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EXECUTIVE SUMMARY

In accordance with the United States Environmental Protection Agency (EPA) coal combustion residual
(CCR) rule (40 CFR Part 257, Subpart D) and the State of Alabama’s ADEM Admin. Code Ch. 335-13-
15, this 2019 Annual Groundwater Monitoring and Corrective Action Report has been prepared to
document 2019 semi-annual assessment groundwater monitoring activities at the Plant Barry Gypsum Pond
and to satisfy the requirements of 8 257.90(e) and ADEM Admin. Code r. 335-13-15-.06(1)(f). Semi-
annual assessment monitoring and associated reporting for Plant Barry Gypsum Pond is performed in
accordance with the monitoring requirements § 257.90 through 8§ 257.95 and ADEM Admin. Code r. 335-
13-15-.06(1) through r. 335-13-15-.06(6). The following summarizes results obtained from 2019

groundwater monitoring activities at the Site:

e The CCR unit began the monitoring period in Assessment Monitoring pursuant to § 257.95 and
ADEM Admin. Code r. 335-13-15-.06(6). Statistically significant increases (SSIs) of Appendix Ill
constituents over background were identified in the results of the first detection monitoring event and
Assessment Monitoring was initiated in January 2018.

o Statistically significant levels (SSLs) of Appendix IV parameters have not been identified during the
2019 semiannual monitoring events and in accordance with § 257.95(d) and ADEM Admin. Code r.
335-13-15-.06(6)(d), APC will continue assessment monitoring.

The CCR Unit concluded the monitoring period in Assessment Monitoring. The following next steps will
be taken for the CCR Unit:

e Continue semi-annual assessment monitoring in March or April 2020 and submit first semi-annual
groundwater monitoring report of 2020 to the Department by July 31, 2020.
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ABBREVATIONS

ADEM Alabama Department of Environmental Management
AL Alabama

APC Alabama Power Company

APCEL APC Environmental Laboratory

ASD Alternate Source Demonstration

ASTM American Society for Testing and Materials
BGS below ground surface

CCR Coal Combustion Residual

CFR Code of Federal Regulations

CcoC chain of custody

DO dissolved oxygen

EPA United States Environmental Protection Agency
ft feet

GW groundwater

GWPS Groundwater Protection Standard(s)

LCL Lower Confidence Limit

m meter

mg/L milligram per liter

MSL mean sea level

MW- denotes “Monitoring Well”

NELAP National Environmental Laboratory Accreditation Program
NTU nephelometric turbidity unit

ORP oxidation reduction potential

pCi/L picocuries per liter

PE Professional Engineer

PG Professional Geologist

PL prediction limits

PQL practical quantitation limit

PVC polymerizing vinyl chloride

QA/QC quality assurance/quality control

RL reporting limit

RPD relative percent difference

SM Standard Method(s)

SSI statistically significant increase

SSL statistically significant level

TOC top of casing

TDS total dissolved solids

USGS Unites States Geological Survey

UTLs Upper Tolerance Limits
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1.0 INTRODUCTION

In accordance with the United States Environmental Protection Agency (EPA) coal combustion residual
(CCR) rule (40 CFR Part 257, Subpart D) and the State of Alabama’s ADEM Admin. Code Ch. 335-
13-15, this 2019 Annual Groundwater Monitoring and Corrective Action Report has been prepared to
document 2019 semi-annual assessment groundwater monitoring activities at the Plant Barry Gypsum
Pond and to satisfy the requirements of § 257.90(e) and ADEM Admin. Code r. 335-13-15-.06(1)(f).
Semi-annual assessment monitoring and associated reporting for Plant Barry Gypsum Pond is performed
in accordance with the monitoring requirements § 257.90 through § 257.95 and ADEM Admin. Code r.
335-13-15-.06(1) through r. 335-13-15-.06(6).
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2.0 SITE LOCATION AND DESCRIPTION

Alabama Power Company’s Plant James M. Barry Electric Generating Plant (Plant Barry) is in
northeastern Mobile County, Alabama, approximately 23 miles north of Mobile, AL and 1 mile east of
the city of Bucks, AL. The physical address is 15300 U.S. Highway 43 North, Bucks, Alabama 36512.
Plant Barry lies in Section 36 of Township 1 North, Range 1 West, Sections 31 and 32 of Township 1
North, Range 1 East, Section 1 of Township 1 South, Range 1 West, and Sections 5 and 6 of Township
1 South, Range 1 East. Section/Township/Range data are based on visual inspection of USGS
topographic quadrangle maps and GIS maps (USGS, 1980, 1982a, 1982b, 1983).

The Gypsum Pond is located south-southwest of the main plant and in between Sister’s Creek to the
north, Cold Creek to the south, and the plant’s discharge canal to the east. Figure 1, Site Location Map,
depicts the location of the Plant and Gypsum Pond with respect to the surrounding area. The Gypsum
Pond was constructed between 2007 and 2010 and consists of a 21.3-acre gypsum storage cell and a

10.4-acre sedimentation pond.

2.1 SITE GEOLOGY AND HYDROGEOLOGY

2.1.1 Physical Setting

Plant Barry is located within the Southern Pine Hills and the Alluvial-deltaic Plain districts of the East
Gulf Coastal Plain physiographic section. The Alluvial-deltaic Plain district is comprised of alluvium
and terrace deposits of the Mobile River delta and is characterized by very little topographical relief
(Gillet et al., 2000). The Southern Pine Hills district is a southward sloping plain developed on Miocene
Series clay, sand, and gravel deposits. The Southern Pine Hills district is dissected by surface water
features, and near Plant Barry, displays gentle topographic relief (Davis, 1987). Elevations near the
Gypsum Pond slope from west to east and range from approximately 30 feet above mean seal level
(MSL) to 10 feet MSL, respectively. Figure 2, Site Topographic Map, provides the topography of the

site.

2.1.2 Geology and Hydrogeology

The geology of the site is characterized by sedimentary deposits ranging in age from Tertiary to
Quaternary. Sedimentary alluvial and terrace deposits of the Quaternary Period overlie largely
unconsolidated Tertiary deposits in and adjacent to the flood plains of the Mobile River. At the site,

Holocene age alluvial and low terrace deposits overlie undifferentiated Miocene Series sediments.

2
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Miocene Series sediments were primarily deposited in a regressive marine depositional environment.
The Miocene Series is comprised of fine to very coarse-grained sand with interbedded sandy clays, silts,
and shell fragments (Walter and Kidd, 1979). Siliciclastic sediments of the Miocene Series are often
micaceous and pyritic, and contain wood fragments, shell debris, and heavy minerals (Chandler et al.,
1985). Alluvial, low terrace, and coastal deposits reflect estuarine, deltaic, lagoonal, and shoreface
deposition in lowland areas from late Pleistocene to Holocene time. These deposits consist of fine to
coarse sand, which can be rich in heavy detrital minerals (Hsu, 1960), silt, sandy clay, clay, and shell
fragments (Chandler et al., 1985). Figure 3, Site Geologic Map, illustrates the surface geology at the
site and neighboring areas.

