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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 257) and the Alabama Department of Environmental Management
(ADEM) Admin. Code Ch. 335-13-15, this 2020 Semi-Annual Groundwater Monitoring and Corrective
Action Report has been prepared to document groundwater monitoring activities and results from the
August 2020 semi-annual monitoring event at the Plant Gadsden Ash Pond and satisfies the requirements
of § 257.90(e) and ADEM Admin. Code r. 335-13-15-.06(1)(f). This report also satisfies state semi-annual
reporting requirements under ADEM Admin. Code r. 335-13-15-.06(5)(g). Semi-annual monitoring and
associated reporting for the Ash Pond is performed in accordance with the monitoring requirements found
in 40 CFR § 257.90 through § 257.95 and ADEM Admin. Code r. 335-13-15-.06(1) through r. 335-13-15-
.06(6).

The CCR unit began the monitoring period in Assessment Monitoring pursuant to 40 CFR § 257.95 and
ADEM Admin. Code r. 335-13-15-.06(6). Statistically significant increases (SSI) of Appendix Il
constituents over background were identified in the results of the first detection monitoring event (April 17,
2019) and assessment monitoring was initiated on July 16, 2019. Statistically significant levels (SSL) of
Appendix 1V parameters above groundwater protection standards (GWPS) were identified while in
assessment monitoring. Consequently, an assessment of corrective measures (ACM) was initiated on April
11, 2020 and completed on July 10, 2020 according to the requirements of § 257.96, ADEM Admin. Code
r. 335-13-15-.06(7), and ADEM Administrative Order No. 19-104-GW. The ACM was subsequently
submitted to ADEM and posted to the CCR compliance web site.

The following summarize 2020 groundwater monitoring activities the Plant Gadsden Ash Pond:

e  Submitted the revised Groundwater Monitoring Plan on April 15, 2020, responded to ADEM
comments, and resubmitted the Groundwater Monitoring Plan on August 24, 2020.

e  Pursuant to Part C of Administrative Order 19-104-GW, a Groundwater Investigation Report for
the Plant Gadsden Ash Pond was submitted to ADEM on May 22, 2020. This report recommended
a second phase of groundwater investigation to complete delineation of groundwater impacts.

e  Completed and submitted the ACM report to ADEM on July 10, 2020 and posted to the CCR
compliance web site.

e  Submitted the Annual Groundwater Monitoring and Corrective Action Report on July 31, 2020
documenting semi-annual sampling events conducted in August 2019 and April 2020.
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Conducted semi-annual monitoring activities between August 24, 2020 and August 26, 2020 that

included the Phase | delineation wells.

e  SSLs of Appendix IV parameters (arsenic and lithium) were identified above GWPS during the
first semi-annual monitoring period.

e  Pursuant to Part F of the Administrative Order, submitted the first Semi-Annual Progress Report
for Plant Gadsden on November 18, 2020 that included the Phase Il Groundwater Delineation Plan
Scope of Work.

e Conducted geochemical analysis of soil samples collected from the Site for the purposes of (1)
gaining insight into whether the natural soils near the Site could be releasing constituents of
interest (COI) i.e., arsenic and lithium, to groundwater and (2) evaluating monitored natural
attenuation (MNA\) as one potential groundwater remediation technology for the Site as described
in the ACM Report submitted on July 10, 2020. Laboratory work was conducted to help identify
probable attenuating mechanisms and gain a sense of permanence for the mechanisms.

e  Submitted the Semi-Annual Remedy Selection and Design Progress Report to The Department in
December 2020.

e  Pursuant to 40 CFR 257.90(e)(6), a table titled Monitoring Period Summary has been prepared to

describe the status of groundwater monitoring and corrective action during the monitoring period

for this report.

The CCR unit concluded the monitoring period in assessment monitoring, and APC is evaluating the
potential groundwater remedies identified in the ACM report submitted to ADEM in July 2020. The

following monitoring-related activities are planned for the CCR unit:

e  Complete the geochemical analysis of soil samples laboratory work:

0 Analysis of precipitate samples by X-ray diffraction (XRD) to determine which attenuating

mineral phases are present.

0 Scanning electron microscopy (SEM) to directly observe attenuating mineral phases by their
distinctive morphology (shape) and to determine attenuating mechanisms by spectral analysis
(e.g., incorporation of arsenic into sulfide mineral phases).

0 Selective sequential extraction (SSE) to determine association of arsenic and lithium with
attenuating phases, and the relative strength and stability of the attenuation mechanisms.

0 Cation exchange capacity (CEC) to assess ion exchange as an attenuation mechanism, which
is particularly relevant to lithium.
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0 Perform preliminary geochemical modeling using the U.S. Geological Survey (USGS)
computer program PHREEQC with the WATEQA4F thermodynamic database to predict which

attenuating mechanisms should be occurring.

o  Perform a conceptual-level feasibility study of potentially viable corrective actions:

o0 Show where the viable corrective actions could be applied on Site maps and on geologic

sections.

o0 Compare site-specific corrective actions to the evaluation criteria in the CCR Rule, with

emphasis on deficiencies that could eliminate a corrective action from further consideration.

o0 Determine data gaps and develop plans to collect additional data as needed.

e  Develop plans for laboratory treatability and field pilot tests as needed.

e  Perform laboratory treatability studies and implement field pilot tests.

e  Begin the development of a detailed groundwater remedy plan.

e Submit the semi-annual progress report for groundwater delineation activities by May 18, 2021.
e  Conduct the second semi-annual assessment sampling event in the spring of 2021 and submit the

annual groundwater and corrective action report summarizing findings by August 1, 2021.



