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1. Introduction

In accordance with the United States Environmental Protection Agency (USEPA) coal
combustion residuals (CCR) rule (40 Code of Federal Regulations [CFR] 257 Subpart D,
April 17, 2015) and the Georgia Environmental Protection Division (EPD) Rules for Solid
Waste Management 391-3-4-.10, GEI Consultants, Inc. (GEI) has prepared this 2019
Semiannual Groundwater Monitoring and Corrective Action Report to document
groundwater monitoring activities conducted at Georgia Power Company’s (GPC’s) Plant
Mclntosh, Coal Combustion By-product Existing Landfill No. 4 (Landfill No. 4) during the
first half of 20109.

Groundwater monitoring is currently conducted as per the Permit No. 051-010D(L1)
requirements specified in the Design and Operation (D&O) Plan (GPC, 2010). A minor
modification, dated August 9, 2017, approved the addition of Appendix I1l and IV
parameters contained in the U.S. Federal regulations 40 CFR 257 Subpart D to the
groundwater monitoring plan in Solid Waste Permit No. 051-010D(L1). An application for a
new Georgia CCR permit was submitted in November 2018 for the facility to replace the
Solid Waste Permit.

This report provides the results of sampling events conducted in January 2019 and March
2019 and includes results for constituents listed in the D&O Plan in the Solid Waste Permit
No. 051-010D(LI) and CCR detection monitoring sampling event for US EPA’s CCR
Appendix Il constituents.

1.1 Site Description and Background

The plant property is located at 981 Old Augusta Road Central, in southeast Effingham
County, Georgia, approximately 4 miles northeast of the city of Rincon, and 20 miles north-
northwest of the city of Savannah. The Site is situated on the west bank of the Savannah
River at Big Kiffer Point (Figure 1). Landfill No. 4 receives CCR generated from the plant
and is on the western portion of the plant property, approximately 1.5 miles west of the
Savannah River and approximately 800 feet south of Lockner Creek.

Landfill No. 4 is composed of Cells 1, 2A, 2B (Figure 2). Closure construction for Cell 1 of
Landfill No. 4 began in June 2015 and final cover construction was completed in August
2016. GPC began construction of Cell 2A in June 2015 and received approval to begin
receiving solid waste for disposal on July 20, 2017. Cell 2A of Landfill No. 4 began
receiving CCR waste in September 2017. Cells 2B, 3, and 4 are for future development.

GEI Consultants, Inc. 1
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1.2 Regional Geology and Hydrogeologic Setting

Rincon, Georgia is located within the Coastal Plain Province of Georgia. Coastal Plain
sediments are composed of stratified clay, silt, sand, and limestone, resting on much older
igneous and metamorphic basement rocks. These older, crystalline rocks dip to the south and
east causing the overlying sediments to form a wedge-shaped deposit, which is thickest to the
east and the south. The Coastal Plain deposits crop out at the land surface in bands, from the
oldest to the most recent, from the Fall Line to the coast. Pleistocene-aged deposits are at the
surface in this region. Recharge to the major aquifers in the area is to the northeast of the site,
where these formations outcrop (Southern Company Services Earth Science &
Environmental Engineering [SCS ES&EE], 2002).

Landfill No. 4 is situated on sediments that were deposited from Cretaceous to Pleistocene
and consist of stratified marine deposits and materials eroded from crystalline rock of the
Piedmont Region. Boring logs describe soils at Landfill No. 4 as interbedded clays, silts, and
sands typical of Coastal Plain sediments.

The uppermost aquifer at Landfill No. 4 is the surficial aquifer, characterized by silty to
sandy clays, clayey silts, silty sands, and fine to medium grained sands. Monitoring wells
and piezometers were screened in the surficial aquifer between elevation 40 and 12 feet (ft)
North American Vertical Datum (NAVD)1988.

1.3 Groundwater Monitoring Well Network

Pursuant to 8257.91, a groundwater monitoring system was installed within the uppermost
aquifer at Landfill No. 4. The monitoring system is designed to monitor groundwater passing
the waste boundary of the unit within the uppermost aquifer. Wells were located to serve as
upgradient and downgradient monitoring points based on groundwater flow direction relative
to constructed waste boundaries (Table 1).

GEI Consultants, Inc. 2
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2. Groundwater Monitoring Activities

The following subsections describe monitoring-related activities performed during the first
half of 2019. All groundwater sampling was performed in accordance with §257.93.
Samples were collected from each well in the monitoring system shown on Figure 2.
Pursuant to 8257.90(e)(3), a summary and description of groundwater sampling events
completed at Landfill No. 4 through Spring 2019 is shown on Table 2.

2.1 Monitoring Well Installation and Maintenance

Piezometer and monitoring well locations are shown on Figure 2. Well maintenance was
performed in April 2019 on the existing groundwater monitoring network, and included the
following activities:

e Cleaned well pad
e Removed rust on latches and replaced expansion caps (as needed)
e Drilled weep holes

e Added universal reflective signs containing the well names

2.2 Alternate Source Demonstrations

Statistically significant increases (SSIs) of Appendix I11 groundwater monitoring parameters
were reported in the 2018 Annual Groundwater Monitoring and Corrective Action Report
(2018 AGMCAR) (GEI, 2019a). The 2018 AGMCAR listed the following SSls:

e Boron: GWC-10 (January and July 2018)
e Sulfate in GWC-4A (*GWB-4A), GWC-10, and GWC-11 (July 2018)

In accordance with §257.94(e), an alternate source demonstrations (ASD) was completed for
boron in April 2018, which was submitted with the 2018 AGMCAR (GElI, 2019a).
Additionally, an ASD was prepared in February 2019 for the sulfate SSls in accordance with
257.94(e), within 90 days of determining an SSI and is included in this report. The result of
the ASD was that Landfill No. 4 was not the source of the elevated sulfate concentration.
ASD:s are provided in Appendix A.

GEI Consultants, Inc. 3
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2.3 Detection Monitoring

Detection monitoring events were conducted in January 2019 and March 2019. Groundwater
samples were collected from each monitoring well and analyzed for Appendix IlI
constituents according to 8257.94(a) and for D&O parameters according to the D&O Plan.
Copies of the analytical data packages for semiannual detection monitoring events are
included in Appendix B.

2.4 Other Sampling

Two semiannual compliance groundwater monitoring events were conducted in January 2019
and March 2019 to comply with the EPD Rules for Solid Waste Management 391-3-4-.14
and the approved EPD Solid Waste Permit No. 051-010D(LI). Groundwater samples were
collected from each monitoring well and analyzed for state compliance parameters
(antimony, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, nickel,
selenium, silver, thallium, vanadium, and zinc) according to the EPD approved D&O Plan
and the August 2017 minor modification. Results from the he January 2019 semiannual
compliance monitoring event were submitted to EPD in the Semiannual Groundwater
Monitoring Report — January 2019 (GEI, 2019b). Copies of the results and the analytical
data packages for the January 2019 and March 2019 semiannual compliance events are
included in Appendix B.

GEI Consultants, Inc. 4
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3. Sample Methodology and Analyses

GEI conducted the field work described herein. The field activities and results of the
groundwater sampling events are summarized in the following sections. Copies of the
laboratory analytical and field sampling reports are included in Appendix B.

3.1 Groundwater Level Measurement

Prior to conducting each groundwater sampling event, groundwater elevations were collected
from PZ-22 and each well in the network at Landfill No. 4. GEI used an electronic water
level indicator to measure water levels to the nearest 0.01 foot. The water levels and
corresponding groundwater elevations measured during the detection monitoring events are
summarized in Table 3.

Potentiometric surface elevation contours and estimated groundwater flow direction were
developed using the groundwater elevation data in January 2019 (Figure 3) and March 2019
(Figure 4). Interpretation of the potentiometric surface elevation contours indicates that
groundwater flow across Landfill No. 4 is generally to the north but ranges from slightly
northeast near Cell 1 to north-northwest near Cell 2A (Figures 3 and 4), which is consistent
with previous events.

3.2 Groundwater Gradient and Flow Velocity

Horizontal flow velocity at the Landfill No. 4 was calculated using a derivation of Darcy's
Law. Specifically,

} ) Ki
v = linear velocity = —
n.

where :

K = hydraulic conductivity
( h] — hz )

i = hydraulic gradient = ——=

n, = effective porosity
h, and h, = groundwater elevation at locations I and 2

L = distance between locations 1 and 2

GEI Consultants, Inc. 5
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As presented in previous reports, and originally detailed in the July 2002 Savannah Electric
Plant McIntosh Proposed Ash Monofill Site Acceptability Report (SCS ES&EE, 2002), the
average hydraulic conductivity of the Unit 3 aquifer was used in the calculations, which is
0.859 feet per day (ft/day). Soils at the screened intervals of the wells are generally classified
as silty sands (SM). The default value for effective porosity for this type soil is 0.20
(USEPA 530/SW-89-031, 1989). To calculate an average gradient across Landfill No. 4, the
hydraulic gradient was calculated between three separate well pairs: GWA-3 and GWC-11,
GWC-5(*GWB-5) and GWC-23, and GWA-14 and GWC-18 (Table 4). The calculated
average groundwater flow velocity at Landfill No. 4 in March 2019 is 0.053 ft/day or 19.35
feet per year (ft/year).

3.3 Groundwater Sampling

Groundwater samples were collected in accordance with §257.93(a) and the approved D&O
Plan. Wells were purged using a peristaltic pump or submersible bladder pump with
disposable tubing. The pumps were lowered into the well so that the intake was at the
midpoint of the well screen (or as appropriate determined by the water level). All non-
disposable equipment was decontaminated before use and between well locations. While the
wells were purged, water level data and purge volumes were recorded electronically and by
hand, and the following field parameters were collected:

, Oxidation Reduction
pH (field) Potential (ORP) Temperature
Specific Conductivity Dissolved Oxygen (DO) Turbidity

Monitoring wells were purged and sampled and using low-flow sampling procedures. A
SmarTroll® (In-Situ® field instrument) was used to monitor and record field water quality
parameters during well purging to verify stabilization prior to sampling. Turbidity was
monitored using a LaMotte 1970-USEPA Compliant Model 2020we® or HANNA
Instruments Model HI193703® USEPA and International Organization for Standardization
(1SO) compliant turbidity meter. Groundwater samples were collected when the following
stabilization criteria were met:

e + 0.1 standard units for pH.
e + 5 percent for specific conductance.

e +0.2 milligrams per liter (mg/L) or £10 percent for DO > 0.5 mg/L (whichever is
greater). No criterion applies if DO < 0.5 mg/L.

GEI Consultants, Inc. 6
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e Turbidity measurements less than 10 nephelometric turbidity units (NTU).

Once stabilization was achieved, unfiltered samples were collected in laboratory supplied
bottles, placed in ice-packed coolers, and submitted to TestAmerica, Inc. (TAL) in
Pittsburgh, Pennsylvania following chain-of-custody protocol. Field sampling data sheets are
included in Appendix B.

3.4 Laboratory Analyses

Groundwater samples were collected in January 2019 and March 2019 from wells in the
certified groundwater monitoring network and analyzed for Appendix 11 monitoring
parameters as part of the detection monitoring program as well as state compliance
parameters. Samples were analyzed using methods described in USEPA SW846, Methods
for Chemical Analysis of Water and Wastes (MCAWW), and Standard Method for The
Examination of Water and Wastewater (SM). Specific methods are identified on the
laboratory analytical data reports included in Appendix B. A summary of detection
groundwater monitoring data and state compliance parameters collected in January 2019 and
March 2019 for Landfill No. 4 is included in Table 5.

Laboratory analyses were performed by an accredited TAL facility. TAL is accredited by the
National Environmental Laboratory Accreditation Program (NELAP) and maintains a
NELAP certification for all parameters analyzed during the groundwater monitoring events
in 2019 at Landfill No. 4. In addition, TAL is certified by the state of Georgia to perform
analysis. Laboratory reports and chain-of-custody records for the monitoring events are
presented in Appendix B.

3.5 Quality Assurance and Quality Control

During each sampling event, quality assurance/quality control samples (QA/QC) were
collected at a rate of one sample per every 10 samples. QA/QC samples included field
equipment rinsate blanks (FERB), field blanks (FB), and duplicate (DUP) samples. QA/QC
sample data were evaluated during data validation (as discussed below) and are included in
Appendix B.