Generalized near-surface stratigraphy of the site, in descending order, consists of (1) lean to flat clay
down to an elevation of 10 feet MSL, (2) a poorly to well sorted sand with lenses of clay down to
elevations between -45 and -50 feet MSL, and (3) a basal clay layer (Unit 3). These units are considered

part of the Pleistocene to Holocene age alluvial, low terrace, and coastal deposits described above.

The uppermost clay interval is described as a gray to brown to reddish-yellow, sandy lean clay that
occasionally grades into an organic rich fat clay near the base of the unit. Some spatial heterogeneity is
observed, as the clay is not present at boring location MW-1 and found to be much thicker at boring
location MW-10. Portions of this clay rich interval are likely inclusive of fill materials placed during

construction of the Gypsum Pond.

Underlying the clay, an interval consisting largely of coarse sediments and includes zones of clayey
sand, well-sorted sand, poorly-sorted sand, and gravelly, sand to gravel. The vertical and horizontal
heterogeneity of these sands are not uncommon as sand beds deposited in stream or creek valleys are
very lenticular and generally, can be traced over only short distances (Davis, 1987). Clay stringers or
clay rich intervals are also encountered but are not prevalent. These clays represent low energy
deposition, whereas sands and gravels represent higher energy environments. Gravel or sandy gravel

intervals may be representative of buried creek beds.

Beneath the sandy layer, a medium to high plasticity, mottled gray to brown fat clay with sand was
encountered in boring MW-8. At some locations (MW-6 and MW-7), the upper surface of this unit has
also been described as a clayey sand or clayey gravel. Borings conducted at the site, largely, did not
penetrate the vertical extent of this clay unit; however, limited data suggests this unit to be 10 feet in

thickness or greater beneath the site. Figure 4, Geologic Cross-Section A-A’, illustrates the geologic
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layering beneath the site. The two major aquifers in northern Mobile County are the Miocene-Pliocene
Aquifer and the Watercourse Aquifer.

The thickness of the Miocene-Pliocene Aquifer, which consists of the Miocene Series undifferentiated
and the Pliocene-age Citronelle Formation, is about 3,400 feet in coastal areas to the south, but it is
much thinner in northern Mobile County. This aquifer consists of beds of sand, gravel and clay, where
groundwater flows through sand and gravel beds that are irregular in thickness and of limited lateral
extent. Clay intervals between the sand units are not laterally extensive enough to prevent downward
movement of ground water, but they do provide semi-confinement in some areas. Correlation of one
sand unit to another is difficult, due to the discontinuous nature of these deposits. In Northern Mobile
County, the principal water-bearing sands in the aquifer are at the base of the Miocene- Pliocene
sequence (Gillett et al., 2000). Although adequate supplies are available shallower, the Miocene-
Pliocene Aquifer will yield one million gallons per day per well in deeper wells. Large capacity wells
screened in this aquifer generally range in depth from 150 to 800 feet BGS with specific capacities that

range from five to 35 gallons per minute per foot of drawdown (Reed and McCain, 1972).

The Watercourse Aquifer is comprised of Quaternary alluvial and low terrace deposits consisting of
interbedded sand, gravel, and clay. Buried sand and gravel channels, which yield large amounts of water,
are surrounded by silty and clayey sediments that do not yield significant amounts of water but allow
infiltration of water to recharge the sand and gravel beds. The present channels of the Mobile River are
directly connected to some individual buried channels (Gillett et al., 2000). Alluvium and low terrace
deposits in the Mobile River basin are a potential source of 0.5 to 1.0 million gallons per day per well.
Wells ranging in depth from approximately 90 to 150 feet yield large capacities where saturated sands
are of sufficient thickness. Specific capacities in these wells range from 6 to 73 gallons per minute per
foot of drawdown (Reed and McCain, 1972).

Porous sands provide large quantities of water from deposits throughout Mobile County. Geologic units
ranging in age from Miocene to Holocene are partially comprised of permeable sands that yield water.
Wells screened in these sands within 150 feet of the land surface typically yield adequate supplies for

domestic use in northern Mobile County (Reed and McCain, 1972).

2.1.3 Uppermost Aquifer

The uppermost aquifer beneath the site corresponds to alluvial, low terrace, and coastal deposit sands,

which are part of the Watercourse Aquifer system. At the site, the Watercourse Aquifer consists of

4
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medium to coarse sands with discrete gravelly, sand and gravel. Clay nodules, lenses, and stringers are
present, but are not prevalent. Depth to the top of the Watercourse Aquifer generally ranges between 15
and 25 feet below ground surface (BGS) and appears to extend down to approximately 65 to 70 feet
BGS, where clays are encountered. Groundwater recharge to the Watercourse Aquifer is largely
accomplished via infiltration of precipitation and subsequent percolation down to the water table.
Regionally, the Watercourse and Miocene-Pliocene Aquifers are considered to be hydraulically
connected due to the discontinuous nature of clay aquitards. However, locally semi-confined to confined
conditions may be present when a sufficient aquitard separates the aquifers or sand units.

2.1.4 Flow Interpretation

Groundwater flow at the site is a subdued replica of the natural topography where gravity is the dominant
force driving flow. Groundwater flows from higher topographic elevations south of the Gypsum Pond
to lower topographic elevations to the north. East of the Gypsum Pond, groundwater flow bends towards
the northeast and the Plant Barry discharge canal. Groundwater flow is accomplished via porous or
Darcian flow mechanics through sands of the Watercourse Aquifer. A potentiometric surface map for
the site is presented in a later section.

2.2 GROUNDWATER MONITORING SYSTEM

Pursuant to § 257.91 and ADEM Admin. Code r. 335-13-15-.06(2), Plant Barry has installed a
groundwater monitoring system to monitor groundwater within the uppermost aquifer. The certified
groundwater monitoring system for the Plant Barry Gypsum Pond is designed to monitor groundwater
passing the waste boundary of the CCR unit within the uppermost aquifer. Wells were located to serve
as upgradient, or downgradient monitoring locations based on groundwater flow direction as determined
by the potentiometric surface elevation contour maps. Monitoring wells were screened in the
Watercourse Aquifer. The Watercourse Aquifer is comprised of Quaternary alluvial and low terrace
deposits consisting of interbedded sand, gravel, and clay (USGS, 1988). The monitoring systems are
designed to monitor water quality as groundwater flows laterally from south to north across the site. All
groundwater monitoring wells were designed and constructed using ‘“Design and Installation of

Groundwater Monitoring Wells in Aquifers”, ASTM Subcommittee D18.21, as a guideline.

2.2.1  Monitoring Wells

The groundwater monitoring network is comprised of 10 monitoring wells and 2 piezometers. The

piezometers are utilized to enhance groundwater potentiometric surfaces and constrain flow direction.

5
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Monitoring well locations and piezometers are presented on Figure 5, Monitoring Well Location Map.
Table 1, Groundwater Monitoring Well Network Details, summarizes the monitoring well
construction details and design purpose for the Plant Barry Gypsum Pond.

2.2.1.1 Upgradient Wells

Data used to establish background water quality or selection of upgradient wells include (1) review of
groundwater elevation data and potentiometric surface contour maps to determine groundwater flow
direction and (2) a screening of Appendix Il1 CCR indicator parameters (chiefly calcium, sulfate, and

boron for Gypsum) for apparently elevated concentrations.