Executive Summary Table.
Monitoring Period Summary
Plant Gadsden - Ash Pond

Assessment Monitoring Initiated: July 16, 2019

Monitoring Period:
Beginning Status:
Ending Status:

August 1 - December 31, 2020
Assessment
Assessment

Statistical Analysis Results *

Appendix I11 SSls

Parameter Wells
Boron GSD-AP-MW-1, GSD-AP-MW-2, GSD-AP-MW-3, GSD-AP-MW-4, GSD-AP-MW-5, GSD-AP-MW-
11
Calci GSD-AP-MW-1, GSD-AP-MW-2, GSD-AP-MW-3, GSD-AP-MW-4, GSD-AP-MW-5, GSD-AP-MW-
alcium 8, GSD-AP-MW-9, GSD-AP-MW-10, GSD-AP-MW-11, GSD-AP-MW-12, GSD-AP-PZ-1
Chlorid GSD-AP-MW-1, GSD-AP-MW-3, GSD-AP-MW-4, GSD-AP-MW-5, GSD-AP-MW-6, GSD-AP-MW-
oride 7,GSD-AP-MW-8, GSD-AP-MW-9, GSD-AP-MW-10, GSD-AP-MW-11, GSD-AP-MW-12
Fluoride NA
pH NA
Sulfate GSD-AP-MW-1, GSD-AP-11, GSD-AP-MW-12
TDS GSD-AP-MW-1, GSD-AP-MW-2, GSD-AP-MW-3, GSD-AP-MW-11, GSD-AP-MW-12
Appendix IV SSLs
Parameter Wells
Arsenic GSD-AP-MW-2, GSD-AP-MW-4
Lithium GSD-AP-MW-2

*See the attached report for further details regarding statistical exceedances and alternate source demonstrations.

Assessment of Corrective Measures & Groundwater Remedy

Assessment of Corrective Measures

Date Initiated: ~ April 11, 2020
Date Complete:  July 10, 2020
Public Meeting Date: ~ October 19, 2020

Groundwater Remedy

Selected During Period:  No

Selection Date: ~ Not yet selected
Initiated During Period: ~ No
Ongoing During Period: ~ No

v
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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 Department of Environmental
Management (ADEM) Admin. Code Ch. 335-13-15, this 2020 Semi-Annual Groundwater Monitoring and
Corrective Action Report has been prepared to document the August 2020 semi-annual assessment
groundwater monitoring activities at the Plant Gadsden Ash Pond (Ash Pond) and to satisfy the
requirements of § 257.90(e) and ADEM Admin. Code r. 335-13-15-.06(1)(f). This report also satisfies state
semi-annual reporting requirements under ADEM Admin. Code r. 335-13-15-.06(5)(9).

Semi-annual monitoring and annual reporting for the Ash Pond is performed in accordance with the
monitoring requirements of the EPA coal combustion residual (CCR) rule (40 CFR Part 257, Subpart D)
8§ 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 (APC) Gadsden Electric Generating Plant (Plant Gadsden) is located in the
northeastern area of the city of Gadsden, in central Etowah County, Alabama. The physical address of the
plant is 1000 Goodyear Avenue, Gadsden, AL 35903. Plant Gadsden occupies Sections 2, 3, and 11,
Township 12 South, Range 6 East (USGS, 1986). The Ash Pond is located northeast of the plant and
separated from the main plant by the Coosa River. Figure 1, Site Location Map, depicts the location of

the Plant and Ash Pond with respect to the surrounding area.

2.1 SITE GEOLOGY AND HYDROGEOLOGY

2.1.1 Physical Setting

Plant Gadsden is located within the Coosa Valley district of the Valley and Ridge physiographic section
(Sapp and Emplaincourt, 1975). The neighboring Coosa River forms a broad, gently sloping valley with
elevations between 510 and 530 feet MSL. To the west of the Coosa River is a series of ridges including
Shinbone Ridge, Lookout Mountain, and Big Ridge, some of which reach elevations above 1,450 feet MSL
(USGS, 1986). Local Site elevations near the Ash Pond are approximately 520 feet above mean sea level
(MSL). The embankment elevations that form the perimeter of the Ash Pond are between 520 and 525 feet
MSL. Figure 2, Site Topographic Map, provides the topography of the Site.

2.1.2 Geology and Hydrogeology

Plant Gadsden is in the Appalachian thrust belt, which consists of a series of northeast trending thrust sheets
and folds of Cambrian to Pennsylvanian strata. In general, the valleys represent eroded or breached
anticlines underlain by Cambrian and Ordovician carbonates. The ridge crests are typically composed of
relatively resistant sandstone and chert units and represent erosional remnants (Mann and Baker, 1995).
The Appalachian thrust belt is bordered to the west by the Black Warrior basin, to the northwest by the East
Warrior Platform, and to the north-northwest by the Nashville dome. It is bordered to the southeast by the

Appalachian Piedmont (Osborne and Raymond, 1992).

A thrust fault lies near Plant Gadsden. The exact geometry and configuration of the fault is unknown
because the fault is concealed under alluvium. To the north of the fault, folds and faults have a more
moderate expression and generally trend to the northeast. To the south of the thrust fault, geologic
structures become more complex, folding is more intense, and the structures trend in a more easterly

orientation (Bossong, 1989). In general, faults in this region (including the Gadsden Fault) were active
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during the late Paleozoic Alleghanian orogeny but are not considered to be presently active. Figure 3, Site

Geologic Map, illustrates the surface geology at the Site and neighboring areas.

Boring logs from monitoring well and piezometer installations provide details on subsurface geologic
conditions between ground surface and 75 feet below ground surface (ft BGS). Site geology consists of

two distinct formations underlying the Ash Pond, described from shallowest to deepest as follows:

1. Surficial soils are described as Quaternary-age alluvial low terrace deposits and high terrace
deposits consisting of varying amounts of sand, silt, clay, and gravel associated with river
deposition (Raymond et al., 1988). These deposits range from 20 to 30 feet in thickness at the Site.
Site groundwater monitoring wells are installed within higher-permeability zones near the base of

the alluvial deposits and near the interface with underlying rock.

