - - - - - - - - - - -
Benzo[b]fluoranthene ng/L 1.17 3.92 <0.10 <0.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Benzo[g h,i]perylene ng/L 10 10 <0.10 <0.22 - - - - - - - - - - - - - - - - - - - -
Benzol[k]fluoranthene ng/L 11.7 39.2 <0.050 <0.22 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Chrysene ng/L 117 392 <0.050 <0.22 - - - - - - - - - - - - - - - - - - - -
Dibenz(a,h)anthracene ng/L 0.3* 0.39 <0.10 <0.22 - - - - - - - - - - - - - - - - - - - -
2,4-Dimethylphenol ug/L 700* 700* <10 <22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene ug/L 1,000* 4,100 0.38 <0.22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluorene ug/L 1,000* 4,100 <0.10 <0.22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Indeno[1,2,3-cd]pyrene ng/L 1.17 3.92 1.9 <0.22 - - - - - - - - - - - - - - - - - - - -
2-Methylphenol ug/L 780 5,100 <10 <22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Methylphenol ug/L 78 510 <10 <22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene ug/L 20* 20* <0.50 <0.22 <5.0 <5.0 <10 <9.4 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Phenanthrene ug/L 470 3,100 0.051 <0.22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Phenol ug/L 9,390 61,000 <10 <11 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Pyrene ug/L 1,000* 3,100 0.84 <0.22 - - - - - - - - <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Laboratory Results - Inorganic Constituents
Antimony ug/L 6.3 40 <20 <20 - - - - - - -- -- <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40
Arsenic ug/L 50* 50* <20 <20 - - - - - - - - <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Barium ug/L 2,000 7,200 112 90 120 89 83 140 112 98.1 356 156 97.8 119 114 142 83.2 106 121 120 117 171 180 325
Beryllium ug/L 31 200 <10 <4.0 - - - - - - - - - - - - - - - - - - - -
Cadmium ug/L 7.8 51 <5.0 <5.0 - - - - - - - - - - - - - - - - - - - -
Chromium ug/L 100 310 <10 <10 <10 <10 <10 <10 <10 <10 17.6 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Copper ug/L 630 4,100 <20 <20 <20 <20 <20 <20 <10 <10 44.7 <10 1,640 617 10.2 <10 <10 <10 <10 <10 <10 <10 <10 <10
Lead ug/L 15* 15* <10 <10 <10 <10 <10 <10 <10 <10 88.8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Nickel ug/L 100 2,000 <40 <40 <40 <40 <40 <40 <20 <20 <20.0 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Zinc ug/L 4,700 31,000 <20 <20 - - - - - - - - 297 126 <20 22.6 <20 <20 <20 24.3 47 36 <20 37
Mercury ug/L 2* 2* <0.20 <0.20 - - - - - - - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Total Cyanide pg/L 310 2,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 12 <10 <10 43 52 120
Notes:

Analyte was detected above laboratory detection limit