Monitoring well locations BY-GSA-MW-1 through BY-GSA-MW-4 serve as upgradient locations for
the Gypsum Pond. Groundwater generally flows from south to north across the Site. Upgradient wells
are located south of the Gypsum Pond as determined by water level monitoring and potentiometric
surface maps constructed for the Site.

2.2.1.2 Downgradient Wells
Monitoring well locations BY-GSA-MW-5 through BY-GSA-MW-10 are utilized as downgradient

locations for the Gypsum Pond. Downgradient locations are located lateral to and north of the Gypsum

Pond as determined by water level monitoring and potentiometric surface maps constructed for the site.

2.2.1.3 Piezometers

Locations BY-GSA-PZ-11 and BY-GSA-PZ-12 are utilized as water-level only piezometers. These

locations help constrain Site groundwater flow conditions and potentiometric surface contour maps.

2.2.1.4 Monitoring Variance

The groundwater monitoring program at the Site is operating under a Variance granted by the
Department on April 15, 2019, to conform State monitoring requirements under the CCR rule to Federal

requirements. The variance:

1. retains boron as an Appendix Il detection monitoring parameter and excludes it as an Appendix
IV assessment monitoring parameter; and

2. authorizes the use of Federally-published groundwater protection standards (GWPS) of 0.006
milligrams per liter (mg/L) for cobalt; 0.015 mg/L for lead; 0.040 mg/L for lithium; and 0.100
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mg/L for molybdenum in lieu of background where those levels are greater than background

levels.

222 Groundwater Monitoring History

Background samples were collected over the period of February 2016 to June 2017. Semi-annual

groundwater monitoring was initiated at the Gypsum Pond in September 2017.

2.2.2.1 Available Monitoring Data

In accordance with § 257.94(b) and ADEM Admin. Code r. 335-13-15-.06(5)(b), eight (8) independent
samples were collected from each background and downgradient well and analyzed for the constituents
listed in Appendix Il and IV prior to October 17, 2017. Background sampling was performed over the
period of February 2016 to June 2017. Groundwater sampling for the first detection monitoring event

after the background period was performed in September 2017.

Based on results of the 2017 Annual Groundwater and Corrective Action Monitoring Report, Alabama
Power initiated an assessment monitoring program on January 15, 2018. Pursuant to 40 CFR § 257.95(a)
and ADEM Admin. Code r. 335-13-15-.06(6)(a), monitoring wells were sampled for all Appendix IV
parameters in January 2018, within 90 days of initiating the assessment monitoring program. Semi-
annual assessment sampling has continued with sampling events in May and November of 2018 and
May and October of 2019.

Tables summarizing analytical data from all previous groundwater monitoring events are included

within Appendix A, Groundwater Analytical Data.

2.2.2.2 Historical Groundwater Flow

Historical potentiometric data from the site show that groundwater flow generally is a subdued
representation of topography. Groundwater flows from south to north across the site. East of the Gypsum

Pond, groundwater flow bends towards the northeast and the Plant Barry discharge canal.

Groundwater elevations fluctuate in response to rainfall. Seasonal variations of 3 to 4 feet are typical at
the site. These fluctuations are consistent in monitoring wells across the site indicating a uniform
response to rainfall events. Groundwater elevation data indicates that water levels tend to be higher in

the early spring and lower during the fall and winter seasons.
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2.2.3 Groundwater Sampling and Analysis

As required by § 257.90(e) and ADEM Admin. Code r. 335-13-15-.06(1)(f), the following describes
monitoring-related activities performed during the preceding year. The Site entered an Assessment
Monitoring program pursuant to § 257.95(a) and ADEM Admin. Code r. 335-13-15-.06(6)(a) in January
2018. Statistical evaluations of 2018 assessment monitoring data did not identify SSLs of Appendix IV
constituents above the GWPS. Therefore, in accordance with § 257.95(d) and Alabama Admin. Code
r. 335-13-15-.06(6)(d), the Site remained in Assessment Monitoring.

2.2.3.1 Sampling Event Summary

Semi-annual Assessment Monitoring sampling events occurred in May 2019 and October 2019.
Groundwater samples were analyzed for the full list of Appendix 111 and Appendix IV parameters during
each Assessment Monitoring event. Analytical data from the groundwater monitoring events is included
as Appendix B, Laboratory and Field Records, in accordance with the requirements of § 257.90(e)(3)
and ADEM Admin. Code r. 335-13-15-.06(1)()3.

2.2.3.2 Groundwater Sample Collection

Prior to recording water levels and collecting samples each well was opened and allowed to equilibrate
to atmospheric pressure. Within a 24-hour period, depths to groundwater were measured to the nearest
0.01 foot with an electronic water level indicator with depth referenced from the top of the inner PVC
well casing. Groundwater elevations were calculated by subtracting the depth to groundwater from

surveyed top-of-casing (TOC) elevations.

Groundwater samples were collected from monitoring wells using low-flow sampling procedures in
accordance with §257.93(a) and ADEM Admin. Code r. 335-13-15-.06(4)(a). All monitoring wells at
Plant Barry are equipped with a dedicated pump. Monitoring wells were purged and sampled using
low-flow sampling procedures whereby samples are collected when field water quality parameters (pH,
turbidity, conductivity, and dissolved oxygen) were measured to determine stabilization. Groundwater

samples were collected when the following stabilization criteria were met:

. 0.2 standard units for pH

. 5% for specific conductance

. 0.2 Mg/L or 10% for DO > 0.5 mg/l (whichever is greater)

. Turbidity measurements less than 5 NTU

. Temperature and ORP — record only, no stabilization criteria
8
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During purging and sampling a SmarTroll instrument was used to monitor and record field parameters.
Once stabilization was achieved, samples were collected and submitted to the laboratory following
standard chain-of-custody (COC) protocol. Field data recorded in support of groundwater sampling
activities for the monitoring events are included in Appendix B, Laboratory and Field Records.

2.2.3.3 Sample Preservation and Handling

Groundwater samples were collected within the designated size and type of laboratory-supplied

containers required for specific parameters. Sample bottles were pre-preserved by the laboratory.

Where temperature control was required, samples were placed in an ice-packed cooler and cooled to
less than 4°C immediately after collection. Blue ice or other cooling packs were not used for cooling
samples. An ice-packed cooler was on hand when samples were collected.

2.2.3.4  Chain of Custody

A chain-of-custody (COC) record was used to track sample possession from the time of collection to
the time of receipt at the laboratory. All samples were handled under strict COC procedures beginning

in the field. COC records are included with the analytical laboratory reports included in Appendix B.