Groundwater quality data in this report was validated in accordance with USEPA guidance
(USEPA, 2011) and the analytical methods. Data validation consisted of reviewing holding
times, laboratory methods, field equipment blanks and control samples, matrix spikes/matrix
spike duplicate recoveries and relative percent differences (RPDs), post digestions spikes,
and reporting limits (RLs) to verify sample integrity. Where appropriate, validation
qualifiers and flags are applied to the data using USEPA procedures as guidance (USEPA,
2017). Flagged data is identified in the statistical analysis reports and described in Section 4.

GEI Consultants, Inc. 7
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The data presented in Table 5 are representative of the validated data, and not necessarily that
which is included in the laboratory reports. The tables provided in the data validation reports
included in Appendix B summarize the contamination and validation actions taken (if
warranted) based on data validation.

GEI Consultants, Inc. 8
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4. Statistical Analyses

The statistical approach used to evaluate groundwater monitoring data analyzed for
Appendix I11 and state compliance parameters was performed pursuant to§257.93 and
according to the PE-certified statistical method for the Site (Section 4.1). State Compliance
D&O parameters were statistically evaluated using interwell comparison methods for the
January 2019 data and intrawell comparison methods for the March 2019 data, which are the
revised statistical methods proposed by Groundwater Stats Consulting, LLC as described
below in Section 4.2. A summary of groundwater statistical analysis of January 2019 and
March 2019 monitoring data is included with the Sanitas™ statistical outputs in Appendices
C and D. Results from these analyses are summarized in the following sections.

4.1  Statistical Methods — Appendix Ill Parameters

The statistical tests used to evaluate the Appendix 111 groundwater monitoring data are both
the interwell (boron, calcium, chloride, fluoride, pH, and total dissolved solids) and intrawell
(sulfate) prediction limit (PL) method combined with the option of a 1-of-2 resample plan.

The interwell PLs pool background data from the network of upgradient wells to calculate a
PL, while the intrawell PLs use historical data from within a given well to establish a
statistical limit for comparison of compliance data at the same well. An “initial exceedance”
occurs when any downgradient well data exceed the PL.

If data from a sampling event initially exceeds the PL, the resampling strategy may be used
to verify the result. In 1-of-2 resampling, one independent resample may be collected and
evaluated within 90 days to determine whether the initial exceedance is verified. If the
resample exceeds the PL, the initial exceedance is verified, and an SSI is identified. When a
re-sample result does not verify the initial result, and does not exceed the PL, there is no SSI.
If resampling is not performed, the initial exceedance is a confirmed exceedance. The
following guidance is also applicable to the statistical method:

e Statistical analyses are not performed on analytes containing 100 percent non-
detects (USEPA, 2009).

e When data contain less than 15 percent non-detects in background, simple
substitution of one-half the RL is utilized in the statistical analysis. The RL
utilized for non-detects is the Practical Quantitation Limit as reported by the
laboratory.

GEI Consultants, Inc. 9
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e When data contain between 15 to 50 percent non-detects the Kaplan-Meier non-
detect adjustment is applied to the background data. This technique adjusts the
mean and standard deviation of the historical concentrations to account for
concentrations below the RL.

e Nonparametric PL are used on data containing greater than 50 percent non-
detects.

The Sanitas™ groundwater statistical software was used to perform the statistical analyses
(Sanitas™, 2007). Sanitas™ is a proprietary decision support software package, developed
in 1991, that incorporates the statistical tests required of Subtitle C and D facilities according
to USEPA regulations and guidance as recommended in the USEPA Unified Guidance
(USEPA, 2009) document.

4.2 Statistical Methods — State Compliance Parameters

In accordance with the facility D&O Plan, the statistical test used to evaluate the January
2019 State Compliance groundwater monitoring data was the interwell prediction limit
method combined with a 1-of-2 resample plan for all constituents.

The interwell PLs pool background data from the network of upgradient wells to calculate a
PL to establish a statistical limit for comparison of compliance data at the same well. An
“initial exceedance” occurs when any downgradient well data exceed the PL.

If data from a sampling event initially exceeds the PL, the resampling strategy may be used
to verify the result. In 1-of-2 resampling, one independent resample may be collected and
evaluated within 90 days to determine whether the initial exceedance is verified. If a
resample exceeds the PL, the initial exceedance is verified, and an SSI is identified. When a
re-sample result does not verify the initial result, and does not exceed the PL, there is no SSI.
If resampling is not performed, the initial exceedance is a confirmed exceedance.

In August 2019, analytical data for State Compliance D&O parameters were evaluated to
determine an appropriate statistical method for the data set. Groundwater Stats Consulting,
LLC evaluated the background D&O parameter data set and recommended that an intrawell
upper prediction limit analysis method combined with a 1-of-3 resampling plan for all D&O
constituents should be applied to the LF4 data. The statistical evaluation of the March 2019
sampling results using intrawell statistical methods was completed on August 9, 2019.

In an intrawell comparison, analytical results from an individual well are compared to
historical analytical results in that same well. If data from a sampling event initially exceeds
the PL, the resampling strategy may be used to verify the result. In 1-of-3 resampling, two

GEI Consultants, Inc. 10
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independent resamples may be collected and evaluated within 90 days to determine whether
the initial exceedance is verified. If a resample exceeds the PL, the initial exceedance is
verified, and an SSI is identified. When a re-sample result does not verify the initial result,
and does not exceed the PL, there is no SSI. If resampling is not performed, the initial
exceedance is a confirmed exceedance. The following guidance is also applicable to both the
interwell and intrawell statistical methods:

e Statistical analyses are not performed on analytes containing 100 percent non-
detects (USEPA, 2009).

e When data contain less than 15 percent non-detects in background, simple
substitution of one-half the RL is utilized in the statistical analysis. The RL
utilized for non-detects is the Practical Quantitation Limit as reported by the
laboratory.

e When data contain between 15 to 50 percent non-detects the Kaplan-Meier non-
detect adjustment is applied to the background data. This technique adjusts the
mean and standard deviation of the historical concentrations to account for
concentrations below the RL.

e Nonparametric PL are used on data containing greater than 50 percent non-
detects.

The Sanitas™ groundwater statistical software was used to perform the statistical analyses
(Sanitas™, 2007). Sanitas™ is a proprietary decision support software package, developed
in 1991, that incorporates the statistical tests required of Subtitle C and D facilities according
to USEPA regulations and guidance as recommended in the USEPA Unified Guidance
(USEPA, 2009) document.

4.3 Statistical Analyses Results — Appendix Il Parameters

Analytical data from the January 2019 and March 2019 semiannual detection monitoring
events at Landfill No. 4 were statistically analyzed in accordance with the PE-certified
statistical method. A summary of groundwater statistical analysis of January 2019 and
March 2019 Appendix Il semiannual monitoring data and comparison to PLs is included
with the SanitasTM statistical analysis and outputs are provided in Appendices C1 and C2 for
the January and March sampling events, respectively.

Based on the statistical results presented in Appendices C1 and C2, the following PL
exceedances were identified:

GEI Consultants, Inc. 11
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e Boron in GWC-10 (January 2019)
e Chloride in GWC-9 (March 2019)

e Sulfate in GWC-1, GWC-4A(*GWB-4A), GWC-10, and GWA-13 (January
2019)

e TDS in GWC-10 (January 2019)

The source for elevated boron concentrations was previously addressed with the April 2018
ASD discussed in Section 2.2 and provided in Appendix A. As such GWC-10 was not
resampled and there is no SSI for boron.

No verification resampling was conducted for sulfate in GWC-1, GWC-4A(*GWB-4A),
GWC-10, or GWA-13. An ASD was prepared in February 2019 for the sulfate SSls in
accordance with 257.94(e). The result of the ASD was that Landfill No. 4 was not the source
of the elevated sulfate concentration. A copy of the sulfate ASD is included in Appendix A.
As such, GWC-1, GWC-4A(*GWB-4A), GWC-10, and GWA-13 were not resampled and
there is no SSI for sulfate.

Verification resampling for chloride in GWC-9 was conducted in June 2019. The reported
concentrations of chloride in the resampling event was at or below the PL. Since the
resample result did not verify the initial result, there are no SSls for chloride in GWC-9.

Verification resampling for TDS in GWC-10 was conducted in March 2019. The reported
concentration of TDS in the resampling event was below the PL. Since the resample result
did not verify the initial result, there are no SSIs for TDS in GWC-10.

4.4  Statistical Analyses Results — State Compliance Parameters

Analytical data from the January 2019 and March 2019 semiannual detection monitoring
events at Landfill No. 4 were statistically analyzed in accordance with the approved facility
D&O Plan and the minor modification dated August 9, 2019 (GPC, 2019). The EPD
approved the minor modification on August 20, 2019. A summary of groundwater statistical
analysis of January 2019 and March 2019 monitoring data and comparison to PLs is included
with the Sanitas™ statistical analysis and outputs, which are provided in Appendices D1 and
D2, respectively. Based on the statistical results presented in Appendices D1 and D2, the
following PL exceedances were identified:

e Arsenic in GWC-18 (March 2019)

GEI Consultants, Inc. 12
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Monitoring well GWC-18 is included in the background monitoring well pool as described in
the April 2018 ASD. The SSI of arsenic at this location during the March 2019 sampling
event is reflective of background groundwater chemistry. In addition, the arsenic SSI is
unverified. GPC will conduct verification resampling during the next semiannual event in
September 2019.

GEI Consultants, Inc. 13
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5. Monitoring Program Status

Landfill No. 4 is in detection monitoring. Statistical evaluations of the detection
groundwater monitoring data for Landfill No. 4 identified SSIs of Appendix Ill and Georgia
EPD D&O groundwater monitoring parameters. In accordance with §257.94(e), ASDs for
Appendix Il parameters boron and sulfate were completed that concludes that Landfill No. 4
was not the source of the SSIs. The ASDs are included in Appendix A.

An arsenic SSI was identified in GWC-18 (March 2019) during the statistical evaluation
completed on August 9, 2019; however, the detected concentration of 0.0019 mg/L is well
below the groundwater protection standard (GWPC) of 0.01 mg/L. The arsenic SSI is
unverified. GPC will conduct verification resampling during the next semiannual
groundwater monitoring event in September 2019. If the resample verifies the original
analytical results, GPC will complete ASDs or establish an assessment monitoring program
in accordance with §257.94(e).

GEI Consultants, Inc. 14
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6. Conclusions and Future Actions

Groundwater monitoring events were conducted in January 2019 and March 2019 at Landfill
No. 4, pursuant to the CCR Rule 40 CFR §257.94 and the approved D&O Plan. Statistical
evaluations of the groundwater monitoring data for Landfill No. 4 identified SSls for
Appendix Il parameters boron in GWC-10 and sulfate in GWC-1, GWC-4A(*GWB-4A),
GWC-10, and GWA-13 and D&O parameter arsenic in GWC-18. In accordance with
8257.94(e), ASDs for boron and sulfate were completed and are provided in Appendix A.
The arsenic SSI is unverified. GPC will conduct verification resampling during the next
semiannual groundwater monitoring event in September 2019.

Therefore, GEI recommends the following:

e Perform a resampling event for arsenic in monitoring well GWC-18 in September
2019.

e Perform semiannual groundwater monitoring the of fall 2019.

e Submit a comprehensive annual report for groundwater monitoring activities and
statistical analyses conducted during 2019 on January 31, 2020.