2. The Conasauga Formation (Middle and Upper Cambrian), which consists of varying amounts of
limestone, dolomite, and shale. Chert and siltstone horizons can be present locally. Limited core
logs from the Site indicate the Conasauga to be a medium to dark gray mudstone or shale with
noticeable calcite veining. In general, the Conasauga Formation is characterized as a shoaling-
upward succession in which deep-water shale grades vertically into a diverse assemblage of
carbonate ramp facies. In Etowah County, the Conasauga Formation has been targeted as a
potential source for shale gas and is preserved within the Gadsden antiform (Pashin, 2008). The
Conasauga Formation is not considered to be a water-bearing aquifer at the Site.

Figure 4A Geologic Cross-Sections A-A’ and Figure 4B, Geologic Cross-Sections B-B’ illustrate the
geologic layering beneath the Site.

2.1.3 Uppermost Aquifer

The uppermost aquifer beneath the Site corresponds to a coarse and more permeable fraction of alluvial
overburden soils and weathered or fractured rock near the soil-rock interface. The uppermost aquifer is
typically located at depths between 15 and 50 feet below ground surface (BGS). Soils are generally poorly
graded sands with layers of clay and well-graded gravels that overlay a mudstone or shale bedrock.
Groundwater recharge to the uppermost aquifer is largely accomplished by infiltration of precipitation and
subsequent percolation down to the water table. Monitoring wells are typically screened across reddish-

brown (iron-coated) coarse sediments and/or weathered Conasauga mudstone/shale.
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2.1.4 Flow Interpretation

Within overburden soils beneath the Site, groundwater flow occurs by porous (Darcy) flow mechanics with
potential for preferential movement along more conductive sand and gravel lenses or channels.
Groundwater elevations fluctuate in response to rainfall. Seasonal ranges in groundwater elevations of 3
to 10 feet are typical at the Site. Fluctuations are typically greater further away from the Coosa River,
which is consistent with groundwater recharge areas. Slug and Shelby Tube permeameter testing reveals

that sandy fractions generally have a hydraulic conductivity between 0.5 and 7 feet per day.

Groundwater level monitoring was initiated with background sampling in December 2017 before Ash Pond
closure and dewatering was complete. Groundwater elevation contours between December 2017 and
December 2018 displayed a radial pattern of groundwater flow away from the Site. Groundwater flow was
interpreted to flow to the north, south, east, and west from this mound. Therefore, wells and piezometers
around the periphery of the pond are all classified as downgradient. Between December 2018 and February
2019 (5-7 months after closure), the radial groundwater flow pattern appeared to diminish and became a
north to south groundwater flow pattern. We believe this is likely the result of groundwater flow restoring
to pre-pond conditions because the hydraulic influence of the pond was eliminated by closure and

dewatering.

Based on recent groundwater elevation data from August 2019, April 2020, and August 2020, it appears a
localized groundwater divide is present in the drier fall season along the north side of the Ash Pond. During
dry season monitoring events (August 2019 and August 2020), groundwater elevations were an average of
7 feet lower in monitor wells GSD-AP-PZ-1, GSD-AP-PZ-5, GSD-AP-PZ-6, GSD-AP-MW-18H, and
GSD-AP-MW-19H when compared to the April 2020 monitoring event. The result of the localized
groundwater divide is a temporary reversal of flow from south to north in the direction of an intermittent
stream that flows seasonally in response to the seasonal rise in the water table. It is possible that seasonal
changes in evapotranspiration may cause a rise and fall in the water table, which produces bidirectionality
in both stream-groundwater head gradients.

2.2 GROUNDWATER MONITORING SYSTEM

Pursuant to § 257.91 and ADEM Admin. Code r. 335-13-15-.06(2), Plant Gadsden has installed a
groundwater monitoring system to monitor groundwater within the uppermost aquifer. The certified
groundwater monitoring system for the Plant Gadsden Ash 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 and downgradient monitoring locations based on groundwater flow direction as determined by

4
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the potentiometric surface elevation contour maps. 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 comprises 19 monitoring wells and 1 piezometer. Initially,
piezometers PZ-1, PZ-2, PZ-5, and PZ-6 were used to constrain groundwater flow at the site but were later
converted to downgradient wells. Monitoring well locations referenced to the Ash Pond are presented on
Figure 5, Monitoring Well Location Map. Table 1, Groundwater Monitoring Network Details,

summarizes the monitoring well construction details and design purpose for the Plant Gadsden Ash Pond.
2.2.1.1 Upgradient Wells

To evaluate upgradient well locations at the Site, groundwater elevations and CCR indicator parameters
were reviewed. Radial flow has historically been observed at the Ash Pond, and identifying a truly
upgradient location in the vicinity was infeasible. To meet the requirements of the rules and establish
background groundwater quality not affected by a release from the unit, on-site groundwater monitoring
wells were installed within the same geologic formation as site monitoring wells and across the river from
the Ash Pond. Monitoring well locations MW-14, MW-16, and MW-17 serve as upgradient locations for
the Ash Pond. These well locations are located on the opposite side of the Coosa River and are hydraulically
disconnected from downgradient flow away from the Gadsden Ash Pond. Groundwater flow in the area of
upgradient locations is from south to north.

2.2.1.2 Downgradient Wells

Monitoring well locations MW-1 through MW-12, PZ-1, PZ-2, PZ-5, and PZ-6 are used as downgradient
locations. These well locations are proximal to the waste boundary to the north, east, south, and west of
the Ash Pond.