2.2.3.5 Laboratory Analysis

Laboratory analyses was performed by the APC Environmental Laboratory (APCEL) in Calera,
Alabama or Eurofins TestAmerica of Pensacola, Florida and St. Louis, Missouri. Both APCEL and
TAL are accredited by National Environmental Laboratory Accreditation Program (NELAP) and
maintain a NELAP certification for all parameters analyzed. Table 2, Monitoring Parameters and
Reporting Limits, lists Assessment Monitoring constituents analyzed at the Site. Groundwater data

and chain of custody records for the monitoring events are presented in Appendix B.
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3.0 GROUNDWATER DATA EVALUATION

3.1 GROUNDWATER ELEVATION DATA EVALUATION

During the May 2019 sampling event, depths to water ranged from 8.03 to 29.00 feet below top of casing
and groundwater elevations ranged from 4.41 to 7.02 feet above mean seal level (ft MSL). During the
October 2019 sampling event, depths to water ranged from 9.41 to 30.29 ft BTOC and groundwater
elevations ranged from 3.68 to 5.37 ft MSL. Figure 6, Potentiometric Surface Contour Map (May 28,
2019) and Figure 7, Potentiometric Surface Contour Map (October 2, 2019) depict groundwater
elevations and inferred groundwater flow direction from higher elevation to lower. As shown on Figures
6 and 7 groundwater flows from south to north across the Site consistent with previous events. All available
groundwater elevation data recorded since 2016 have been tabulated and included in Table 3,

Groundwater Elevations Summary.

3.2 GROUNDWATER FLOW VELOCITY CALCULATIONS

Groundwater flow rates at the site were calculated based on hydraulic gradients, hydraulic conductivity,
pump test results, and an estimated effective porosity of the screened horizon. Slug testing results from
piezometers located near the Gypsum Pond provide an average hydraulic conductivity of 4.27 x1073
cm/sec, which is in good agreement with long duration pump testing of the Watercourse Aquifer which
revealed an average hydraulic conductivity of 3.3 x10™3 cm/sec. The hydraulic gradient was calculated
between well pairs shown on Table 4, Horizontal Groundwater Flow Velocity Calculation. The
pumping test derived hydraulic conductivity value of 3.3 x 10 cm/sec or 9.4 ft/day was used because the
larger volume of aquifer allows averaging of small-scale heterogeneities. Whereas slug tests are smaller in
scale and might allow more results to skew an average. An estimated effective porosity of 25% is used in

the flow rate calculations.

Horizontal flow velocity was calculated using the commonly-used derivative of Darcy’s Law:

Where:

10
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— . feet
V = Groundwater flow velocity (@)
K = Average permeability of the aquifer (’;%)

i = Horizontal hydraulic gradient

n,= Effective porosity

Using this equation, horizontal groundwater flow velocity is calculated for various areas of the site and is
tabulated on Table 4. Table 4 presents the horizontal flow velocity calculated using groundwater elevation

data from the sampling events in 2019.

11
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4.0 EVALUATION OF GROUNDWATER QUALITY DATA

41 DATAVALIDATION - QUALITY ASSURANCE/QUALITY CONTROL

During each sampling event, quality assurance/quality control samples (QA/QC) were collected at a rate of
one sample per every group of 10 well samples. Equipment blanks and duplicate samples were also

collected during each sampling event.

Analytical precision is measured through the calculation of the relative percent difference (RPD) of two
data sets generated from a similar source. Here, a comparison of results between samples and field duplicate
samples are used as measure of laboratory precision. Where field duplicates are collected, the RPD)
between the sample and duplicate sample is calculated as:

Concl-Conc2

RPD =
(Concl+Conc2)/2

Where:
RPD = Relative Percent Difference (%)
Concl = Higher concentration of the sample or field duplicate

Conc2 = Lower concentration of the sample or field duplicate

Where the relative percent differences below 20%, the difference is considered acceptable and no further
action is needed. Where an RPD is greater than 20%, further evaluation is required to attempt to determine
the cause of the difference and potentially result in qualified data. Table 5, Relative Percent Difference
Calculations, provides the relative percent differences for sample and sample duplicates during 2019

sampling events. All RPD’s were below 20% for the 2019 sampling events.
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42 STATISTICAL METHODOLOGY AND TESTS

The Sanitas Groundwater statistical software is used to perform the statistical analyses. Sanitas is a decision
support software package that incorporates the statistical tests required of Subtitle C and D facilities by
EPA regulations. The analysis complies with the federal rule for the Disposal of Coal Combustion Residuals
from Electric Utilities (CCR Rule, 2015) as well as with the USEPA Unified Guidance (2009).

4.2.1 Appendix Il Evaluation

Intrawell prediction limits, combined with a 1-of-2 verification strategy, are used for chloride and sulfate
to determine whether there has been a statistically significant increase (SSI) over background groundwater
quality. Interwell prediction limits, combined with a 1-of-2 verification strategy, are used to evaluate boron,
calcium, fluoride, pH, and TDS. Intrawell prediction limits use screened historical data within a given well
to establish limits for parameters at that well. The most recent sample from the same well is compared to
its respective background to identify statistically significant increases (SSIs) over background. Interwell
prediction limits pool upgradient well data to establish a background limit for an individual constituent.
The most recent sample from each downgradient well is compared to the background limit to identify SSis.

Groundwater Stats Consulting demonstrated that these test methods were appropriate in the October 2017
Statistical Analysis Plan, which was updated in the September 2019 data screening evaluation. Time series
plots were used to screen proposed background data for suspected outliers, or extreme values that would
result in limits that are not conservative from a regulatory perspective. Suspected outliers at all wells for
Appendix Il parameters are formally tested using Tukey’s box plot method and, when identified, flagged

in the computer database.

The following adjustments were made:

o No statistical analyses are required on wells and analytes containing 100% non-detects (EPA
Unified Guidance, 2009, Chapter 6).

o \When data contain <15% nondetects in the background, simple substitution of one-half the
reporting limit is utilized in the statistical analysis. The reporting limit utilized for non-detects is
the practical quantitation limit (PQL) as reported by the laboratory.

¢ \When data contain between 15-50% non-detects the Kaplan-Meier non-detect adjustment is applied
to the background data

o Non-parametric prediction limits are used on data containing greater than 50% non-detects.
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4.2.2 Appendix IV Evaluation

When in Assessment Monitoring, Appendix IV constituents are sampled semi-annually, and concentrations
are compared to GWPS. Following the Unified Guidance, spatial variation for Appendix Il parameters is
tested using the ANOVA — this test is not prescribed for Appendix IV constituents. Unlike the statistical
evaluation of Appendix Il constituents (where single-sample results are compared to the statistical limit),
Appendix IV analysis uses the pooled results from each downgradient well to develop a well-specific
Confidence Interval that is compared to the statistical limit. The statistical limit is either the Interwell
Tolerance limit (i.e. background) calculated using the pool of all available upgradient well data (see Chapter
7 of the Unified Guidance), or an applicable groundwater protection standard such as the MCL. Appendix
IV background data are screened for outliers and extreme trending patterns that would lead to artificially
elevated statistical limits.

Parametric tolerance limits (i.e. UTLs) were calculated using pooled upgradient well data for Appendix IV
parameters with a target of 95% confidence and 95% coverage. The confidence and coverage levels for
nonparametric tolerance limits are dependent upon the number of background samples. The UTLs were
then used as the GWPS.

As described in 40 CFR § 257.95(h)(1)-(3) and the ADEM Variance the GWPS is:

(1) The maximum contaminant level (MCL) established under 40 CFR §141.62 and 141.66.
(2) Where an MCL has not been established:
(i) Cobalt 0.006 mg/L;
(ii) Lead 0.015 mg/L;
(iii) Lithium 0.040 mg/L; and
(iv) Molybdenum 0.100 mg/L.
(3) Background levels for constituents where the background level is higher than the MCL or rule-
specified GWPS.