GEI Consultants, Inc. 15
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Table 1. Monitoring Well Network Summary
2019 Semiannual Groundwater Monitoring and Corrective Action Report

Georgia Power Company
Plant McIntosh Landfill No. 4
Effingham County, Georgia

. (STl Top of Casing | Top of Screen St
Well ID L Northing Easting Uieiel] e Surfape Elevation Elevation Scregn Location and Purpose
Date Elevation Elevation
(ft bLTOC) (ft) (ft) (ft) (ft)

GWC-1 08/17/2004 855431.30 958419.36 28.50 44.06 47.06 29.06 19.06 Downgradient Monitoring Well
GWA-2 08/17/2004 | 855308.90 | 958103.93 28.50 50.64 53.64 35.64 25.64 Upgradient Monitoring Well
GWA-3 08/17/2004 855163.12 957786.21 38.50 54.93 57.93 29.93 19.93 Upgradient Monitoring Well
GWC-4A(*GWB-4A) 08/4/2016 855352.55 | 957496.51 39.00 62.20 64.98 39.98 29.98 Upgradient Monitoring Well
GWC-5(*GWB-5) 08/18/2004 855671.33 957319.99 41.50 59.29 62.29 31.29 21.29 Upgradient Monitoring Well
GWC-9 08/16/2004 | 856732.82 957909.70 38.50 50.56 53.56 25.56 15.56 Downgradient Monitoring Well
GWC-10 08/19/2004 856429.88 958077.92 33.50 46.55 49.55 26.55 16.55 Downgradient Monitoring Well
GWC-11 08/18/2004 | 856116.10 | 958244.61 43.50 54.97 57.97 24.97 14.97 Downgradient Monitoring Well
GWC-12 08/18/2004 855803.80 958413.62 18.76 54.26 57.26 26.26 16.26 Downgradient Monitoring Well
GWA-13 10/23/2015 | 855669.87 957006.97 40.11 57.74 60.85 31.04 21.04 Upgradient Monitoring Well
GWA-14 10/27/2015 855474.41 956656.96 49.90 58.50 61.40 21.80 11.80 Upgradient Monitoring Well
GWC-15(*GWB-15) 10/27/2015 | 855322.23 956314.50 40.30 53.42 56.72 26.72 16.72 Upgradient Monitoring Well
GWA-16(*GWB-16) 10/27/2015 855640.15 956094.66 40.27 51.33 54.60 24.63 14.63 Upgradient Monitoring Well
GWC-17** 10/28/2015 856011.50 956102.41 40.05 51.14 54.19 24.44 14.44 Upgradient Monitoring Well
GWC-18** 10/29/2015 856205.99 956438.21 42.20 56.48 59.68 27.78 17.78 Upgradient Monitoring Well
GWC-19 10/29/2015 | 856400.89 956801.55 36.95 50.67 53.62 26.97 16.97 Downgradient Monitoring Well
GWC-20 10/30/2015 856562.11 957093.85 30.13 44.10 47.23 27.40 17.40 Downgradient Monitoring Well
GWC-21 11/4/2015 856734.08 957390.27 27.16 42.00 45.16 28.30 18.30 Downgradient Monitoring Well
GWC-22(*PZ-22) 11/4/2015 856950.77 957722.65 31.65 47.42 51.07 29.72 19.72 Downgradient Piezometer
GWC-23 05/26/2016 | 856905.66 957714.42 33.70 NA 52.16 28.76 18.76 Downgradient Monitoring Well
Notes:

bTOC - below top of casing

ft - feet

NA - not applicable or not available
All monitoring wells and piezometers are 2 inches in diameter and casing material is polyvinyl chloride (PVC).
Elevations are in feet relative to North American Vertical Datum (NAVD)88
Northing and easting are in feet North American Datum (NAD)83, State Plane Georgia East Zone
During each groundwater monitoring event, monitoring wells are gauged for water levels and sampled for laboratory analysis and piezometers are gauged for water level only.
Monitoring wells GWC-6, 7, and 8 were abandoned in June 29, 2015 in preparation for Cell 2A construction.
Monitoring well GWC-22 was replaced with GWC-23 in May 2016; GWC-22(*PZ-22) is now used for water level measurement only.
*Change requested in the November 2018 submittal (Well IDs in parentheses are the proposed Well IDs).

**Monitoring wells GWC-17 and GWC-18 are included in the background monitoring statistical pool as described in the April 2018 Alternative Source Demonstration.
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Table 2. Groundwater Sampling Event Summary for 2019

2019 Semiannual Groundwater Monitoring and Corrective Action Report
Georgia Power Company

Plant Mcintosh Landfill No. 4

Effingham County, Georgia

Hydraulic Location and Purpose Summary of Sampling Events —
Well ID Detection Verification
Sampling Dates] January 29-30, 2019 | March 26-28, 2019 June 17, 2019
GWC-1 Downgradient Monitoring Well v v
GWA-2 Upgradient Monitoring Well v v
GWA-3 Upgradient Monitoring Well v v
GWC-4A(*GWB-4A) Upgradient Monitoring Well v v
GWC-5(*GWB-5) Upgradient Monitoring Well v v
GWC-9 Downgradient Monitoring Well v v v
GWC-10 Downgradient Monitoring Well v v
GWC-11 Downgradient Monitoring Well v v
GWC-12 Downgradient Monitoring Well v v
GWA-13 Upgradient Monitoring Well v v
GWA-14 Upgradient Monitoring Well v v
GWC-15(*GWB-15) Upgradient Monitoring Well v v
GWA-16(*GWB-16) Upgradient Monitoring Well v v
GWC-17** Upgradient Monitoring Well v v
GWC-18** Upgradient Monitoring Well v v
GWC-19 Downgradient Monitoring Well v v
GWC-20 Downgradient Monitoring Well v v
GWC-21 Downgradient Monitoring Well v v
GWC-23 Downgradient Monitoring Well v 4

Notes:

*Change requested in the November 2018 submittal (Well IDs in parentheses are the proposed Well IDs).
**Monitoring wells GWC-17 and GWC-18 are included in the background monitoring statistical pool as described in the April 2018
Alternative Source Demonstration.

Page 1 of 1
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Table 3. Summary of Groundwater Elevations

2019 Semiannual Groundwater Monitoring and Corrective Action Report

Georgia Power Company
Plant Mcintosh Landfill No. 4
Effingham County, Georgia

Top of Casing

Groundwater Elevations

Well ID Elevation (ft NAVD)
(ft NAVD) January 28, 2019 March 25, 2019

GWC-1 47.06 33.42 32.03
GWA-2 53.64 38.09 36.81
GWA-3 57.93 37.22 36.92
GWC-4A (*GWB-4A) 64.98 40.08 39.47
GWC-5 (*GWB-5) 62.29 38.47 37.99
GWC-9 53.56 24.61 24.78
GWC-10 49.55 24.96 25.04
GWC-11 57.97 24.90 24.91
GWC-12 57.26 30.88 30.40
GWA-13 60.85 35.85 35.80
GWA-14 61.40 35.38 35.81
GWC-15 (*GWB-15) 56.72 34.62 34.72
GWA-16 (*GWB-16) 54.60 30.90 30.60
GWC-17 54.19 27.38 27.34
GWC-18 59.68 24.09 24.19
GWC-19 53.62 24.01 24.10
GWC-20 47.23 24.37 24.48
GWC-21 45.16 24.16 24.34
Gwc-220 (*pz-22) 51.07 23.22 23.43
GWC-23 52.16 23.25 23.46
Notes:

ft - feet

Elevations are in feet relative to North American Vertical Datum (NAVD)88

® Monitoring well GWC-22 was replaced with GWC-23 for monitoring in May 2016.
*Change requested in the November 2018 submittal (Well IDs in parentheses are the proposed Well IDs).
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Table 4. Groundwater Velocity Calculations

2019 Semiannual Groundwater Monitoring and Corrective Action Report

Georgia Power Company
Plant McIntosh Landfill No. 4
Effingham County, Georgia

Monitoring Wells h, h, K Ne dh dl i Velocity Velocity
(ft/day) (ft) (ft) (ft/ft) (ft/day) (ftlyear)
GWA-3 and GWC-11 36.92 24.91 12.01 1,057 0.011 0.047 17.16
GWC-5(*GWB-5) and GWC-23 37.99 23.46 0.859 0.20 | 14.53 1,296 0.011 0.047 17.16
GWA-14 and GWC-18 35.81 24.19 11.62 764 0.015 0.064 23.36
Avg. (ft/day)|Avg. (ft/year)
0.053 19.35
Notes:
dh - difference between h, and h,
dl - distance between locations 1 and 2
ft - feet
h; and h, - groundwater elevation at location 1 and 2
i - hydraulic gradient (dh/dl)
K - hydraulic conductivity
n, - effective porosity
Velocity = linear velocity = Ki/n,
All well were gauged on March 25, 2019.
Page 1 of 1
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GEIl Consultants, Inc.