Because groundwater flow conditions have changed at the Site (as described in Section 2.1.4), wells
previously identified as being downgradient to the north (GSD-AP-MW-1, GSD-AP-MW-2, GSD-AP-
MW-3, GSD-AP-MW-4, GSD-AP-MW-5, GSD-AP-PZ-1, GSD-AP-PZ-5, GSD-AP-PZ-6) now appear
hydraulically upgradient of the Site or hydraulically separated from the Site by a localized groundwater

divide. APC will continue to monitor all wells surrounding the Ash Pond as downgradient compliance
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wells until a revision to the network is proposed to and approved by ADEM. Changes to well designations

are not recommended at this time.
2.2.1.3 Piezometers

Vertical delineation well GSD-AP-MW-2V installed proximal to GSD-AP-MW-2 did not yield sufficient
groundwater for well development. As a result, GSD-AP-MW-2V has been converted to a temporary

piezometer used to better define groundwater flow direction at the Site.
2.2.1.4 Delineation Wells

Pursuant to AO 19-104-GW, additional wells were installed in October 2019 and in January 2020. These
delineation wells were installed to define the horizontal and vertical extent of arsenic and lithium MCL
exceedances. Horizontal delineation wells GSD-AP-MW-18H, GSD-AP-MW-19H, and GSD-AP-MW-
20H were installed in October 2019 north of compliance wells GSD-AP-MW-2/GSD-AP-MW-4 and in
areas historically interpreted as downgradient of the Ash Pond. Two vertical delineation wells, GSD-AP-
MW-2V and GSD-AP-MW-4V, were installed in October 2019, and one vertical delineation well, GSD-
AP-MW-2VA, was installed in January 2020, to delineate the vertical extent of MCL exceedances. Vertical
delineation well GSD-AP-MW-2V did not yield sufficient groundwater for well development and has been
converted to a temporary piezometer. As a result, GSD-AP-MW-2VA was installed to replace GSD-AP-
MW-2V. These vertical delineation wells were installed adjacent to monitoring wells GSD-AP-MW-2 and
GSD-AP-MW4 where elevated concentrations of constituents had been observed. These wells were
sampled for the first time during the April 2020 semi-annual sampling event pursuant to the requirements
of 40 CFR 8 257.95(g)(1)(iv) and ADEM Admin. Code r. 335-13-15-.06(6)(g)2.(iv) and using the sampling
procedures described in the site groundwater monitoring plan. The results of delineation activities were
discussed in a Groundwater Investigation Report submitted to ADEM in May 2020 and a Semi-Annual
Progress Report submitted in November 2020. Delineation wells are presented on Figure 5 and Table 1.

2.2.1.5 Monitoring Variance

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

The variance:

1. Retains boron as an Appendix 1l detection monitoring parameter and excludes it as an Appendix

IV assessment monitoring parameter.
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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

mg/L for molybdenum in lieu of background where those levels are greater than background levels.
2.2.2 Groundwater Monitoring History

Background groundwater monitoring was performed at the Site from December 2017 through February

2019. Semi-annual compliance monitoring began in April 2019.
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 independent samples
were collected from each background and downgradient well and analyzed for the constituents listed in
Appendix Il and IV prior to April 17, 2019. Background sampling was performed over the period of
December 2017 to February 2019. Groundwater sampling for the first detection monitoring event after the

background period was performed in February 2019.

Based on results of the 2018 and 2019 monitoring, APC initiated an assessment monitoring program on
July 16, 2019. 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 August, within 90 days of initiating the assessment

monitoring program.

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

Appendix A, Groundwater Analytical Data.
2.2.2.2 Historical Groundwater Flow

Groundwater level monitoring was initiated with background sampling in December 2017, before Ash Pond
closure and dewatering was complete. Groundwater elevation contours between December 2017 and
December 2018 displayed a radial pattern of groundwater flow away from the Site. Groundwater flow was
interpreted to flow to the north, south, east, and west from this mound.

Between December 2018 and February 2019, as the pond was dewatered, the radial groundwater flow
pattern appeared to diminish, exhibiting a more north-to-south groundwater flow pattern. The observed
change in flow pattern likely represents groundwater flow returning to pre-pond conditions as the hydraulic

influence of the pond was eliminated by closure and dewatering.
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A less prominent groundwater mound was observed just to the north of the Site during the August 2019
and August 2020 sampling events and appears to form a localized groundwater divide where groundwater
flows to the north (north of the divide) or to the south (south of the divide). The groundwater divide appears
to be centered approximately 120 feet north of the Ash Pond, indicating north to south flow across the Ash
Pond. During the August 2020 sampling event, the dominant groundwater flow direction south of the divide
was generally from northeast to southwest and south-southwest. Along the western boundary of the Site,
groundwater flows to the west. Additionally, an upward vertical gradient between well pair GSD-AP-MW-
2 and GSD-MW-2VA was observed, which implies that groundwater from deeper rock intervals (where

GSD-MW-2VA is screened) is flowing up towards more shallow intervals .

Groundwater elevations fluctuate in response to rainfall. Seasonal variations in groundwater elevations of
3 to 10 feet are typical at the Site. Fluctuations are typically greater further away from the Coosa River,
which is consistent with groundwater recharge areas. Standard variations (variance from mean groundwater
elevation) are more typically between 1 and 2 feet with slightly higher variance observed in areas further

north of the Coosa River.