In Assessment Monitoring, when the Lower Confidence Limit (LCL), or the entire interval, exceeds the
GWPS as discussed in the USEPA Unified Guidance (2009), the result is recorded as an SSL.

GWPS for Appendix IV constituents will be updated every two years beginning with the most recent event
(Fall 2019). The next update to GWPS will occur no earlier than the Fall of 2021. Data from upgradient

wells collected in between updates may still be used to support ASDs if merited.
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43 STATISTICAL EXCEEDANCES

Analytical data from the 2019 semi-annual monitoring events in May and October were statistically
analyzed in accordance with the PE-certified Statistical Analysis Plan (October 2017) and updated in
September 2019 data screening evaluation performed by Groundwater Stats Consulting. Appendix Ill
statistical analysis was performed to determine if constituents have returned to background levels.
Appendix IV assessment monitoring parameters were evaluated to determine if concentrations statistically
exceeded the established groundwater protection standard.

4.3.1 Appendix Il Constituents

A review of the Sanitas results presented in Appendix C, Statistical Analysis identified the following

Appendix 111 SSls during the first semi-annual monitoring event:

e BY-GSA-MW-1: Chloride, Sulfate
BY-GSA-MW-6: Boron, Calcium, pH, TDS
BY-GSA-MW-7: Sulfate

BY-GSA-MW-9: Chloride, Sulfate, pH, TDS
BY-GSA-MW-10: pH

BY-GSA-MW-1, listed above, is an upgradient well location. The SSls for chloride and sulfate in BY-
GSA-MW-1 are representative of variable groundwater quality upgradient of the Site and not reflective of
Site impacts to groundwater. This is supported by potentiometric surface contour maps presented in Figures

6 and 7 as well low concentrations of Appendix IV constituents.
During the second semi-annual monitoring event the following SSls over background were identified:

e BY-GSA-MW-5: pH

o BY-GSA-MW-6: Calcium, pH
e BY-GSA-MW-7: pH

e BY-GSA-MW-9: pH

e BY-GSA-MW-10: Sulfate

Since the site is performing assessment monitoring, no further action is required regarding these SSls.
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4.3.2 Appendix IV Constituents

Table 6, Summary of Background Levels and Groundwater Protection Standards summarizes the
background limit established at each monitoring well and the GWPS. A summary table of the statistical

limits accompanies the prediction limits in Appendix C.

A review of the Sanitas results presented in Appendix C did not identify any Appendix IV SSLs above the

GWPS during the first and second semi-annual monitoring events.

Table 7, First Semi-Annual Monitoring Event Analytical Summary, and Table 8, Second Semi-
Annual Monitoring Event Analytical Summary, provides a summary of all constituent concentrations

for the 2019 semi-annual sampling events. Statistical reporting output is included as Appendix C.
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5.0 MONITORING PROGRAM STATUS

In accordance with § 257.94(e) and ADEM Admin. Code r. 335-13-15-.06(5)(e), APC implemented
assessment monitoring in January 2018. SSlIs of Appendix Il were identified at the Plant Barry Gypsum
Pond during sampling events conducted in 2018 and 2019 and the site remained in assessment monitoring.
Since no SSLs of Appendix IV constituents were observed over the GWPS, in accordance with § 257.95(d)
and ADEM Admin. Code r. 335-13-15-.06(6)(d), APC will continue assessment monitoring and will not
implement assessment of corrective measures under § 257.96 and ADEM Admin. Code r. 335-13-15-.06(7).
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6.0 SUMMARY AND CONCLUSIONS

Based on results reported in the 2017 Annual Groundwater and Corrective Action Monitoring Report, APC
initiated an assessment monitoring program on January 15, 2018. Groundwater samples were subsequently
collected from the certified well network and analyzed for Appendix Il and IV parameters.

The certified compliance monitoring well network was resampled on a semi-annual basis in 2019. The
groundwater samples were analyzed for all Appendix 111 & IV parameters. Statistical evaluations of the
May and October 2019 assessment monitoring data identified no SSLs of Appendix IV constituents above
the GWPS. Therefore, in accordance with § 257.95(d) and Alabama Admin. Code r. 335-13-15-.06(6)(d),

APC will continue assessment monitoring.

The first semi-annual assessment monitoring event is planned for first quarter of 2020 and a groundwater
monitoring report summarizing this event will be submitted by July 31, 2020. Additionally, during this
monitoring period piezometer BY-GSA-PZ-11 will be converted to a downgradient monitoring well. This

change will be submitted to the Department in an updated groundwater monitoring plan by April 15, 2020.
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Table 1.

Groundwater Monitoring Well Network Details

Top of Casing

Well Depth (ft.)

Top of Screen

Bottom of Screen

Well Name Purpose Installation Date Northing Easting Ground Elevation Elevation Below Top of Elevation Elevation Screen Length
Casing (feet MSL) (feet MSL)
BY-GSA-MW-1 Upgradient 10/7/2015 362040.419 1808280.793 17.49 20.66 43.83 -15.94 -5.94 10
BY-GSA-MW-2 Upgradient 10/7/2015 361970.572 1807662.482 17.00 19.95 47.58 -20.18 -10.18 10
BY-GSA-MW-3 Upgradient 10/7/2015 361628.894 1807368.366 20.15 23.24 48.53 -17.98 -7.98 10
BY-GSA-MW-4 Upgradient 10/13/2015 361930.406 1806925.713 26.16 29.12 64.06 -27.50 -17.50 10
BY-GSA-MW-5 Downgradient 10/8/2015 362556.147 1807430.006 31.21 34.31 69.12 -27.51 -17.51 10
BY-GSA-MW-6 Downgradient 10/8/2015 363069.127 1807359.035 18.60 21.68 37.88 -8.88 1.12 10
BY-GSA-MW-7 Downgradient 10/8/2015 363103.505 1807778.082 17.46 20.59 45.53 -17.67 -7.67 10
BY-GSA-MW-8 Downgradient 10/8/2015 362919.540 1808314.524 3151 34.36 68.84 -26.93 -16.93 10
BY-GSA-MW-9 Downgradient 10/8/2015 362798.723 1808598.555 10.44 13.32 46.14 -25.30 -15.30 10
BY-GSA-MW-10 Downgradient 10/8/2015 362443.556 1808600.090 14.65 17.61 44.69 -19.64 -9.64 10
BY-GSA-PZ-11* Piezometer 10/8/2015 363464.097 1807619.818 23.56 25.92 57.92 -23.96 -13.96 10
BY-GSA-PZ-12* Piezometer 10/8/2015 363285.151 1808280.669 14.14 17.43 43.48 -18.94 -8.94 10

Notes:

1. Northing and easting are in feet relative to the State Plane Alabama West North America Datum of 1983.

2. Elevations are in feet relative to the North American vertical Datum of 1988.
3. *Piezometers are utilized for water level readings only.

4. Top of screen and bottom of screen depths are calculated relative Top of Casing elevation and less the well sump length of 0.4°.

5. MSL - Mean Sea Level




Table 2.