Table 5. Summary of Groundwater Analytical Data

2019 1al Grou

Monitoring and Corrective Action Report

Georgia Power Company
Plant Mcintosh Landfill No. 4
Effingham County, Georgia

Location Name| GWC-1 GWA-2 GWA-3 GWC-4A (*GWB-4A) GWC-5 (*GWB-5) GWC-9 GWC-10 GWC-11 GWC-12
Sample Name| GWC-1 GWA-2 GWA-3 GWC-4A GWA-5 GWC-9 GWC-10 GWC-11 GWC-12
Sample Date| 1/30/2019 | 3/27/2019 | 1/29/2019 | 3/27/2019 | 1/29/2019 | 3/27/2019 | 1/29/2019 | 3/26/2019 | 1/29/2019 | 3/26/2019 | 1/30/2019 | 3/27/2019 ‘ 6/17/2019 | 1/30/2019 | Jan.19-DUP ‘ 3/27/2019 ‘ Mar.19-DUP | 1/30/2019 | 3/27/2019| 1/30/2019 | 3/27/2019
Analyte [ Units | CAS No.
[Field Parameters
Specific Conductance | pS/cm COND 64.24 58.14 42.22 37.54 34.62 31.06 47.14 50.16 40.47 35.00 45.43 46.27 46.61 256.62 217.46 116.66 122.30 29.08 24.31
Dissolved Oxygen mg/L DO 242 2.15 3.67 3.47 6.19 6.00 2.81 1.29 5.99 5.37 6.93 7.65 6.32 4.31 2.88 2.82 221 6.10 5.96
ORP mV ORP 87.80 149.70 136.98 198.70 190.46 206.60 371.06 212.80 117.48 184.10 125.36 223.00 287.36 147.65 74.60 16.35 90.10 83.66 191.40
pH s.u. pH 5.21 5.15 4.91 4.69 4.98 4.80 4.66 4.72 5.39 5.45 4.88 4.75 5.24 6.2 6.54 6.09 6.32 5.01 4.93
Temperature degc TEMP 16.47 19.50 18.16 17.47 19.17 16.73 18.55 20.85 17.5 21.50 14.95 20.65 23.31 14.57 20.93 15.88 21.41 15.77 21.27
Turbidity ntu TURB 1.12 0.96 1.84 1.84 0.47 1.25 1.2 1.19 1.17 0.45 0.83 1.22 0.95 0.77 0.47 1.47 1.07 0.82 0.87
A dix Il F S
Boron mg/L | 7440-42-8 | <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 - 0.055 0.059 0.050 J 0.053 J <0.030 <0.021 <0.030 <0.021
Calcium mg/L | 7440-70-2 25 24J 0.53 0.37J 0.85 0.73J 0.83 0.53 3.3 2.8 0.38J 0.28J - 26 26 22J 20J 1 13J 0.68 J 0.62J
Chloride mg/L | 16887-00-6 6.8 6.8 5.0 4.5 4.0 3.5 3.4 3.7 3.6 3.6 9.1 10 9.4 5.6 53 53 5.3 4.6 4.0 3.7 3.3
Fluoride mg/lL | 16984-48-8 | <0.20 0.029 J <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 0.028 J <0.026 <0.026 - 0.23J 0.21J 0.12J 0.12J 0.35 0.24 <0.026 <0.026
pH suU pH 5.21 5.15 4.91 4.69 4.98 4.80 4.66 4.72 5.39 5.45 4.88 4.75 5.24 6.20 6.54 6.09 6.32 5.01 4.93
Sulfate mg/L | 14808-79-8 21 1.6 0.64J <0.38 <0.38 0.70J 8.7 1 <0.38 0.68 J 0.58 J 1.2 - 5.0 | 4.6 4.3 | 4.5 4.3 5.4 0.65J 0.67J
Total Dissolved Solids | mg/L TDS 55J 26 36 36 27 35 26 39 34 21 42J 34 - 160J | 1104 130 | 120 89 J 79 22J 24
State C i P
Antimony mg/L | 7440-36-0 | <0.0011 | <0.0010 | <0.0011 | <0.0010 | <0.0011 | <0.0010 | <0.0011 | <0.0010 | <0.0011 [ <0.0010 | <0.0011 | <0.0010 - <0.0011 <0.0011 <0.0010 <0.0010 <0.0011 <0.0010 | <0.0011 <0.0010
Arsenic mg/L | 7440-38-2 | <0.00032 | <0.00046 | <0.00032 | <0.00046 | <0.00032 [ 0.0011J | <0.00032 | 0.00050 J | <0.00032 | <0.00046 | <0.00032 | 0.00073 J - <0.0013 <0.0013 0.0013 < 0.00046 0.0015J 0.0013 <0.00032 0.0011J
Barium mg/L | 7440-39-3 0.050 0.045J 0.034 0.030J 0.017 0.014J 0.025 0.023 0.050 0.046 0.032 0.023 J - 0.023 0.023 0.019J 0.017J 0.014J 0.013J 0.011J 0.0099 J
Beryllium mg/L 7440-41-7 | <0.0025 | <0.00034 |0.000063 J| <0.00034 |<0.000057 [ <0.00034 | 0.00011J | <0.00034 |<0.000057 | <0.00034 | <0.0025 | <0.00034 - <0.000057 [ <0.0025 <0.00034 | <0.00034 |<0.000057 |<0.00034| <0.0025 <0.00034
Cadmium mg/L 7440-43-9 | <0.00013 | <0.00034 | <0.00013 | <0.00034 | <0.00013 | <0.00034 | <0.00013 | <0.00034 | <0.00013 | <0.00034 | <0.00013 | <0.00034 - <0.00013 | <0.00013 | <0.00034 | <0.00034 | <0.00013 |<0.00034| <0.00013 | <0.00034
Chromium mg/L | 7440-47-3 | <0.0025 | <0.0011 | <0.0025 | 0.0016J | <0.0025 | 0.0014J | <0.0025 | <0.0011 | <0.0025 | <0.0011 | <0.0025 | <0.0011 - 0.0071J 0.0063 J 0.0035 0.0030 0.0060 J 0.0031 0.0039 J 0.0019 J
Cobalt mg/L | 7440-48-4 | <0.0025 | 0.0017J | 0.0010J | 0.0011J | 0.00035J | <0.00040 | 0.0033 0.0037 0.00064 J | 0.00064 J | <0.0025 | 0.00051J - <0.000075 [ <0.0025 <0.00040 | <0.00040 | <0.000075 |<0.00040| <0.0025 0.00051 J
Copper mg/L | 7440-50-8 | <0.0013 | <0.0021 | <0.0013 | <0.0021 | <0.0013 | <0.0021 | <0.0013 | 0.0021J | <0.0013 | <0.0021 0.0020J | <0.0021 - <0.0013 <0.0013 <0.0021 <0.0021 <0.0013 | <0.0021 <0.0013 <0.0021
Lead mg/lL | 7439-92-1 |<0.000094 | <0.00035 | <0.0010 | <0.00035 | <0.0010 |<0.00035 | <0.0010 | <0.00035 | <0.0010 | <0.00035 |<0.000094 | < 0.00035 - <0.000094 | <0.000094 | <0.00035 | <0.00035 | <0.000094 |<0.00035 | <0.000094 | <0.00035
Nickel mg/L | 7440-02-0 | <0.0025 | <0.0018 | 0.00063J | <0.0018 | 0.00034J [ <0.0018 | 0.0021J | 0.0021J | <0.00031 | <0.0018 | <0.0025 | <0.0018 - <0.00031 | <0.00031 <0.0018 <0.0018 <0.0025 | <0.0018 | <0.0025 <0.0018
Selenium mg/L | 7782-49-2 | <0.00081 | <0.00071 | <0.00081 | <0.00071 | <0.00081 | <0.00071 | <0.00081 | <0.00071 | <0.00081 | <0.00071 | <0.00081 | <0.00071 - <0.00081 | <0.00081 | <0.00071 <0.00071 <0.00081 |<0.00071] <0.00081 [ <0.00071
Silver mg/L | 7440-22-4 | <0.0013 | <0.00011 | <0.00012 | <0.00011 | <0.00012 | <0.00011 | <0.00012 | <0.00011 | <0.00012 | <0.00011 | <0.0013 | <0.00011 - <0.0013 <0.00012 | <0.00011 <0.00011 <0.0013 |<0.00011 | <0.00012 | <0.00011
Thallium mg/L | 7440-28-0 |<0.000063 |< 0.000085 |< 0.000063 |< 0.000085 |< 0.000063 [< 0.000085 |< 0.000063 |< 0.000085 |< 0.000063 |< 0.000085 | < 0.000063 | < 0.000085 - <0.000063 | <0.000063 | <0.000085 | <0.000085 | <0.000063 |<0.000085] < 0.000063 | < 0.000085
Vanadium mg/L | 7440-62-2 | <0.0025 | <0.0014 | <0.00090 | <0.0025 | <0.00090 [ 0.0047 J | <0.00090 | <0.0027 | <0.00090 | <0.0025 | <0.00090 | 0.0060 J - 0.0027 J <0.0025 0.0065 J <0.0014 J <0.0025 | <0.0025 | <0.0025 0.0078 J
Zinc mg/L 7440-66-6 | 0.0031J | <0.0065 | 0.0064J | <0.0065 | <0.0024 | <0.0065 | 0.0064 J 0.010J 0.0027 J | <0.0065 0.051 < 0.0065 - < 0.0024 < 0.0024 < 0.0065 < 0.0065 <0.0024 | <0.0065 | <0.0024 < 0.0065
Location Name| GWA-13 GWA-14 GWC-15 (*GWB-15) | GWA-16 (*GWB-16) GWC-17 GWC-18 GWC-19 GWC-20 GWC-21 GWC-23
Sample Name| GWA-13 GWA-14 GWA-15 GWA-16 GWC-17 GWC-18 GWC-19 GWC-20 GWC-21 GWC-23
Sample Date| 1/29/2019 | 3/26/2019 | 1/29/2019 | 3/26/2019 | 1/29/2019 | 3/26/2019 | 1/29/2019 | 3/26/2019 | 1/29/2019 | 3/27/2019 | 1/30/2019 | 3/27/2019 | 1/29/2019 | 3/27/2019 | 1/29/2019 | 3/27/2019 | 1/30/2019 |Jan.19-DUP | 3/27/2019 Mar.19-DUP| 1/30/2019 | 3/27/2019
Analyte [ Units | CAS No.
|Field P
Specific Conductance | pS/cm COND 21.67 19.10 28.14 23.70 28.29 24.10 23.57 22.50 37.88 31.58 113.03 94.80 91.32 85.67 46.52 50.20 39.54 38.05 43.43 41.90
Dissolved Oxygen mg/L DO 6.49 713 6.92 7.03 7.32 6.77 7.52 6.86 7.10 6.26 3.73 3.69 4.05 4.91 5.8 4.83 5.09 5.46 5.88 4.31
ORP mV ORP 122.84 231.60 139.25 167.90 127.91 206.70 122.83 198.50 110.48 154.60 56.24 98.50 100.63 116.90 404.56 175.30 284.75 183.10 84.88 137.90
pH s.u. pH 4.82 5.07 5.25 5.29 5.18 5.04 4.83 4.95 5.35 5.25 5.93 6.1 5.58 5.59 4.94 4.94 4.65 4.96 5.14 5.30
Temperature deg c TEMP 15.76 21.37 17.84 19.28 17.32 18.97 16.58 19.50 15.74 18.43 16.03 19.12 17.69 18.62 18.52 17.82 16.48 20.00 15.31 18.26
Turbidity ntu TURB 4.93 2.25 0.72 0.86 1.28 1.91 3.19 1.61 1.23 1.49 4.91 2.92 1.09 2.75 2.10 1.41 0.93 1.07 0.51 0.61
Appendix Il Parameters
Boron mg/L 7440-42-8 | <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.021 <0.030 <0.030 <0.021 <0.021 <0.030 <0.021
Calcium mg/L 7440-70-2 0.33 0.30 0.51 0.42 0.91 0.58 0.41 0.37 2.2 20J 14 1J 9.2 9.2J 1.8 1.5J 1.0J 11J 11J 16J 11J 14J
Chloride mg/L | 16887-00-6 3.6 3.5 4.0 4.1 3.7 3.8 3.8 3.6 4.5 4.1 4.8 4.3 8.2 7.5 8.8 8.9 6.7 6.6 6.3 9.0 7.4 4.2
Fluoride mg/L | 16984-48-8 | <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 <0.026 0.13J 0.10J 0.65 0.49 0.074J 0.072J 0.031J 0.034 J <0.026 <0.026 <0.026 0.036 J <0.026 0.027 J
pH su pH 4.82 5.07 5.25 5.29 5.18 5.04 4.83 4.95 5.35 5.25 5.93 6.1 5.58 5.59 4.94 4.94 4.65 4.96 5.14 5.30
Sulfate mg/L | 14808-79-8 1.2 0.63J 0.52J 0.92J 0.43J 0.79J <0.38 0.90J <0.38 <0.38 5.8 4.8 1.4 1.6 1.3 1.7 072 | 0.69J 0.92J | 21 24 2.8
Total Dissolved Solids| mg/L TDS 24 <10 22 17 23 17 26 27 37 38 100 J 79 62 61 27 57 J 43J | 29J 33 | 18J 38J 42
[State Compliance Parameters
Antimony mg/L | 7440-36-0 | <0.0011 | <0.0010 | <0.0011 | <0.0010 | <0.0011 [ <0.0010 | <0.0011 | <0.0010 | <0.0011 | <0.0010 | <0.0011 | <0.0010 | <0.0011 <0.0010 <0.0011 <0.0010 <0.0011 <0.0011 <0.0010 | <o0.0010 <0.0011 <0.0010
Arsenic mg/L | 7440-38-2 | <0.00032 | <0.00046 | <0.00032 | <0.00046 | <0.00032 | 0.00075J | <0.00032 | <0.00046 | <0.00032 | 0.00097 J | <0.0013 0.0019 <0.00032 | <0.00046 | <0.00032 | <0.00046 | <0.00032 <0.0013 | 0.00074 J| <0.00046 <0.0013 0.00079 J
Barium mg/L | 7440-39-3 0.019 0.016 0.013 0.012 0.027 0.028 0.026 0.023 0.020 0.017J 0.020 0.014J 0.016 0.013J 0.017 0.018J 0.017 0.018 0.016 J 0.020J 0.034 0.027 J
Beryllium mg/L | 7440-41-7 ]<0.000057 | <0.00034 |<0.000057 | <0.00034 |<0.000057 | <0.00034 |<0.000057 | <0.00034 | 0.00062J | 0.00062J | <0.0025 | <0.00034 | 0.00023J | <0.00034 | 0.00016J | <0.00034 <0.0025 <0.0025 |<0.00034 | <0.00034 <0.0025 < 0.00034
Cadmium mg/L 7440-43-9 | <0.00013 | <0.00034 | <0.00013 | <0.00034 | <0.00013 | <0.00034 | <0.00013 | <0.00034 | 0.00062 J | 0.00041J | <0.00013 | <0.00034 | 0.00020 J | <0.00034 | 0.00016J | <0.00034 0.00014J | 0.00017J [<0.00034 | <0.00034 | 0.00015J | <0.00034
Chromium mg/L 7440-47-3 | 0.0037J | 0.0014J | <0.0025 | <0.0011 | <0.0025 | 0.0016J | <0.0025 | 0.0015J | 0.0041J 0.0028 0.0049 J 0.0025 <0.0025 0.0014 J <0.0025 <0.0011 <0.0025 <0.0025 | <0.0011 <0.0011 <0.0025 <0.0011
Cobalt mg/L 7440-48-4 | 0.00043 J | <0.00040 | 0.00029 J | < 0.00040 | 0.00037 J | <0.00040 | 0.00044 J | < 0.00040 | 0.00038 J | <0.00040 | <0.0025 | <0.00040 |<0.000075 | <0.00040 | 0.00084 J 0.0012J <0.0025 <0.0025 0.0010J | 0.0014J 0.0061 0.0060
Copper mg/L | 7440-50-8 | <0.0013 | <0.0021 | <0.0013 | <0.0021 | <0.0013 | <0.0021 | <0.0013 [ <0.0021 | <0.0013 | <0.0021 0.0021J | <0.0021 <0.0013 <0.0021 <0.0013 <0.0021 <0.0013 <0.0013 | <0.0021 <0.0021 <0.0013 <0.0021
Lead mg/L | 7439-92-1 | <0.0010 | <0.00035 | <0.0010 | <0.00035 | <0.0010 |<0.00035 | <0.0010 | <0.00035 | <0.0010 | <0.00035 | 0.00067 J | <0.00035 | <0.0010 | <0.00035 | <0.0010 <0.00035 | <0.000094 | <0.000094 |<0.00035 | <0.00035 | 0.00013J | <0.00035
Nickel mg/L | 7440-02-0 | 0.00033J | <0.0018 | 0.00040J | <0.0018 | 0.00046 J | <0.0018 | 0.00040J | <0.0018 | 0.0016J | 0.0018J | <0.0025 | <0.0018 0.0017J | <0.0018 0.00093 J <0.0018 <0.0025 <0.0025 | <0.0018 | <0.0018 <0.0025 0.0018 J
Selenium mg/L | 7782-49-2 | <0.00081 | <0.00071 | <0.00081 | <0.00071 | <0.00081 | <0.00071 | <0.00081 | <0.00071 ] <0.00081 | <0.00071 | <0.00081 | <0.00071 | <0.00081 | <0.00071 | <0.00081 | <0.00071 <0.00081 <0.00081 |<0.00071 | <0.00071 | <0.00081 | <0.00071
Silver mg/L | 7440-22-4 | <0.00012 | <0.00011 | <0.00012 | <0.00011 | <0.00012 [ <0.00011 | <0.00012 | <0.00011 | <0.00012 | <0.00011 | <0.0013 | <0.00011 | <0.00012 | <0.00011 | <0.00012 | <0.00011 <0.0013 <0.0013 [<0.00011 [ <0.00011 <0.0013 <0.00011
Thallium mg/L | 7440-28-0 |<0.000063 |< 0.000085 |< 0.000063 |< 0.000085 |< 0.000063 |< 0.000085 |< 0.000063 |< 0.000085 | < 0.000063 |< 0.000085 | 0.00012 J |< 0.000085 | < 0.000063 | < 0.000085 | < 0.000063 | < 0.000085 | < 0.000063 | 0.000083 J [< 0.000085| < 0.000085 | 0.00016J | 0.00011J
Vanadium mg/L | 7440-62-2 | 0.0018J | <0.0014 | <0.00090 | <0.0014 | <0.00090 [ 0.0041J | <0.00090 | <0.0025 |<0.00090 | 0.0040J | 0.0042J | 0.0074J | <0.00090 | <0.0014 < 0.00090 0.0031J <0.0025 <0.0025 0.0049J | <0.0025 < 0.00090 0.0055 J
Zinc mg/L | 7440-66-6 | <0.0024 | <0.0065 | 0.0048J | <0.0065 | 0.0059J | <0.0065 | 0.0024J | <0.0065 | 0.0059J | <0.0065 0.50 < 0.0065 0.0051J | <0.0065 < 0.0024 < 0.0065 0.0025 J 0.0026 J | <0.0065 | <0.0065 0.0049 J < 0.0065
General Notes:
CAS No. - Chemical Abstracts Service Registry Number
Bolded - detected value
WS/cm - microsiemens per centimeter
mg/L - milligrams per liter
mV - millivolts
NTU - nephelometric turbidity units
SU - Standard Units
*Change requested in the November 2018 submittal.
Temperature, specific conductance, pH, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity were measured and recorded in the field.
Validator Qualifiers:
The data presented in this table are representative of the validated data, and not necessarily that which is included in the laboratory reports.
< - The analyte was not detected at a concentration above the specified laboratory reporting limit.
J - The result is an estimated value.
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1. Introduction