2.2.3 Groundwater Sampling and Analysis

As described in Section 2.2.2.1, the Site entered an assessment monitoring pursuant to 40 CFR § 257.95(a)
and ADEM Admin. Code r. 335-13-15-.06(6)(a) in July 2019. The following sections and subsections

describe activities and results from the semi-annual assessment monitoring event.
2.2.3.1 Sampling Event Summary

Semi-annual Assessment Monitoring sampling occurred in August 2020. Groundwater samples were
analyzed for the complete list of Appendix Il and Appendix IV parameters during the assessment
monitoring event. Analytical data from the groundwater monitoring event 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)(f)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
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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 8§ 257.93(a) and ADEM Admin. Code r. 335-13-15-.06(4)(a). All monitoring wells at
Plant Gadsden are equipped with a dedicated pump. Monitoring wells were purged and sampled using low-
flow sampling procedures. In this procedure, field water quality parameters (pH, turbidity, conductivity,
and dissolved oxygen) are measured to determine stabilization and groundwater samples are collected when

the following stabilization criteria are met:

o 0.2 standard units for pH.

o 5% for specific conductance.

o 0.2 Mg/L or 10% for DO > 0.5 mg/I (whichever is greater).
o Turbidity measurements less than 10 NTU.

. Temperature and ORP — record only, no stabilization criteria.

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 event are included in Appendix B.
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 6 °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.
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2.2.3.5 Laboratory Analysis

Laboratory analyses were performed by the APC Environmental Laboratory (APCEL) in Calera, Alabama
or Eurofins Test America (TAL), 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 ELEVATIONS AND FLOW

Based on recent groundwater elevation data from August 2019, April 2020, and August 2020, it appears a
localized groundwater divide is present in the drier fall season along the north side of the Ash Pond.
Groundwater elevations and flow interpretations illustrating this seasonal pattern are presented on Figure
6A, Potentiometric Surface Contour Map (August 19, 2019), Figure 6B, Potentiometric Surface
Contour Map (April 13, 2020), and Figure 6C, Potentiometric Surface Contour Map (August 24,
2020). During dry season monitoring events (August 2019 and August 2020), groundwater elevations were
an average of 7 feet lower in monitor wells GSD-AP-PZ-1, GSD-AP-PZ-5, GSD-AP-PZ-6, GSD-AP-MW-
18H, and GSD-AP-MW-19H when compared to the April 2020 monitoring event.

During the April 2020 sampling event, depths to water ranged from 0.35 to 23.92 feet below top of casing
and groundwater elevations ranged from 532.80 to 508.71 feet above mean sea level (ft MSL). Figure 6B
depicts groundwater elevations and inferred groundwater flow direction. As shown on Figure 6B, the
dominant groundwater flow direction is generally from northeast to southwest and south-southwest. Along
the western boundary of the Site, groundwater flows to the west. Figure 6B also shows an upward vertical
gradient between well pair GSD-AP-MW-2 and GSD-MW-2VA, which implies that groundwater from

deeper rock intervals (where GSD-MW-2VA is screened) is flowing up towards more shallow intervals.

During the August 2020 sampling event, depths to water ranged from 4.21 to 26.23 feet below top of casing
and groundwater elevations ranged from 530.65 to 507.64 feet above mean sea level (ft MSL). Figure 6C
depicts groundwater elevations and inferred groundwater flow direction. As shown on Figure 6C, a less
prominent groundwater mound was observed just north of the Site during the most recent sampling event
and appears to form a localized groundwater divide where groundwater flows to the north (horth of the
divide) or to the south (south of the divide). The groundwater divide appears to be centered approximately

120 feet north of the Ash Pond, which indicates north to south flow across the Ash Pond.

As described in the Facility Plan for Groundwater Investigation (September 2019), Semi-Annual
Groundwater Monitoring and Corrective Action Report (February 2020), and Groundwater Monitoring
Plan (April 2020), groundwater flow direction appears to have reverted to more natural conditions since
December 2018. This is likely the result of groundwater flow restoring to pre-pond conditions as the
hydraulic influence of the pond was eliminated by closure and dewatering. All available groundwater
elevation data recorded since 2017 have been tabulated and included in Table 3, Groundwater Elevations

Summary.

11
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3.2 GROUNDWATER FLOW VELOCITY CALCULATIONS

Groundwater flow velocity at the Site was calculated based on hydraulic gradients, hydraulic conductivity
values derived from slug tests, and an estimated effective porosity of the screened horizon. To date, four
slug tests have been analyzed. Based on these analyses, the horizontal hydraulic conductivities for the
uppermost aquifer ranges from 2.28 ft/day and 67.75 ft/day, with 67.75 ft/day observed in a more permeable
gravel zone. The geometric mean hydraulic conductivity for the Site is 12.33 ft/day. The hydraulic gradient
was calculated between well pairs shown on Table 4, Horizontal Groundwater Flow Velocity
Calculations. The hydraulic conductivity value used in the calculations is 4.35 x 10-3 cm/sec or 12.33
ft/day and representative of the geometric mean. An estimated effective porosity of 20% is used in the flow

rate calculations.

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

_K*i

Ne

|4

Where:

V = Groundwater flow velocity (f m)

day
- i ifer (£e¢t
K = Average permeability of the aquifer (day)
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 estimated horizontal flow velocity calculated using groundwater

elevation data from the August 2020 sampling event.
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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 1 sample per every group of 10 well samples. Equipment blanks and field blanks 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 difference is 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 the August
2020 sampling event. All RPDs were below 20% for the August 2020 sampling event.

Data from all equipment and field blanks were reviewed for purposes of QA/QC. All equipment and field

blank data were below laboratory detection limits and additional data validation was not required.
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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, were constructed for fluoride and
pH. Interwell prediction limits, combined with a 1-of-2 verification strategy, are used to evaluate boron,
calcium, chloride, sulfate, and TDS. 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 SSls.

Groundwater Stats Consulting demonstrated that these test methods were appropriate in the April 2019
Statistical Analysis Plan. 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).

e When data contain <15% non-detects 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.

e When data contain between 15-50% non-detects, the Kaplan-Meier non-detect adjustment is
applied to the background data.

e  Non-parametric prediction limits are used on data containing greater than 50% non-detects.