Monitoring Parameters and Reporting Limits

Parameter

Analytical Method

Reporting Limit (mg/L)

Appendix 111 Parameters

Boron EPA 200.7/200.8 0.05
Calcium EPA 200.7/200.8 0.25
Chloride EPA 300.0 2
Fluoride EPA 300.0 0.1
pH None None
Sulfate EPA 300.0 5
Total Dissolved Solids (TDS) SM 2540C 5
Appendix IV Parameters
Antimony EPA 200.7/200.8 0.0025
Arsenic EPA 200.7/200.8 0.00125
Barium EPA 200.7/200.8 0.0025
Beryllium EPA 200.7/200.8 0.0025
Cadmium EPA 200.7/200.8 0.0025
Chromium EPA 200.7/200.8 0.0025
Cobalt EPA 200.7/200.8 0.0025
Fluoride EPA 300.0 0.1
Lead EPA 200.7/200.8 0.00125
Lithium EPA 200.7/200.8 0.0025
Mercury EPA 7470A 0.0002
Molybdenum EPA 200.7/200.8 0.015
Selenium EPA 200.7/200.8 0.00125
Thallium EPA 200.7/200.8 0.0005
Radium 226 & 228 combined EPA 9315/9320 1 pCi/L

Notes:
1. mg/L - Milligrams per liter

2. pCi/L - Picocuries per liter




Table 3.
Groundwater Elevations Summary

Top of Casing

Groundwater Elevation

Well Name Elevation (ft. MSL)
2/22/2016 | 4/18/2016 6/7/2016 8/29/2016 | 10/17/2016 | 1/30/2017 | 3/20/2017 5/1/2017 6/5/2017 9/12/2017 | 11/15/2017 | 1/21/2018 | 4/30/2018 | 8/27/2018 | 11/26/2018 | 5/28/2019 | 10/2/2019
BY-GSA-MW-1 20.66 7.73 7.92 5.81 5.13 4.59 6.94 5.42 5.51 6.64 5.45 5.43 4.75 6.83 5.22 5.84 6.60 4.78
BY-GSA-MW-2 19.95 7.55 7.77 5.75 5.04 4.50 6.82 5.30 5.48 6.45 5.30 5.28 4.68 6.66 5.06 5.73 6.32 471
BY-GSA-MW-3 23.24 8.19 8.45 6.52 5.78 5.19 7.55 6.04 6.16 7.39 6.16 6.08 5.46 7.19 5.76 6.40 7.02 5.37
BY-GSA-MW-4 29.12 7.83 8.13 6.21 5.47 4.93 7.25 571 5.98 6.87 5.74 5.69 5.18 6.99 5.47 6.13 6.57 5.16
BY-GSA-MW-5 34.31 7.08 7.41 5.28 4.61 4.09 6.52 4.78 5.17 5.77 8.59 4.67 4.18 6.42 461 5.30 5.62 4.35
BY-GSA-MW-6 21.68 6.49 6.96 4.63 4.02 3.47 6.14 4.08 4.73 5.06 3.87 3.93 3.56 6.02 4.07 4.72 4.74 3.85
BY-GSA-MW-7 20.59 6.57 6.97 4.63 4.02 3.47 6.16 4.10 4.64 5.08 3.80 3.92 3.47 6.00 3.99 4.77 4.84 3.84
BY-GSA-MW-8 34.36 6.97 7.21 4.98 4.26 3.79 6.36 4,52 4.90 5.48 4.22 4.36 3.82 6.28 4.34 5.15 5.36 4.07
BY-GSA-MW-9 13.32 6.68 7.02 4.81 4.14 3.65 6.23 4.37 4.75 5.48 4.17 4.25 3.72 6.10 4.26 5.07 5.29 3.91
BY-GSA-MW-10 17.61 7.08 7.40 5.22 4.55 4.05 6.57 4.82 5.04 5.96 4.69 4.76 4.15 6.41 4.69 5.41 5.85 4.31
BY-GSA-PZ-11* 25.92 6.20 6.71 4.30 3.63 3.00 5.95 3.71 4.42 4.74 NM 3.46 3.15 5.96 3.79 4.46 4.41 3.68
BY-GSA-PZ-12* 17.43 6.68 7.08 474 4.05 3.51 6.29 4.19 471 5.20 3.82 3.97 3.52 6.18 4.12 4.97 4.98 3.87

Notes:

1. ft. MSL - feet mean sea level

2. -- Not Measured




Horizontal Groundwater Flow Velocity Calculation

Table 4.

SA01 2019
. . . Calculated Calculated
Source MW-2 MW-7 Distance 'é{i:f:s:f Cgri/gl:x:/llct I;Zfizg::}[/e Groundwater | Groundwater
y Y Flow Velocity | Flow Velocity
5/28/2019 h: (ft) h: (ft) Al (ft) Ah/Al (ft/ft) K (ft/d) n (ft/d) (ft/yr)
Pump Testing 6.32 4.84 1138.82 0.00130 9.40 0.25 0.049 17.8
SA02 2019
. . . Calculated Calculated
Source MW-2 MW-7 Distance 'éyri;e:::f C'::g:g;:/'ft IEDEfregz:;/e Groundwater | Groundwater
y Y Flow Velocity | Flow Velocity
10/2/2019 h: (ft) h: (ft) Al (ft) Ah/Al (ft/ft) K (ft/d) n (ft/d) (ftlyr)
Pump Testing 4,71 3.84 1138.82 0.00076 9.40 0.25 0.029 10.5

Notes:

ft=feet

ft/d = feet/day

ft/ft = feet per foot
ft/yr = feet per year




Table 5.

Relative Percent Difference Calculations

2019 1st Semi-Annual Monitoring Event

Monitoring Point Identification

Relative Percent

Parameter units Difference (RPD %)
BY-GSA-MW-7 BY-GSA-MW-7 DUP
Barium mg/L 0.0524 0.0493 6.1
Calcium mg/L 0.973 0.972 0.1
Chloride mg/L 4.63 4.59 0.9
Sulfate mg/L 4.86 4,74 2.5
TDS mg/L 33.3 32.7 1.8
2019 2nd Semi-Annual Monitoring Event
Monitoring Point Identification
Parameter Units Relative Percent
Difference (RPD %)
BY-GSA-MW-7 BY-GSA-MW-7 DUP
Barium mg/L 0.0492 0.0509 3.4
Calcium mg/L 0.929 0.925 0.4
Chloride mg/L 5.02 4.97 1.0
Sulfate mg/L 4.60 4.63 0.7
TDS mg/L 30.7 29.3 4.7




Table 6.
Summary of Background Levels and Groundwater Protection Standards

Analyte Units Background Federal GWPS State GWPS
Antimony mg/L 0.003 0.006 0.006
Arsenic mg/L 0.005 0.01 0.01
Barium mg/L 0.172; 0.183 2 2
Beryllium mg/L 0.003 0.004 0.004
Cadmium mg/L 0.001 0.005 0.005
Chromium mg/L 0.01 0.1 0.1
Cobalt mg/L 0.0157 0.006 0.0157
Combined Radium-226/228 pCi/L 3 5 5
Fluoride mg/L 0.1 4 4
Lead mg/L 0.005 0.015 0.015
Lithium mg/L 0.02 0.04 0.04
Mercury mg/L 0.0005 0.002 0.002
Molybdenum mg/L 0.01 0.1 0.1
Selenium mg/L 0.01 0.05 0.05
Thallium mg/L 0.001 0.002 0.002

Notes:

1. mg/L - Milligrams per liter

2. pCi/L - Picocuries per liter

3. The background limits were used when determining the groundwater protection standard (GWPS)

under 40 CFR §257.95(h) and ADEM Rule 335-13-15-.06(h)()

4. Where two numbers are present, they denote the different background levels for each of the two semiannual

monitoring events in the order that they were determined.