This document presents an alternative source demonstration (ASD) for the statistically significant
increases (SSIs) of Appendix Il groundwater monitoring parameters published in Title 40 Code
of Federal Regulations 257 Subpart D (40 CFR Part 257) [the Federal Coal Combustion Residuals
(CCR) Rule or CCR Rule] detected in samples collected from monitoring wells at Georgia Power
Company’s (GPC’s) Plant Mcintosh Coal Combustion By-Product Landfill No. 4 (Landfill No.
4). This ASD has been prepared pursuant to CCR Rule regulation 40 CFR 257.94(e)(2), which
states that,

“the owner or operator may demonstrate that a source other than the CCR unit caused the
statistically significant increase over background levels for a constituent or that the statistically
significant increase resulted from error in sampling, analysis, statistical evaluation, or natural
variation in groundwater quality.”

Plant Mclntosh is located in southeast Effingham County, Georgia, approximately 4 miles
northeast of the city of Rincon, and 20 miles north-northwest of the city of Savannah. Landfill
No. 4 is permitted for the disposal of CCR. In accordance with the CCR Rule, Landfill No. 4 is
classified as a CCR Landfill. Plant McIntosh and Landfill No. 4 are shown on Figure 1.

A 2017 Annual Groundwater Monitoring and Corrective Action Report (2017 Annual Report) was
prepared in January 2018 to document 2017 groundwater monitoring activities at Landfill No. 4
to satisfy the requirements of 40 CFR 257.90(e). Landfill No. 4 is in detection monitoring and is
sampled in accordance with the monitoring requirements specified in 40 CFR 257.90 through
257.94. Conclusions presented in the 2017 Annual Report identified SSIs for Appendix Il
parameters in downgradient monitoring wells. Verification samples were collected and analyzed
that confirmed the following SSis:

e Boron: GWC-10

e Calcium: GWC-10, GWC-11, GWC-18, and GWC-19
e Chloride: GWC-9

e Fluoride: GWC-11 and GWC-18

e pH: GWC-10, GWC-11, and GWC-18

e Total dissolved solids (TDS): GWC-10 and GWC-11
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This ASD provides sufficient evidence that the SSls identified in the 2017 Annual Report for
calcium, chloride, fluoride, pH, and TDS were caused by an error in statistics that excluded data
from two valid background wells (GWC-17 and GWC-18) while determining prediction limits.
Further, this ASD demonstrates that the statistical assessment did not account for the natural
variability of groundwater using a weight-of-evidence based approach that identified an SSI for
boron at GWC-10 in the 2017 Annual Report.

1.1 Background

Landfill No. 4 is partially constructed with CCR placed in Cells 1 and 2A (shown on Figure 2).
Closure construction for Cell 1 began in June 2015 and final cover construction was completed in
August 2016. GPC began construction of Cell 2A in June 2015, and received approval to begin
receiving solid waste for disposal on July 20, 2017. Cell 2A began receiving CCR in September
2017. Cells 2B, 3, and 4 are reserved for future development. CCR placement in Cell 2A has
occurred in the far western portion of the constructed cell (shown on Figure 2).

1.2 Geology, Hydrogeology and Geochemistry

Landfill No. 4 is situated on sediments that were deposited from the Cretaceous to Pleistocene
period and consist of stratified marine deposits and materials eroded from crystalline rock of the
Piedmont Region. Boring logs describe soils at Landfill No. 4 as interbedded clays, silts, and
sands typical of Coastal Plain sediments. Approximately 10 feet of laterally extensive clayey sand
and sandy clay lies above saturated soils comprised of fine to medium silty sand and clayey sand.
The uppermost aquifer at Landfill No. 4 is characterized by saturated silty to sandy clays, clayey
silts, silty sands, and fine to medium grained sands below the sandy clay. Monitoring wells and
piezometers were screened in the uppermost aquifer between 36 and 11 feet (ft.) above mean sea
level (MSL), or from approximate 40 to 14 feet North American Vertical Datum (NAVD) 88.
Aquifer materials are heterogeneous as isolated areas of silty clay occur within more permeable
silty sand and clayey sand deposits of the uppermost aquifer.

Based on groundwater flow at the site documented in the 2017 Annual Report, the general direction
of groundwater flow across the site is toward the northwest, north-northeast, and northeast as
shown on Figure 2. The groundwater flow pattern observed during the October 2017 detection
monitoring event is historically consistent. The calculated groundwater flow velocity at the
Landfill No. 4 is approximately 15 feet/year.
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2. Alternative Source Demonstration

A review of sampling methods and laboratory analytical protocols confirmed the causes of the
SSls were not related to sampling or laboratory error. Based on review of site information, the
SSls are the result of an error in statistics that excluded data from two valid background wells
(GWC-17 and GWC-18) and did not account for the natural variability of groundwater using a
weight-of-evidence based approach. The following lines of evidence discussed below support this
conclusion:

1. Incorporating valid background data in the statistics eliminated all but one SSI.

2. The remaining SSI (boron at well GWC-10) is a single-parameter exceedance and other
CCR indicator parameters do not exhibit SSls at that location.

3. Boron at well GWC-10 is variable and does not exhibit a statically significant increasing
trend.

4. Soils below Landfill No. 4 are heterogeneous containing variable percentages of sand and
silt with interbedded clay which influence the chemical composition of local groundwater
chemistry.

2.1 Methods

The evaluation of statistical error in determining false SSls for Landfill No. 4 data was assessed
through review of pooled data from upgradient and downgradient detection monitoring wells and
revising the statistical application appropriate for the population. During the analysis, GEI
observed that data from wells downgradient of unconstructed landfill Cell 2B were treated as
downgradient compliance data, and not background. Since the wells are not downgradient of a
constructed landfill cell, it is appropriate to include the results in the background data set.

After updating the background data set, the only remaining SSI was boron at well GWC-10. The
evaluation of natural variability for boron was completed through review of concentrations and
distribution of constituents in groundwater, evaluation of data compared to other CCR indicators
and water quality characteristics, and soil composition at Landfill No. 4.
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2.2 Statistical Analysis

Statistical data evaluation presented in the 2017 Annual Report used interwell prediction limits
determined from pooled background data from eight (8) select upgradient wells at Landfill No. 4:
GWA-2, GWA-3, GWC-4A(*GWB-4A), GWC-5(*GWB-5), GWA-13, GWA-14, GWA-
15(*GWB-15), and GWA-16(*GWB-16). Monitoring wells GWC-17 and GWC-18, which are
downgradient of undeveloped Cell 2B, were included in the downgradient statistical pool.
Monitoring well locations relative to the apparent groundwater flow direction and Cells 1, 2A, and
2B are shown on Figure 2.

Based on the location and sequence of CCR disposal at Landfill No. 4, groundwater flow paths
below Cell 1 or the western portion of Cell 2A could not have transported CCR constituents from
a theoretical release to wells GWC-17 and GWC-18. Since GWC-17 and GWC-18 are not
downgradient of an active or closed waste disposal unit, data from these wells are representative
of background groundwater quality. Therefore, the inclusion of these two wells in the upgradient
statistical pool of background is justified.

To generate prediction limits indicative of true background conditions, data from GWC-17 and
GWC-18 were incorporated into the pooled background data set, statistical limits were re-
calculated using the comprehensive background pool, and statistical analyses were performed
according to the statistical analysis methods certified for the site. Groundwater quality data from
the October 2017 detection groundwater monitoring event was compared to the updated prediction
limits. Statistical analysis is presented in Appendix A. As shown in Appendix A, using the
updated prediction limits eliminates all but one previously reported SSI (boron at GWC-10). This
demonstrates that the previously reported SSIs for calcium, chloride, fluoride, pH, and TDS were
the result of an error in statistical analysis.

A Mann-Kendall/Sen’s Estimate of Slope analysis was performed to evaluate the concentration
trend of boron in GWC-10 on Figure 3. The data indicate that the short-term trend evaluated is
not statistically significant and likely the result of natural variability.

2.3 Natural Variability of Groundwater

The single SSI of boron in well GWC-10 is not the result of a release from the CCR unit, but is
likely the result of natural variability not accommodated by the limited background data set.
Information supporting this conclusion includes:

1. The presence of heterogeneous soils at Landfill No. 4.

2. The absence of elevated CCR indicator parameters and any other Appendix Il parameter
SSls at this well.
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Geochemically, Appendix Il parameters (excluding pH) are known as major and secondary
cations and anions and occur naturally in groundwater. The concentration of naturally occurring
Appendix 1l parameters is locally influenced by the initial concentration in groundwater
(background groundwater quality) and chemical composition of soil surrounding the well screen.
As described in Section 1.2, soils at Landfill No. 4 consist of non-uniform interbedded clay, silt,
and sand deposits. Groundwater flowing through heterogeneous soil types, especially those
containing higher percentages of clay such as that locally present at well GWC-10, would be
expected to have somewhat higher and more variable concentrations of major and secondary
cations and anions. Other potential differences in groundwater chemistry can occur with changes
in oxidation-reduction potential and dissolved oxygen levels caused by ground surface
modifications (i.e., general landfill construction activity) (Freeze and Cherry, 1979; USGS, 1998;
Leap, D. 1., 2017).

Figure 4 illustrates detected concentration ranges using box and whisker plots for each of the
Appendix 11l parameters for each well included in the monitoring well network. Overall,
Appendix Il parameter concentrations in upgradient and downgradient wells are generally low.
As shown in the box and whiskers plots, the upper and lower range of constituent concentrations
of each of the Appendix I11 parameter is bracketed by background chemistry detected in upgradient
wells except for boron and chloride (at well GWC-10 - determined not to be an SSI). While boron
in well GWC-10 is slightly higher than the range of background values, the concentrations of all
other Appendix Il parameters in well GWC-10 are within the range of background.