4.2.2 Appendix IV Evaluation

When in assessment, Appendix IV constituents are sampled semi-annually, and concentrations are
statistically compared to GWPS. Following the Unified Guidance, spatial variation for Appendix IlI

14
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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 on the number of background samples. The UTLs were then
used as the GWPS.

As described in 40 CFR 8257.95(h)(1)-(3) and the ADEM Variance (see section 2.2.1.5), the GWPS is:

(1) The maximum contaminant level (MCL) established under 40 CFR §8141.62 and 141.66.
(2) Where an MCL has not been established:
(i) Cobalt 0.006 mg/I.
(i) Lead 0.015 mg/I.
(iii) Lithium 0.040 mg/I.
(iv) Molybdenum 0.100 mg/I.
(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 confidence interval,
exceeds the GWPS as discussed in the USEPA Unified Guidance (2009), the result is recorded as an SSL.
Data from upgradient wells collected in between updates may still be used to support ASDs.

43 STATISTICAL EXCEEDANCES

Analytical data from the August 2020 assessment monitoring event were statistically analyzed in
accordance with the Professional Engineer (PE)-certified Statistical Analysis Plan (April 2019) and updated
in August 2020 performed by Groundwater Stats Consulting. Appendix Il statistical analysis was

performed to determine if constituents have returned to background levels. Appendix IV assessment
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monitoring parameters were evaluated to determine if concentrations statistically exceeded the established

groundwater protection standard.
4.3.1  Appendix Il Constituents

Based on review of the Appendix 1l statistical analysis presented in Appendix C, Statistical Analyses,

Appendix 11 constituents have not returned to background levels.
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.
4.3.2.1 First Semi-Annual Monitoring Period

Statistical analysis of Appendix IV data identified the following SSLs over GWPS at the listed wells during

the first (August 2020) semi-annual monitoring event:

e  GSD-AP-MW-2: Arsenic, Lithium.
e  GSD-AP-MW-4: Arsenic.

Limited groundwater analytical data is available for delineation wells installed at the Site in late 2019 and
early 2020; therefore, groundwater quality is simply compared to the GWPS. A review of analytical data
derived from delineation wells revealed the following GWPS exceedances for the first semi-annual
sampling event (August 2020):

e  GSD-AP-MW-2VA: Lithium.

Details regarding the installation and sampling of these wells, and future proposed actions as a result of
these exceedances, were submitted to ADEM in a Groundwater Investigation Report on May 22, 2020 and

a Semi-Annual Progress Report on November 18, 2020.

Table 7, First Semi-Annual Monitoring Event Analytical Summary, provides a summary of all detected
constituents for the first semi-annual sampling event (August 2020). Statistical reporting output is included
as Appendix C. Pursuant to § 257.95(g)(3) and ADEM Admin. Code r. 335-13-15-.06(6)(g)4., within 90
days of finding that any of the Appendix IV constituents exceeds the GWPS (i.e. 90 days from January 12,

16



Plant Gadsden Ash Pond
2020 Semi-Annual Groundwater Monitoring and Corrective Action Report

2020) an ACM following § 257.96 and ADEM Admin. Code r. 335-13-15-.06(7) was initiated on April 11,
2020.

An ACM was prepared to evaluate potential groundwater corrective measures for the occurrence of arsenic
and lithium in groundwater at the Site in accordance with § 257.96, ADEM Admin. Code r. 335-13-
15-.06(7), and ADEM Administrative Order No. 19-104-GW. The ACM was completed on July 10, 2020
and submitted to ADEM and placed on the CCR compliance web site on August 9, 2020.

17
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5.0 MONITORING PROGRAM STATUS

The Site is currently in assessment monitoring based on SSls of Appendix Ill parameters identified at the
Plant Gadsden Ash Pond during sampling events conducted in 2019. In accordance with § 257.94(¢e) and
ADEM Admin. Code r. 335-13-15-.06(5)(e), APC initiated assessment monitoring in July 2019. SSLs of
Appendix 1V constituents were identified above the groundwater protection standards. Pursuant to §
257.95(g)(3)(i) and ADEM Admin. Code r. 335-13-15-.06(6)(g)4.(i), APC completed an ACM in
accordance with 8 257.96, ADEM Admin. Code r. 335-13-15-.06(7), and ADEM Administrative Order No.
19-104-GW.

18
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6.0 EVALUATION OF GROUNDWATER CORRECTIVE MEASURES

An ACM has been prepared pursuant to the regulatory requirements of 40 CFR § 257.96, ADEM Admin.
Code r. 335-13-15-.06(7), and ADEM Administrative Order No. 19-104-GW to evaluate potential
groundwater corrective measures for the occurrence of arsenic and lithium in groundwater at statistically
significant levels at the Ash Pond. During the ACM, remedial technologies and methods are screened for
feasibility and implementation at the Site. Upon completion of the ACM, further studies are conducted to

evaluate and narrow down the potential remedial components of the corrective action plan.

Site investigations have continued to support remedy selection and design. As discussed in the ACM
(Anchor QEA 2020), completing a final long-term corrective action plan is generally a multi-year process.
Additional assessment work has been completed since July 2020, and field work and preliminary data
analysis have been conducted to support MNA and in situ geochemical manipulation as discussed in the
ACM. MNA and geochemical manipulation are both geochemically based, so site-specific geochemical

data and analyses can be applied to both technologies.

During this reporting period (July through December 2020), the following field and laboratory

investigations were performed:

Evaluated groundwater analytical data (primarily graphing) to look for evidence of natural

attenuation occurring in space and time.

Collected groundwater samples from background and impacted wells and performed a complete
chemical analysis on the samples to enable groundwater geochemical modeling and the

development of a geochemical conceptual site model (CSM).