Table 7.
First Semi-Annual Monitoring Event Analytical Summary

APPENDIX 111
WELL SAMPLE Boron Calcium Chloride Fluoride pH Sulfate TDS
DATE
GWPS N/R N/R N/R 4 N/R N/R N/R
UNITS mg/L mg/L mg/L mg/L SuU mg/L mg/L
BY-GSA-MW-1 5/29/2019 0.188 1.85 5.48 0.0502(J) 4.65 23.3 58
BY-GSA-MW-2 5/29/2019 Non-Detect 1.59 2.93 Non-Detect 4.58 5.94 40
BY-GSA-MW-3 5/29/2019 Non-Detect 1.74 3.58 Non-Detect 4.8 7.81 37.3
BY-GSA-MW-4 5/28/2019 Non-Detect 1.6 3.6 Non-Detect 4.73 7.1 31.3
BY-GSA-MW-5 5/28/2019 Non-Detect 1.25 3.69 Non-Detect 4.8 6.5 26
BY-GSA-MW-6 5/28/2019 0.556 10 6.26 0.0591(J) 5.21 32.7 77.3
BY-GSA-MW-7 5/28/2019 Non-Detect 0.973 4.63 Non-Detect 4..83 4.86 33.3
BY-GSA-MW-8 5/28/2019 Non-Detect 0.789 4.43 Non-Detect 4.92 4.46 28.7
BY-GSA-MW-9 5/29/2019 0.141 1.8 8.56 Non-Detect 4.45 12.3 60
BY-GSA-MW-10 5/29/2019 0.0669(J) 1.07 4.34 Non-Detect 4.54 11.1 43.3

Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical Quantitation Limit (PQL).

Values are displayed as less than the PQL with a J.

2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.

3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.

4. TDS - Total Dissolved Solids

5. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically at the conclusion

of all the background sampling events, as required by EPA's CCR rule.




Table 7.

First Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV
WELL S'glxl\_?léE Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt
GWPS 0.006 0.01 2 0.004 0.005 0.1 0.0157
UNITS mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BY-GSA-MW-1 5/29/2019 Non-Detect Non-Detect 0.166 Non-Detect Non-Detect Non-Detect 0.0109
BY-GSA-MW-2 5/29/2019 Non-Detect Non-Detect 0.172 Non-Detect Non-Detect Non-Detect 0.00248(J)
BY-GSA-MW-3 5/29/2019 Non-Detect Non-Detect 0.0831 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-4 5/28/2019 Non-Detect Non-Detect 0.102 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-5 5/28/2019 Non-Detect Non-Detect 0.0684 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-6 5/28/2019 Non-Detect Non-Detect 0.17 Non-Detect Non-Detect 0.00223(J) 0.00301(J)
BY-GSA-MW-7 5/28/2019 Non-Detect Non-Detect 0.0524 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-8 5/28/2019 Non-Detect Non-Detect 0.0412 Non-Detect Non-Detect 0.00209(J) Non-Detect
BY-GSA-MW-9 5/29/2019 Non-Detect Non-Detect 0.155 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-10 5/29/2019 Non-Detect Non-Detect 0.125 Non-Detect Non-Detect Non-Detect 0.00261(J)

Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical Quantitation Limit (PQL).
Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.

3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),

data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. TDS - Total Dissolved Solids

5. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically at the conclusion

of all the background sampling events, as required by EPA's CCR rule.




Table 7.
First Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV
SampLE | Combined . " . .
WELL DATE Radium 226 +| Fluoride Lead Lithium Mercury Molybdenum | Selenium Thallium
228

GWPS 5 4 0.015 0.04 0.002 0.1 0.05 0.002

UNITS pCi/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BY-GSA-MW-1 5/29/2019 1.57 0.0502(J) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-2 5/29/2019 0.579(V) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-3 5/29/2019 0.275(V) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-4 5/28/2019 0.474(V) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-5 5/28/2019 0.391(V) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-6 5/28/2019 2.08 0.0591(J) Non-Detect Non-Detect Non-Detect Non-Detect 0.0089(J) Non-Detect
BY-GSA-MW-7 5/28/2019 -0.428 U Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-8 5/28/2019 0.311(V) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-9 5/29/2019 2.2 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-10 5/29/2019 0.548(V) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect

Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical Quantitation Limit (PQL).

Values are displayed as less than the PQL with a J.

2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.

3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.

4. TDS - Total Dissolved Solids

5. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically at the conclusion

of all the background sampling events, as required by EPA's CCR rule.




Table 8.

Second Semi-Annual Monitoring Event Analytical Summary

APPENDIX 111
WELL SAMPLE Boron Calcium Chloride Fluoride pH Sulfate TDS
DATE

GWPS N/R N/R N/R 4 N/R N/R N/R
UNITS mg/L mg/L mg/L mg/L SuU mg/L mg/L

BY-GSA-MW-1 10/2/2019 0.097(J) 1.55 3.65 Non-Detect 4.57 17.5 46
BY-GSA-MW-2 10/2/2019 Non-Detect 1.7 2.75 Non-Detect 4.43 6.04 41.3
BY-GSA-MW-3 10/2/2019 Non-Detect 1.86 3.64 Non-Detect 4.52 7.62 36.7

BY-GSA-MW-4 10/2/2019 Non-Detect 1.7 3.5 Non-Detect 4.67 6.88 36
BY-GSA-MW-5 10/2/2019 Non-Detect 1.33 3.49 Non-Detect 4.44 6.55 34.7
BY-GSA-MW-6 10/2/2019 0.186 4.94 4.13 Non-Detect 54 15.9 50.7
BY-GSA-MW-7 10/2/2019 Non-Detect 0.929 5.02 Non-Detect 5.04 4.6 30.7
BY-GSA-MW-8 10/2/2019 Non-Detect 0.882 4.32 Non-Detect 4.86 4.96 37.3
BY-GSA-MW-9 10/2/2019 0.116 1.85 8.48 Non-Detect 4.49 11.6 46.7

BY-GSA-MW-10 10/2/2019 0.0671(J) 1.32 4.34 Non-Detect 4.6 13.2 36

Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical Quantitation Limit (PQL).
Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.

3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),

data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. TDS - Total Dissolved Solids

5. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically at the conclusion

of all the background sampling events, as required by EPA's CCR rule.




Table 8.