Typically, releases from CCR units increase the concentration of more than one CCR indicator
constituent and also cause statistically significant increasing trends in parameters — neither of
which occur here. If the SSI at GWC-10 were the result of a CCR release, concentration increases
in other indicator parameters would be expected. Based on the presence of a single elevated
constituent, insufficient evidence exists to conclude that slightly elevated boron in well GWC-10
is related to a release from the CCR unit. Therefore, data evaluation has demonstrated that the SSI
of boron in GWC-10 is the result of variability of naturally occurring constituents in groundwater
and not a release from Landfill No. 4.
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3. Conclusion

Based on review of the information presented in this ASD, Plant Mclintosh Landfill No. 4 is not
the source of SSls identified in the 2017 Annual Report. As presented here, the SSIs were
primarily caused by an error in statistics that omitted valid background data. A single SSI of boron
at well GWC-10 is attributed to natural groundwater variability. In accordance with 40 CFR
257.94(e)(2), this serves as Georgia Power’s demonstration that the CCR Unit is not the source of
the SSIs. Pursuant to 40 CFR 257.94(e)(2), Plant Mclintosh Landfill No. 4 may continue detection
monitoring.
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Landfill No. 4 Revised Prediction Limits
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1. Introduction

This document presents an alternative source demonstration (ASD) for the statistically
significant increases (SSIs) of the Appendix Il groundwater monitoring parameter sulfate
detected in samples collected from monitoring wells GWC-10 and GWC-11 during the July
2018 semiannual detection monitoring event at Georgia Power Company’s (GPC’s) Plant
Mcintosh Coal Combustion By-Product Landfill No. 4 (Landfill No. 4). This ASD has been
prepared pursuant to Title 40 Code of Federal Regulations (CFR) 257 Subpart D (the federal
Coal Combustion Residuals [CCR] Rule or CCR Rule) 257.94(e)(2), which states that,

“the owner or operator may demonstrate that a source other than the CCR unit caused the
statistically significant increase over background levels for a constituent or that the
statistically significant increase resulted from error in sampling, analysis, statistical
evaluation, or natural variation in groundwater quality.”

The SSis for sulfate are a result of natural variability in groundwater and are not caused by a
release from Landfill No. 4. Groundwater monitoring data and statistical analysis reports
discussed herein were included in the 2018 Annual Groundwater Monitoring and Corrective
Action Report (GEI, 2019).

1.1 Site Location and Background

Plant Mcintosh is located in southeast Effingham County, Georgia, approximately 4 miles
northeast of the city of Rincon, and 20 miles north-northwest of the city of Savannah. Landfill
No. 4 is permitted for the disposal of CCR generated at the plant. Plant MclIntosh and Landfill
No. 4 are shown on Figure 1.

Landfill No. 4 is partially constructed with CCR placed in Cells 1 and 2A (Figure 2). Closure
construction for Cell 1 began in June 2015 and final cover construction was completed in
August 2016. GPC began construction of Cell 2A in June 2015 and received approval to begin
receiving solid waste for disposal on July 20, 2017. Cell 2A began receiving CCR in September
2017. Cells 2B, 3, and 4 are reserved for future development (Figure 2).

Landfill No. 4 is currently in detection monitoring. The certified statistical methods for Landfill
No. 4 specify the use of interwell prediction limits (PLs) for all Appendix 111 parameters except
sulfate, which is analyzed using intrawell PLs. Unlike interwell analysis that compares
parameter concentrations in downgradient wells to limits derived from upgradient wells,
intrawell analysis compares concentrations detected in a well to a limit established using its
own background data without using comparison data from surrounding upgradient wells.

GEI Consultants, Inc. 1
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Statistical analysis of data from the July 2018 detection monitoring event identified sulfate SSls

in downgradient monitoring wells GWC-10 and GWC-11.

It was also noted that sulfate concentrations exceeded background concentrations in upgradient
well GWC-4A(*GWB-4A). The apparent increase over background event sampling results
observed in GWC-4A(*GWB-4A) is due to the limited number of background samples (eight),
which does not yet represent the true population. Exceedances in upgradient wells are an
indication of naturally variable groundwater and are not indicative of an SSI. As more samples
are collected during routine groundwater monitoring events (and background limits are
updated), the data and statistics will account for the natural variability of sulfate upgradient of
Landfill No. 4.

1.2 Hydrogeology and Geochemistry

As documented in the 2018 Annual Groundwater Monitoring and Corrective Action Report
(GEI, 2019), the general direction of groundwater flow across Landfill No. 4 is toward the
northwest, north-northeast, and northeast (Figure 2). The groundwater flow pattern observed
during the July 2018 detection monitoring event is consistent with historical observations. The
calculated groundwater flow velocity at Landfill No. 4 is approximately 15 feet per year.

Monitoring wells GWC-10 and GWC-11 are situated downgradient along the eastern side of
Landfill No. 4. As shown on Figure 2, monitoring well GWC-4A(*GWB-4A) is an upgradient
monitoring well that monitors upgradient groundwater quality before it migrates under Landfill
No. 4. GWC-10 and GWC-11 are in the direct flow path downgradient from GWC-4A(*GWB-
4A) .

GEI Consultants, Inc. 2
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2. Alternative Source Demonstration

Based on the review of site information and data analysis, the sulfate SSls are due to the limited
number of background samples, which do not currently capture the natural variability in sulfate
concentrations over time. The following lines of evidence discussed below support this
conclusion:

e The highest sulfate concentration observed at Landfill No. 4 was in upgradient
monitoring well GWC-4A(*GWB-4A). The apparent increase over background
sampling results is due to the limited number of background samples (eight), which
do not currently capture the natural variability of sulfate concentrations over time.

e The sulfate concentrations at Landfill No. 4 monitoring wells are very low, ranging
from less than 0.70 milligrams per liter (mg/L) to 14 mg/L and there are no other
SSls at Landfill No. 4.

e The intrawell statistical method with a 1-of-3 resample plan did not adequately
account for naturally variable sulfate concentrations in groundwater. Using an
intrawell statistical method and appropriate 1-of-2 resampling plan, sulfate SSls are
not observed at GWC-10 and GWC-11.

2.1 Methods

The evaluation of natural groundwater variability in determining the validity of SSls for sulfate
was assessed through the collective review of upgradient and downgradient sulfate
concentration data collected during the background (2016-2017) and detection (2018)
monitoring events. The following sections present a summary of the data review and refined
statistical analysis.

2.2 Sulfate in Upgradient Monitoring Wells

The natural variability of sulfate concentrations in groundwater at Landfill No. 4 is graphically
demonstrated in the Time-Series Plots and Box and Whiskers Plots shown on Figure 3 and
Figure 4, respectively. As shown on these plots, sulfate concentrations detected in upgradient
monitoring wells between 2016 and July 2018 ranged from less than 0.70 mg/L (non-detect) to
14 mg/L. Figure 4 and data provided in Table 1 illustrate that the sulfate concentrations
detected at downgradient wells GWC-10 and GWC-11 in the July 2018 event are well below
the historical average sulfate concentration of 6.84 mg/L in upgradient well GWC-4A(*GWB-
4A). Higher sulfate concentrations detected upgradient of Landfill No. 4 indicate that
background groundwater quality is naturally elevated in sulfate when compared to

GEI Consultants, Inc. 3
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downgradient groundwater. As shown in Appendix A, statistically significant increasing trends
in sulfate concentration were not identified at Landfill No. 4, which you would expect to see if
Landfill No. 4 was impacting groundwater. As shown by the range in sulfate concentrations on
Figure 3 and Figure 4, the sulfate data pool indicates naturally variable sulfate concentrations

in upgradient and downgradient groundwater.

2.3 Single Parameter SSI

The sulfate concentrations at Landfill No. 4 are very low, ranging from less than 0.70 mg/L to
14 mg/L. There are no other SSls at Landfill No. 4 and a release from Landfill No. 4 would
cause SSIs of multiple Appendix Il parameters. CCR impacts to groundwater result in an
increase in concentrations of multiple Appendix 111 parameters, and a release from Landfill No.
4 would cause exceedances of the upper PLs, resulting in SSIs for multiple parameters. The
absence of multiple SSis and the absence of statistically significant increasing trends in sulfate
supports the conclusion that the sulfate SSIs in GWC-10 and GWC-11 are not the result of a
release from Landfill No. 4.

2.4 Intrawell Well Statistical Analysis

The certified statistical methods for Landfill No. 4 specify the use of interwell PLs for all
Appendix Il parameters except sulfate, which is analyzed using intrawell PLs. Intrawell
analysis can cause false positive SSls if the assumptions used to select the method of analysis
are not periodically re-evaluated. In the case of sulfate at Landfill No. 4, the original
assumptions made for the selection of intrawell analysis were that:

1. Sulfate concentrations were naturally variable between monitoring wells at Landfill No.
4,

2. The size of the background data pool was adequate, and;

3. A 1-of-3 resample plan was appropriate to minimize site-wide false positive rates
(appropriate statistical power).

The Professional Engineer-certified statistical analysis method specifies intrawell PL methods
combined with the option of a 1-o0f-3 resample plan. As described above, that recommendation
was partially based on a downgradient monitoring well network consisting of 11 wells.
Monitoring wells GWC-17 and GWC-18, which are downgradient of undeveloped Cell 2B,
were previously included in the downgradient statistical pool; in 2017 these wells were included
in the upgradient statistical pool. This change was appropriate and constituent concentrations
observed in these wells could not have originated from Landfill No. 4 since Cell 2B has not
been developed and does not contain waste. Since these wells are representative of background
groundwater quality, GWC-17 and GWC-18 were moved into the upgradient (or background)

GEI Consultants, Inc. 4



Georgia Power Company

Alternative Source Demonstration

Plant McIntosh Coal Combustion Residuals

Existing Landfill No. 4

Permit # 051-010D (LI)

February 2019

statistical pool for statistical evaluation, resulting in nine upgradient wells in the monitoring

network.

The US EPA Unified Guidance requires that the statistical methodology selected for a facility
demonstrate adequate power to detect a release at the facility and the statistical approach be
periodically re-evaluated as additional data is collected semi-annually, and the statistical
program adjusted as necessary.

Based on eight background samples, seven analytical parameters, and nine downgradient wells,
a 1-of-2 resample plan is an appropriate statistical method to analyze sulfate at Landfill No. 4.
The power curve provided in Appendix B demonstrates there is sufficient statistical power
using a 1-of-2 resample plan, which provides approximately 55 percent power when compliance
measurements are three standard deviations higher than the background average or
approximately 80 percent power at four standard deviations. The intrawell sulfate analysis
using a 1-of-2 resampling plan is included in Appendix B. When sulfate is evaluated using the
1-of-2 resample plan, the July 2018 sulfate data for GWC-10 and GWC-11 plot below the upper
PL and there are no SSls for sulfate (Figure 5). The range of sulfate concentrations in
upgradient well GWC-4A further supports natural variability of sulfate in groundwater
unrelated to the facility. The use of a 1-0f-2 resample plan reduces the false positive rate while
providing sufficient power to detect changes in sulfate concentrations in downgradient wells,
as recommended by the US EPA Unified Guidance. When intrawell PLs are combined with a
1-of-2 resample plan, all sulfate results are within their respective limits for the July 2018
sample event.

GEI Consultants, Inc. 5
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3. Conclusion

Based on information presented in this ASD, the SSls for sulfate at GWC-10 and GWC-11 are
a result of natural variability in groundwater and are not caused by a release from Landfill No.
4. The ASD identified the following to support this conclusion:

The highest sulfate concentration observed at Landfill No. 4 was in upgradient
monitoring well GWC-4A(*GWB-4A). This apparent increase over background
concentrations is due to the limited number of background sampling events, which
do not currently capture the natural variability of sulfate concentrations over time.
As more samples are collected during routine groundwater monitoring, and
background limits are updated, the data will reflect the natural variability and the
statistics will account for the variability in both upgradient and downgradient wells.
In addition to GWC-4A(*GWB-4A), the sulfate concentrations detected in several
upgradient monitoring wells-were higher than those in downgradient monitoring
wells GWC-10 and GWC-11 (Table 1).

The sulfate concentrations are very low ranging from less than 0.70 mg/L to 14
mg/L. There are no other SSls at Landfill No. 4. The absence of multiple SSls
supports the conclusion that the sulfate SSIs in GWC-10 and GWC-11 are not the
result of a release from Landfill No. 4.