Collected attenuating solid (precipitate) samples from the bottom of monitoring wells.

Analyzed precipitate samples by X-ray fluorescence (XRF) to determine bulk chemistry and

evaluate associations among elements (e.g., arsenic with iron).

The following investigations were begun during this reporting period but are still ongoing:

e Analysis of precipitate samples by X-ray diffraction (XRD) to determine which attenuating
mineral phases are present.

e Scanning electron microscopy (SEM) to directly observe attenuating mineral phases by their
distinctive morphology (shape) and to determine attenuating mechanisms by spectral analysis

(e.g., incorporation of arsenic into sulfide mineral phases).
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e  Selective sequential extraction (SSE) to determine association of arsenic and lithium with
attenuating phases, and the relative strength and stability of the attenuation mechanisms.

e  Cation exchange capacity (CEC) to assess ion exchange as an attenuation mechanism, which is
particularly relevant to lithium.

o Performed preliminary geochemical modeling using the U.S. Geological Survey (USGS)
computer program PHREEQC with the WATEQA4F thermodynamic database to predict which

attenuating mechanisms should be occurring.

Activities completed during the second semi-annual reporting period in 2020 focused on collecting and
analyzing groundwater and solids samples from wells to support MNA and geochemical manipulation.
Additional hydrogeologic and geochemical data collected during delineation investigations are being used
to refine the geochemical CSM and to further evaluate the feasibility of each proposed corrective measure.
When feasible, data needed to refine the CSM will be collected concurrent with the routine assessment

monitoring events.

Laboratory analysis of groundwater and precipitates (attenuating solids) was conducted to support MNA and
geochemical manipulation (sometimes referred to as enhanced natural attenuation). The major rationale for

these investigations includes the following:

e ldentifying attenuating mechanisms.
e  Gaining an understanding of the permanence of the attenuating mechanisms.
e Identifying potential geochemical manipulation approaches for arsenic and lithium based on site

geochemical conditions and attenuation processes already occurring naturally.

Analytical results generated during these studies will be included in subsequent semi-annual groundwater

monitoring reports.
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7.0 SUMMARY AND CONCLUSIONS

The first semi-annual assessment monitoring event took place in August 2020. Statistical evaluations of
semi-annual assessment monitoring data identified SSLs of Appendix IV constituents above the GWPS.
The Site remains in assessment monitoring while groundwater corrective remedies are being evaluated.
Additional monitoring wells were installed to assess the horizontal and vertical extent of groundwater
impacts at the Site. The results of this investigation were submitted to ADEM in a May 2020 Groundwater
Investigation Report. The report recommended a second phase of groundwater investigation to complete
vertical delineation of groundwater impacts as required by Part C of the Order. The first Semi-Annual
Progress Report was submitted on November 18, 2020 and included the Phase Il Groundwater Delineation
Plan Scope of Work. These additional monitoring wells will continue to be sampled and analyzed as part

of the ongoing assessment monitoring program.

An Assessment of Corrective Measures was initiated on April 11, 2020 and completed on July 10, 2020 to
address SSLs of Appendix IV constituents above the GWPS. The ACM report was prepared by Anchor
QEA for APC and was placed in the operating record on August 9, 2020. Additional data and analysis will
be required to perform a thorough site-specific evaluation and supplemental design of groundwater

corrective actions for the Site.

The following future actions will be taken or are recommended for the site:

o  Complete geochemical modeling, XRD, SSE, SEM, and CEC work.

e Integrate the XRD, SEM, SSE, CEC, and geochemical modeling results into a geochemical CSM;
perform additional geochemical modeling if needed.

o Installation, sampling, and analyses of an additional vertical delineation well.

o  Perform a conceptual-level feasibility study of potentially viable corrective actions

0 Show where the viable corrective actions could be applied on Site maps and on geologic

sections.

o Compare site-specific corrective actions to the evaluation criteria in the CCR Rule, with

emphasis on deficiencies that could eliminate a corrective action from further consideration.
o0 Determine data gaps and develop plans to collect additional data as needed.

o Develop plans for laboratory treatability and field pilot tests as needed.

o  Perform laboratory treatability studies and implement field pilot tests.
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e  Begin the development of a detailed groundwater remedy plan.

e  Submit the semi-annual progress report for groundwater delineation activities by May 18, 2021.
e  Submit the next Semi-Annual Remedy Selection and Design Progress Report by June 12, 2021.
e  Conduct the second semi-annual assessment sampling event in the spring of 2021 and submit the

annul groundwater and corrective action report summarizing findings by August 1, 2021.
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Groundwater Monitoring Well Network Details

Table 1.

Installation 4 4 Ground Top of Casing vl pepitn {1 Top of Screen Bottom of Screen Length

WWell Name Purpose Date Northing Fasting Elevation ? Elevation Below Top of | p . ation 24 Sereen (ft)
Casing Elevation **