Second Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV
WELL S'glxl\_?léE Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt
GWPS 0.006 0.01 2 0.004 0.005 0.1 0.0157
UNITS mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BY-GSA-MW-1 10/2/2019 Non-Detect Non-Detect 0.129 Non-Detect Non-Detect Non-Detect 0.0129
BY-GSA-MW-2 10/2/2019 Non-Detect Non-Detect 0.183 Non-Detect Non-Detect Non-Detect 0.00244(J)
BY-GSA-MW-3 10/2/2019 Non-Detect Non-Detect 0.089 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-4 10/2/2019 Non-Detect Non-Detect 0.111 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-5 10/2/2019 Non-Detect Non-Detect 0.0728 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-6 10/2/2019 Non-Detect Non-Detect 0.0985 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-7 10/2/2019 Non-Detect Non-Detect 0.0492 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-8 10/2/2019 Non-Detect Non-Detect 0.0453 Non-Detect Non-Detect 0.00223(J) Non-Detect
BY-GSA-MW-9 10/2/2019 Non-Detect Non-Detect 0.16 Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-10 10/2/2019 Non-Detect Non-Detect 0.136 Non-Detect Non-Detect Non-Detect 0.00262(J)

Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical Quantitation Limit (PQL).
Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.

3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),

data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. TDS - Total Dissolved Solids

5. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically at the conclusion

of all the background sampling events, as required by EPA's CCR rule.




Table 8.
Second Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV
SampLE |_Combined . " . .
WELL DATE Radium 226 +| Fluoride Lead Lithium Mercury Molybdenum | Selenium Thallium
228

GWPS 5 4 0.015 0.04 0.002 0.1 0.05 0.002

UNITS pCi/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
BY-GSA-MW-1 10/2/2019 0.905 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-2 10/2/2019 1.33 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-3 10/2/2019 0.458(V) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-4 10/2/2019 0.624(V) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-5 10/2/2019 0.954 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-6 10/2/2019 0.836 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect 0.00472(J) Non-Detect
BY-GSA-MW-7 10/2/2019 0.430U Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-8 10/2/2019 0.969 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-9 10/2/2019 2 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-10 10/2/2019 2.19 Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect

Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical Quantitation Limit (PQL).
Values are displayed as less than the PQL with a J.

2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.

3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),

data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. TDS - Total Dissolved Solids

5. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically at the conclusion

of all the background sampling events, as required by EPA's CCR rule.




Appendix A



Monitoring Network Status Summary

Summary of Sampling Events
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BY-GSA-MW-1 Upgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKG05 | BKG06 RO6 BKGO07 | BKGO8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-2 Upgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKGO5 | BKG06 RO6 BKGO07 | BKGOS8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-3 Upgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKG05 | BKG06 RO6 BKGO07 | BKGO8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-4 Upgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKGO5 | BKG06 RO6 BKGO07 | BKGOS8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-5 Downgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKG05 | BKG06 RO6 BKGO07 | BKGO8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-6 Downgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKGO5 | BKG06 RO6 BKGO07 | BKGOS8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-7 Downgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKG05 | BKG06 RO6 BKGO07 | BKGO8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-8 Downgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKGO5 | BKG06 RO6 BKGO07 | BKGOS8 | DETO1 SO01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-9 Downgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKG05 | BKG06 RO6 BKGO07 | BKGO8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-MW-10 Downgradient BKGO1 | BKG02 | BKG03 | BKG04 | BKGO5 | BKG06 RO6 BKGO07 | BKGOS8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-PZ-11* Piezometer BKGO1 | BKG02 | BKG03 | BKG04 | BKG05 | BKG06 RO6 BKGO07 | BKGO8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04
BY-GSA-PZ-12%* Piezometer BKGO1 | BKG02 | BKG03 | BKG04 | BKGO5 | BKG06 RO6 BKGO07 | BKGOS8 | DETO1 S01 ASMO1 | ASM02 | ASMO03 | ASM04




Abbreviations:

1. mg/L - Milligrams per liter

2. pCi/L - Picocuries per liter

3. N/A indicates the constituent was not analyzed during the sampling event.

4. ) value indicates the result is greater that or equal to the Method Detection Limit
(MDL) and less that the Practical Quantitation Limit (PQL).

Values are displayed as less than the PQL with a J.

5. Non-Detect indicates the result was not detected above the MDL and is considered a
non-detect.

6. GWPS is the Groundwater Protection Standard.

7. Radium data is a combination of radium isotopes 226 and 228. When results are
reported below the MDC (Minimum Detectable Concentration),

data is displayed with an accompanying U. The MDC varies depending upon the
sample amount and elapsed time of the measurement.

8. Annual sampling for Appendix IV constituents only was

completed following initiation of assessment monitoring. Appendix llI

constituents were not required during this monitoring event.



Analytical Data Summary
Plant Barry Gypsum Pond
Alabama Power Company

APPENDIX III

APPENDIX IV

WELL SAMPLE DATE Boron Calcium Chloride Fluoride pH Sulfate ™S Antimony Arsenic Barium Cadmium Chromium Cobalt | dﬁ"':l";’;':f g Fworide Lead Lithium Mercury Molybdenum Selenium Thallium
GWPS NR NR NR 4 NR NR NR 0.006 0.01 2 0.004 0.005 0.1 0.0157 5 4 0.015 0.04 0.002 [X] 0.05 0.002
UNITS mg/L mg/L. mg/L, mg/L su mg/L mg/L, mg/L mg/L mg/L mg/L, mg/L mg/L mg/L pCiL mg/L mg/L mg/L mg/L, mg/L mg/L mg/L
BY-GSA-MW-1 212372016 0.021201) 128 359 0.030) 462 859 267 Non-Detect Non-Detect 0117 Non-Detect Non-Detect Non-Detect 0.0035(1) 28971 0.030) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-1 471912016 Non-Detect 19 289 0.0230) 474 8.27 Non-Detect Non-Detect Non-Detect 0.099 Non-Detect Non-Detect Non-Detect 0.0038()) 3 0.0230) Non-Detect Non-Detect ‘Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-1 6/612016 Non-Detect 119 312 0.062() 4.65 866 32 Non-Detect Non-Detect 0.107 0.0006120) Non-Detect Non-Detect 0.004270) 0841 0.062(0) Non-Detect Non-Detect ‘Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-1 8302016 Non-Detect [N} 391 0.0530) 464 974 33 Non-Detect Non-Detect 0.106 Non-Detect Non-Detect Non-Detect 0.003480) 174 0.0530) Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect Non-Detect
BY-GSA-MW-1 10/1812016 Non-D: 104 39 0.04207) 474 102 273 Non-Detect Non-Det 0.102 Non-Detect Non-Detect Non-Detect 0.003380) 147 0.042(1) Non-Dete Non-Detect Non-De Non-Detect Non-Detect
BY-GSA-MW-1 1312017 Non-Detect 19 na nla 454 na 2 0.0009250) Non-Detect 0.0944 Non-Detect ‘Non-Detect Non-Detect 0.00308() 0.952 nla Non-Detect Non-Detect Non-Detect ‘Non-Detect Non-Detect Non-Detect
BY-GSA-MW-1 3202017 nia a 35 Non-Detect 467 83 wa nia nia a wa nia nia a wa Non-Detect nia a wa n/a nia na
BY-GSA-MW-1 522017 Non-Detect 105 35 0.040) 479 66 313 Non-Detect Non-Detect 0.0868 0.00069() ‘Non-Detect Non-Detect 0.003140) 0.768 0.0407) Non-Detect Non-Detect Non-Detect Non-Dete