The intrawell statistical method with a 1-of-3 resample plan did not adequately
account for naturally variable sulfate concentrations in groundwater. The resample
plan was originally chosen assuming 11 downgradient wells in the monitoring
network. The US EPA requires that the statistical methodology selected for a facility
demonstrate adequate power to detect a release at Landfill No. 4. However, based
on eight background sampling events, seven analytical parameters, and nine
downgradient wells in the monitoring network, a 1-of-2 resample plan is appropriate
at this time, as demonstrated by the power curve provided in Appendix A. Using
an intrawell statistical method and appropriate 1-of-2 resampling plan, sulfate SSis
are not observed at GWC-10 and GWC-11.

Landfill No. 4 will resume detection monitoring for the first 2019 semiannual monitoring event.

GEI recom
resample p

mends a modification of the certified statistical method for sulfate from a 1-of-3
lan to a 1-of-2 resample plan at Landfill No. 4. The statistical approach will be

periodically re-evaluated as additional data is collected, and adjustments to the program will

be made as

recommended by US EPA Unified Guidance.

GEI Consult

ants, Inc. 6
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Table 1. Summary of Groundwater Analytical Data

2018 Annual Groundwater Monitoring and Corrective Action Report
Georgia Power Company
Plant McIntosh Landfill No. 4
Effingham County, Georgia

Location Name GWC-1 GWA-2 GWA-3 GWC-4A (*GWB-4A) GWC-5 (*GWB-5) GWC-9 GWC-10 GWC-11 GWC-12
Sample Name GWC-1 GWA-2 GWA-3 GWA-4R GWA-5 GWC-9 GWC-10 GWC-11 GWC-12
Sample Date] 1/11/2018 | Jan-DUP | 7/12/2018 | 1/10/2018 | 7/11/2018 | 1/10/2018 | 7/11/2018 | 1/10/2018 | 7/11/2018 | 1/10/2018 | 7/11/2018 | 1/12/2018 | 7/12/2018 | Jul-DUP | 9/13/2018 | 1/11/2018 | 7/12/2018 | 1/11/2018 | 7/12/2018 | 1/11/2018 | Jan-DUP | 7/12/2018
Analyte | units | cAs No.
Field Parameters
pH SuU pH 5.02 5.04 4.78 4.75 4.93 4.87 5.05 4.53 5.59 5.49 4.83 4.80 4.84 6.32 6.70 6.15 6.63 5.13 5.09
ORP puS/icm ORP 122.90 136.4 115.20 70.6 120.20 233.6 97.20 142.3 104.90 152.1 42.80 256.3 102.0 101.50 59.7 97.70 52.3 85.50 1411
Specific Conductivity mv COND 57.10 58.5 40.60 39.0 31.66 314 48.40 67.4 41.20 38.2 46.80 46.2 47.0 162.40 276.8 92.30 142.7 27.30 25.2
DO mg/L DO 2.39 2.23 4.28 4.05 5.08 5.73 0.34 1.43 6.14 6.21 6.48 6.54 6.82 4.94 2.20 3.24 1.89 5.28 6.28
Temperature °Celsius TEMP 21.12 2341 18.88 22.62 19.28 25.19 19.72 25.53 18.74 26.13 21.05 23.65 22.90 21.06 23.05 19.84 2151 21.45 22.52
Turbidity NTU TURB 3.76 0.87 0.34 1.68 1.53 0.98 0.51 0.96 0.41 0.57 0.62 0.54 0.77 0.48 0.83 0.24 1.66 0.52 0.38
Appendix Ill Parameters
Boron mg/L 7440-42-8 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 - 0.060 0.054 <0.021 <0.021 <0.021 <0.021 <0.021
Calcium mg/L 7440-70-2 24 24 1.8 0.52 0.50 0.88 0.81 0.82 1.0 33 3.0 0.40 0.49 0.45 -- 15 27 9.3 13 0.78 0.74 0.67
Chloride mg/L | 16887-00-6 7.5 7.5 7.0 4.6 5.0 4.2 4.3 3.3 3.2 3.2 35 9.0 9.4 9.5 9.1 5.9 5.1 4.3 4.3 34 34 3.7
Fluoride mg/L | 16984-48-8 ] <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 - 0.15J 0.13J 0.31 0.25 <0.082 <0.082 <0.082
pH SuU pH 5.02 5.04 4.78 4.75 4.93 4.87 5.05 4.53 5.59 5.49 4.83 4.80 4.84 6.32 6.70 6.15 6.63 5.13 5.09
Sulfate mg/L | 14808-79-8 1.6 15 11 <0.70 <0.70 11 <0.70 7.6 14 <0.70 <0.70 <0.70 <0.70 <0.70 -- 2.6 5.0 35 5.9 <0.70 <0.70 <0.70
Total Dissolved Solids mg/L TDS 100J <3.40J 24J 6J 16J 28J 12 42 ] <341J 48 J 220 48 J 42 48 J -- 150 J 140 J 10J 94.J 34J 80J 26J
Location Name GWA-13 GWA-14 GWC-15 (*GWB-15) | GWA-16 (*GWB-16) GWC-17 GWC-18 GWC-19 GWC-20 GWC-21 GWC-23
Sample Name GWA-13 GWA-14 GWA-15 GWA-16 GWC-17 GWC-18 GWC-19 GWC-20 GWC-21 GWC-23
Sample Date] 1/10/2018 | 7/11/2018 | 1/11/2018 | 7/11/2018 | 1/11/2018 | 7/11/2018 | 1/11/2018 | 7/11/2018 | 1/11/2018 | 7/11/2018 | 1/12/2018 | 7/11/2018 | Jul-DUP | 1/12/2018 | 7/11/2018 | 1/12/2018 | 7/11/2018 | 9/13/2018 | 1/11/2018 | 7/11/2018 | 1/12/2018 | 7/12/2018
Analyte [ units | cAS No.
Field Parameters
pH SuU pH 4.90 4.99 5.19 5.25 5.01 5.01 4.97 5.07 5.28 5.23 6.47 6.18 5.59 5.60 4.97 4.89 4.91 4.98 4.96 5.35 5.21
ORP uS/cm ORP 90.10 73.0 84.60 305.6 64.40 93.6 104.50 171.3 78.80 425.6 97.90 1135 77.00 153.0 92.2 445.5 100.7 108.1 165.6 103.9 294.9
Specific Conductivity mv COND 25.10 22.0 25.40 26.8 26.70 25.7 21.80 23.1 34.90 33.7 130.40 1014 93.00 95.1 52.20 51.2 48.9 40.10 40.3 41.8 40.5
DO mg/L DO 5.91 6.79 6.75 6.40 6.47 7.12 7.37 7.07 5.17 5.41 3.21 3.49 3.37 3.35 4.68 4.62 5.71 5.39 5.58 3.8 4.14
Temperature °Celsius TEMP 20.57 25.02 19.32 24.97 20.83 25.25 20.93 26.59 20.68 24.59 19.55 24.42 19.23 25.44 20.39 25.09 23.38 20.75 25.44 20.03 23.76
Turbidity NTU TURB 0.73 2.77 2.89 1.59 1.15 3.01 2.53 3.15 0.52 0.36 3.35 4.37 4.21 4.72 0.30 0.45 0.74 2.15 0.36 1.44 0.72
Appendix Ill Parameters
Boron mg/L 7440-42-8 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 -- <0.021 <0.021 <0.021 <0.021
Calcium mg/L 7440-70-2 0.27 0.32 0.51 0.47 0.41 0.53 0.43 0.45 2.1 2.1 15 12 12 9.5 10 17 1.7 -- 1.0 1.1 1.4 1.2
Chloride mg/L | 16887-00-6 34 34 3.9 4.2 34 3.8 34 3.7 4.1 4.4 4.5 4.9 4.9 9.0 9.1 9.0 9.9 8.9 5.8 6.4 4.3 4.9
Fluoride mg/L | 16984-48-8 | < 0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 <0.082 0.12J 0.13J 0.55 0.59 0.57 0.083J 0.091J <0.082 <0.082 - <0.082 <0.082 <0.082 <0.082
pH SuU pH 4.90 4.99 5.19 5.25 5.01 5.01 4.97 5.07 5.28 5.23 6.47 6.18 5.59 5.60 4.97 4.89 4.91 4.98 4.96 5.35 5.21
Sulfate mg/L | 14808-79-8 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 <0.70 4.5 5.0 5.4 15 14 0.86J 0.90J -- <0.70 <0.70 1.9 2.0
Total Dissolved Solids ma/L TDS 10J 28J 36J 20J 56 J <3.41J 6J 24) 18 J 220 110J 16 J 100J 81J 38J 56 J 32J -- 20J 52J 431J 40
General Notes:
CAS No. - Chemical Abstracts Service Registry Number
Bolded - detected value - Shaded Location Name indicates well data are in the background statistical data pool.
uS/cm - microsiemens per centimeter
mg/L - milligrams per liter
mV - millivolts
NTU - nephelometric turbidity units
SU - Standard Units
*Change requested in the November 2018 major modification request.
Temperature, specific conductance, pH, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity were measured and recorded in the field.
Validator Qualifiers:
< - The analyte was not detected at a concentration above the specified laboratory reporting limit.
J - The result is an estimated value.
lofl
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Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG

Within Limit Prediction Limit

Intrawell Parametric

6 Bl GWC-10 background
4.8 2
4 GWC-10 compliance
= 3.6
£ Limit = 5.376
2.4 iy +—
1.2
0

4/21/16 9/30/16  3/11/17 8/21/17 1/30/18 7/12/18

Background Data Summary: Mean=3.129, Std. Dev.=0.7312, n=8. Insufficient data to test for seasonality: data were
not deseasonalized. Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9393, critical = 0.749. Kappa =
3.074 (c=7, w=9, 1 of 2, event alpha = 0.05132). Report alpha = 0.0008358.

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant McIntosh  Client: GEI  Data: Mcintosh No 4 flat 3_28

Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
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Background Data Summary (based on square root transformation): Mean=2.133, Std. Dev.=0.1116, n=8. Insufficient
data to test for seasonality: data were not deseasonalized. Normality test: Shapiro Wilk @alpha = 0.01, calculated =
0.7586, critical = 0.749. Kappa = 3.074 (c=7, w=9, 1 of 2, event alpha = 0.05132). Report alpha = 0.0008358.

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: Mclntosh No 4 flat 3_28
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Georgia Power Company

Atlanta, Georgia Project 1800205 | February 2019 Fig. 5
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Constituent
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Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)

Notes:

*A statistically significant increasing concentration trend is signified by a positive slope where the calculated Mann-Kendall (M-K) Statistic is greater than the critical Mann-Kendall Statistic.
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Trend Test

Client: GEI
Slope* Calculated M-K
0 1
-2.101 -52
-0.146 -16
0 -6
-0.1003 -3
1.006 22
0 -1
0 -17
-0.9631 -49
-0.3763 -17
-0.6046 -44
-1.789 -53
-0.5318 -40
-0.9631 -39
-0.9715 -25
2.33 15
0 19
0 -17
0 -17

Data: Mcintosh No 4 flat 3_28

Critical M-K
27

Printed 1/31/2019, 9:31 AM

Significant* N

No
Yes
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No
No
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Yes
Yes
Yes
No
No
No
No
No
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11
11
11
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11
11

%NDs
81.82
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0
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n/a

Alpha
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
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0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
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Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
Hollow symbols indicate censored values.

Sen's Slope Estimator

GWA-13 (bg)
0.7
n=11
. Slope =0
units per year.
0.56 Mann-Kendall
statistic = 1
critical = 27
Trend not sig-
nificant at 95%
0.2 oo
tail).
=
>
£
0.28
0.14
0
4/20/16 9/29/16 3/10/17 8/20/17 1/29/18 7/11/18
Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
Hollow symbols indicate censored values.
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Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28

Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
Hollow symbols indicate censored values.
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Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28

Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
Hollow symbols indicate censored values.
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Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
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Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
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Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
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Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
Hollow symbols indicate censored values.
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Hollow symbols indicate censored values.
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Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
Sen's Slope Estimator
GWC-19
3
n=11
. Slope =-0.6046
units per year.
2.4 Mann-Kendall
statistic = -44
critical = -27
\\\ Decreasing trend
. significant at 95%
confidence level
18 (a=0.025 per
\ tail).
.
1.2
0.6
0
4/19/16 9/28/16 3/10/17 8/19/17 1/29/18 7/11/18

Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28

Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
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4/21/16 9/30/16 3/11/17 8/20/17 1/29/18 7/11/18

Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Hollow symbols indicate censored values.

Sen's Slope Estimator
GWC-21

n=11

Slope =-0.5318
units per year.

1.6 Mann-Kendall
statistic = -40

critical = -27
Decreasing trend
significant at 95%

confidence level
12 (a=0.025 per
o o tail).

mg/L
.

" \'\
o
0.4
0

4/21/16 9/30/16 3/11/17 8/20/17 1/29/18 7/11/18

Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Hollow symbols indicate censored values.

Sen's Slope Estimator
GWC-9

. n=11

Slope =-0.9715
units per year.

3.14 Mann-Kendall
statistic = -25
critical = -27

Trend not sig-
nificant at 95%

confidence level
2.28 = (a=0.025 per
tail).

mg/L
L

1.42

; \

0.56 — -

4/19/16 9/28/16 3/10/17 8/20/17 1/30/18 7/12/18

Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Sen's Slope Estimator

GWC-23
10
n=11
Slope =-0.9631
units per year.
8 Mann-Kendall
statistic = -39
critical = -27
Decreasing trend
significant at 95%
confidence level
6 (a=0.025 per
tail).
=
>
£
4
.
\
T
5 '\’d .
\
0
6/16/16 11/14/16 4/14/17 9/12/17 2/10/18 7/12/18
Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
Sen's Slope Estimator
GWC-4A[*GWB-4A] (bg)
20
n=11
Slope =2.33
units per year.
16 Mann-Kendall
statistic = 15
critical = 27
1 Trend not sig-
nificant at 95%
fid level
1 o e
tail).

mg/L

0
4/20/16 9/29/16 3/10/17 8/20/17 1/29/18 7/11/18

Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Hollow symbols indicate censored values. Hollow symbols indicate censored values.
Sen's Slope Estimator Sen's Slope Estimator
GWC-5[*GWB-5] (bg) GWC-15[*GWB-15] (bg)
0.5 0.7
. n=11 n=11
Slope =0 . Slope =0
units per year. units per year.
0.4 Mann-Kendall 0.56 Mann-Kendall
statistic = 19 statistic = -17
critical = 27 critical = -27
Trend not sig- Trend not sig-
nificant at 95% nificant at 95%
03 oo 0.2 oo
tail). tail).
= =
> >
£ £
0.2 0.28
0.1 0.14
0 0
4/20/16 9/29/16 3/10/17 8/20/17 1/29/18 7/11/18 4/21/16 9/30/16 3/11/17 8/20/17 1/29/18 7/11/18
Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28 Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Hollow symbols indicate censored values.

Sen's Slope Estimator
GWA-16[*GWB-16] (bg)

0.7
. n=11
Slope =0
units per year.
0.56 Mann-Kendall
statistic = -17
critical = -27
Trend not sig-
nificant at 95%
confidence level
0.42 (a=0.025 per
tail).
)
>
£
0.28
0.14
0

4/20/16 9/29/16 3/10/17 8/20/17 1/29/18 7/11/18

Constituent: Sulfate Analysis Run 1/31/2019 9:28 AM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Power Curve

100 -
==
75 s, Intrawell Prediction
N Limit, n=8, '"10f2'
g
£ 50
o
\ EPA Reference Curve
25
/ —
0 j T 1] -

0 1 2 3 4 5

Standard Deviations

Kappa = 3.074, based on 9 compliance wells and 7 constituents, evaluated semi-annually (this report reflects
annual total).

Analysis Run 1/28/2019 2:00 PM
Plant Mcintosh  Client: Southern Company Data: Mclntosh No 4_CCR



Constituent

Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)
Sulfate (mg/L)

well

GWA-13

GWA-14

GWA-2

GWA-3

GWC-1

GWC-10

GWC-11

GWC-12

GWC-17

GWC-18

GWC-19

GWC-20

Gwce-21

GWC-23

GWC-9
GWC-4A[*GWB-4A]
GWC-5[*GWB-5]
GWC-15[*GWB-15]
GWA-16[*GWB-16]

Plant Mclntosh

Upper Lim.
1

8.057
5.741
2.294
2.977
5.376
6.128
1
3.518
9
3.309
6.74
2.351
9.2
11.28
11.32
1

1

1

Lower Lim.

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Intrawell Prediction Limit

Client: GEI

Date
7/11/2018
7/11/2018
7/11/2018
7/11/2018
7/12/2018
7/12/2018
7/12/2018
7/112/2018
7/11/2018
7/11/2018
7/11/2018
7/11/2018
7/11/2018
7/12/2018
7/12/2018
7/11/2018
7/11/2018
7/11/2018
7/11/2018

Observ.
1IND
1IND
IND
1IND
11
5
5.9
IND
IND
5.2
1.4
0.9
1IND

IND
14

IND
IND
IND

Sig.
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

Ba N Bg Mean

8

0 O 0 O O 0 W O 0 W 0 0 0 W 0 0 W

Data: MciIntosh No 4 flat 3_28

n/a
2.496
0.6652
0.6388
1.434
3.129
2.133
n/a
1.538
n/a
2.214
2.656
1.268
n/a
1.056
5.789
n/a

n/a

n/a

Printed 1/28/2019, 3:24 PM

n/a
1.809
0.5631
0.5387
0.502
0.7312
0.1116
n/a
0.6444
n/a
0.3563
1.329
0.3526
n/a
0.7492
1.798
n/a
n/a
n/a

75

0
37.5
37.5

Std. Dev. %NDs Transform

n/a
No
sqrt(x)
No
No
No
sqrt(x)
n/a
No
n/a
No
No
No
n/a
sqrt(x)
No
n/a
n/a
n/a

Alpha
0.02144

0.0008358
0.0008358
0.0008358
0.0008358
0.0008358
0.0008358
0.02144
0.0008358
0.02144
0.0008358
0.0008358
0.0008358
0.02144
0.0008358
0.0008358
0.02144
0.02144
0.02144

Method

NP (NDs) 1 of 2
Param 1 of 2

Param 1 of 2

Param 1 of 2

Param 1 of 2

Param 1 of 2

Param 1 of 2

NP (NDs) 1 of 2
Param 1 of 2

NP (normality) 1 of 2
Param 1 of 2

Param 1 of 2

Param 1 of 2

NP (normality) 1 of 2
Param 1 of 2

Param 1 of 2

NP (NDs) 1 of 2
NP (NDs) 1 of 2
NP (NDs) 1 of 2
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Hollow symbols indicate censored values.

Within Limit Prediction Limit

Intrawell Non-parametric

il
i1]
i1]

=
=

T~

0.8

0.6 1

mg/L

0.4

0.2

0
4/20/16  9/29/16 3/10/17 8/20/17  1/29/18 7/11/18

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%. Limit is highest
of 8 background values. 75% NDs. Well-constituent pair annual alpha = 0.04242. Individual comparison alpha =

0.02144 (1 of 2). Insufficient data to test for seasonality: data were not deseasonalized.

B GWA-13 background

4 GWA-13 compliance

Limit=1

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Hollow symbols indicate censored values.

Within Limit Prediction Limit

Intrawell Parametric

4.8

3.6

mg/L

2.4
12 ./\D_T_D\./T. ————
0

4/19/16 9/28/16 3/10/17 8/19/17  1/29/18 7/11/18

Background Data Summary (based on square root transformation) (after Aitchison’s Adjustment): Mean=0.6652, Std.
Dev.=0.5631, n=8, 37.5% NDs. Insufficient data to test for seasonality: data were not deseasonalized.
test: Shapiro Wilk @alpha = 0.01, calculated = 0.7755, critical = 0.749. Kappa = 3.074 (c=7, w=9, 1 of 2, event alpha

=0.05132). Report alpha = 0.0008358.

W GWA-2 background

4 GWA-2 compliance

Limit = 5.741

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28

Normality

Sanitas™ v.9.6.12 Software licensed to GEI Consultants, Inc. P.C. UG
Hollow symbols indicate censored values.

Within Limit Prediction Limit

Intrawell Parametric

mg/L

AN

1.8

S—0

0 + 1
4/20/16  9/29/16 3/10/17 8/20/17  1/29/18 7/11/18

B GWA-14 background

4 GWA-14 compliance

Limit = 8.057

Background Data Summary: Mean=2.496, Std. Dev.=1.809, n=8. Insufficient data to test for seasonality: data were

not deseasonalized. Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8473, critical = 0.749.

3.074 (c=7, w=9, 1 of 2, event alpha = 0.05132). Report alpha = 0.0008358.

Kappa =

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Hollow symbols indicate censored values.

Within Limit Prediction Limit

Intrawell Parametric

2.4

1.8

1.2-\./‘3\./‘3/.?\‘3 — T

0.6

mg/L

0
4/19/16  9/28/16 3/10/17 8/19/17  1/29/18 7/11/18

W GWA-3 background

4 GWA-3 compliance

Limit = 2.294

Background Data Summary (after Aitchison’s Adjustment): Mean=0.6388, Std. Dev.=0.5387, n=8, 37.5% NDs.
Insufficient data to test for seasonality: data were not deseasonalized. Normality test: Shapiro Wilk @alpha = 0.01,
calculated = 0.9315, critical = 0.749. Kappa = 3.074 (c=7, w=9, 1 of 2, event alpha = 0.05132). Report alpha =

0.0008358.

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Within Limit Prediction Limit

Intrawell Parametric

W GWC-1 background

2.4

Y Za A
1.2 \ / / d Limit = 2.977
£

4 GWC-1 compliance

mg/L

0.6

0
4/20/16  9/29/16 3/11/17 8/20/17  1/30/18 7/12/18

Background Data Summary: Mean=1.434, Std. Dev.=0.502, n=8. Insufficient data to test for seasonality: data were
not deseasonalized. Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8871, critical = 0.749. Kappa =
3.074 (c=7, w=9, 1 of 2, event alpha = 0.05132). Report alpha = 0.0008358.

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Within Limit Prediction Limit

Intrawell Parametric

! B GWC-11 background
4
56 1 ¥
4 GWC-11 compliance
AN
:g" 4.2 ) | \
Limit = 6.128
2.8
1.4
0

4/20/16  9/29/16 3/11/17 8/20/17  1/30/18 7/12/18

Background Data Summary (based on square root transformation): Mean=2.133, Std. Dev.=0.1116, n=8. Insufficient
data to test for seasonality: data were not deseasonalized. Normality test: Shapiro Wilk @alpha = 0.01, calculated =
0.7586, critical = 0.749. Kappa = 3.074 (c=7, w=9, 1 of 2, event alpha = 0.05132). Report alpha = 0.0008358.

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Within Limit Prediction Limit

Intrawell Parametric

6 W GWC-10 background
4
4.8 A
4 GWC-10 compliance
= 3.6
g
Limit = 5.376
2.4 1
1.2
0

4/21/16 9/30/16 3/11/17 8/21/17 1/30/18 7/12/18

Background Data Summary: Mean=3.129, Std. Dev.=0.7312, n=8. Insufficient data to test for seasonality: data were
not deseasonalized. Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.9393, critical = 0.749. Kappa =
3.074 (c=7, w=9, 1 of 2, event alpha = 0.05132). Report alpha = 0.0008358.

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Hollow symbols indicate censored values.

Within Limit Prediction Limit

Intrawell Non-parametric

1 S—8-8— =)
B GWC-12 background
0.8 A
4 GWC-12 compliance
= 0.6
g
Limit=1
0.4
0.2
0

4/20/16  9/29/16 3/11/17 8/20/17  1/30/18 7/12/18

Non-parametric test used in lieu of parametric prediction limit because censored data exceeded 50%. Limit is highest
of 8 background values. 75% NDs. Well-constituent pair annual alpha = 0.04242. Individual comparison alpha =
0.02144 (1 of 2). Insufficient data to test for seasonality: data were not deseasonalized.

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Hollow symbols indicate censored values.

Within Limit Prediction Limit

Intrawell Parametric

4 B GWC-17 background
3.2
\ 4 GWC-17 compliance
= 2.4
g
Limit = 3.518
1.6
\l
0.8
0

4/20/16  9/29/16 3/10/17 8/20/17  1/29/18 7/11/18

Background Data Summary: Mean=1.538, Std. Dev.=0.6444, n=8. Insufficient data to test for seasonality: data were

not deseasonalized. Normality test: Shapiro Wilk @alpha = 0.01, calculated = 0.8722, critical = 0.749. Kappa =
3.074 (c=7, w=9, 1 of 2, event alpha = 0.05132). Report alpha = 0.0008358.

Constituent: Sulfate Analysis Run 1/28/2019 3:23 PM
Plant Mcintosh  Client: GEI Data: McIntosh No 4 flat 3_28
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Within Limit Prediction Limit