GSD-AP-MW-1 Downgradient 8/8/2017 1279914.40 615079.93 523.48 526.37 27.79 509.08 499.08 10
GSD-AP-MW-2 Downgradient 8/10/2017 1280352.80 614599.21 523.04 526.16 28.17 508.49 498.49 10
GSD-AP-MW-3 Downgradient 8/11/2017 1280742.72 614102.00 523.68 526.80 27.45 509.85 499.85 10
GSD-AP-MW-4 Downgradient 7/15/2013 1281001.39 613884.36 517.27 520.60 26.27 504.83 494.83 10
GSD-AP-MW-5 Downgradient 8/15/2017 1281367.84 613584.86 513.26 516.27 26.88 499.89 489.89 10
GSD-AP-MW-6 Downgradient 8/3/2017 1281745.78 612969.64 512.09 515.23 26.25 499.48 489.48 10
GSD-AP-MW-7 Downgradient 7/16/2013 1281131.20 612627.76 517.05 519.86 30.30 500.06 490.06 10
GSD-AP-MW-8 Downgradient 8/2/2017 1280261.79 612527.24 516.02 519.22 32.68 497.04 487.04 10
GSD-AP-MW-9 Downgradient 7/16/2013 1279916.88 613123.38 517.41 520.36 35.19 495.67 485.67 10
GSD-AP-MW-10 Downgradient 8/3/2017 1279709.35 613729.63 527.70 530.91 48.42 492.99 482.99 10
GSD-AP-MW-11 Downgradient 7/17/2013 1279209.03 614235.25 514.18 517.01 34.00 492.51 482.51 10
GSD-AP-MW-12 Downgradient 7/17/2013 1279381.38 614989.08 518.73 521.82 31.75 500.57 490.57 10
GSD-AP-MW-14 Upgradient 3/27/2018 1277336.39 615233.22 545.49 548.34 32.84 525.50 516.00 10
GSD-AP-MW-16 Upgradient 9/20/2018 1277286.36 615079.67 553.08 555.83 36.23 530.10 520.10 10
GSD-AP-MW-17 Upgradient 9/24/2018 1277101.94 615157.25 546.88 550.11 62.78 497.83 487.83 10
GSD-AP-PZ-1° Downgradient 8/14/2017 1281425.06 614048.07 518.80 521.64 27.47 504.67 494,67 10
GSD-AP-pz-2 3 Downgradient 8/16/2017 1281957.82 612944.02 513.46 516.49 23.94 503.05 493.05 10
GSD-AP-PZ-5 3 Downgradient 3/28/2018 1280939.08 614998.03 521.36 524.26 30.77 503.99 493.99 10
GSD-AP-PZ-6 3 Downgradient 3/28/2018 1280911.35 614555.89 516.69 519.60 22.35 507.75 497.75 10
GSD-AP-MW-2V ° Piezometer 10/24/2019 1280364.25 614608.05 522.90 525.31 62.41 472.90 462.90 10
GSD-AP-MW-2VA Vertical Delineation 1/30/2020 1280385.77 614620.77 521.54 524.94 78.55 456.39 446.39 10
GSD-AP-MW-4V Vertical Delineation 10/22/2019 1280986.06 613900.64 517.56 520.33 44.75 485.58 475.58 10
GSD-AP-MW-18H Horizontal Delineation 10/24/2019 1280350.60 615161.03 522.28 524.45 27.60 506.85 496.85 10
GSD-AP-MW-19H Horizontal Delineation 10/24/2019 1280656.67 614589.91 513.95 517.32 22.08 505.24 495.24 10
GSD-AP-MW-20H Horizontal Delineation 10/24/2019 1281024.09 613927.12 514.28 516.68 20.29 506.39 496.39 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 have been converted to downgradient compliance wells.

4. Top of screen and bottom of screen elevations are calculated relative to Top of Casing elevation and less the well sump length of 0.4°.
5. Location GSD-AP-MW-2V was orginially intended for vertical delineation but has been converted to a temporary piezometer due to low groundwater recharge. This location will be abandoned in tt




Table 2.

Monitoring Parameters and Reporting Limits

Reporting Limit

Parameter Analytical Method (Mg/L)
Appendix |11 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

Well Name

Top of Casing

Groundwater Elevation

Elevation (ft AMSL)
12/4/2017 2/6/2018 2/9/2018 3/19/2018 | 3/28/2018 4/9/2018 4/23/2018 5/9/2018 5/16/2018 | 5/21/2018 | 5/23/2018 | 5/25/2018 | 5/31/2018 6/4/2018
GSD-AP-MW-1 526.37 513.72 514.90 515.77 517.56 517.24 516.72 517.40 516.17 515.59 515.20 515.13 515.05 514.81 514.65
GSD-AP-MW-2 526.16 513.78 514.70 515.20 516.58 516.30 515.95 516.38 515.53 515.11 514.82 514.82 514.73 514.60 514.46
GSD-AP-MW-3 526.80 513.81 514.75 515.11 515.92 515.73 51541 516.19 514.95 514.64 514.43 514.61 514.46 514.50 514.26
GSD-AP-MW-4 520.60 513.76 514.69 515.01 515.76 515.59 515.27 516.05 514.83 51451 514.32 514.55 514.38 514.45 514.18
GSD-AP-MW-5 516.27 510.81 511.80 512.14 512.25 512.09 511.85 512.49 511.46 511.22 511.12 511.32 511.24 511.24 511.09
GSD-AP-MW-6 515.23 509.89 510.60 510.88 510.72 510.59 510.36 511.08 510.16 510.02 509.97 510.15 510.06 510.10 509.98
GSD-AP-MW-7 519.86 507.66 508.62 509.44 509.33 509.14 508.62 509.52 508.85 508.67 508.49 508.61 508.55 508.34 508.39
GSD-AP-MW-8 519.22 506.85 506.90 508.22 506.94 507.09 506.60 508.02 507.99 507.84 507.96 508.03 507.85 507.70 508.20
GSD-AP-MW-9 520.36 505.87 506.86 508.09 506.98 507.04 506.60 507.85 507.99 507.88 508.01 508.01 507.88 507.74 508.20
GSD-AP-MW-10 530.91 509.82 509.68 510.06 509.78 509.25 509.14 509.75 509.61 509.55 509.56 509.64 509.52 509.56 509.52
GSD-AP-MW-11 517.01 507.46 507.93 508.88 507.96 507.98 507.59 508.66 508.43 508.24 508.27 508.35 508.21 508.07 508.39
GSD-AP-MW-12 521.82 511.62 513.11 513.83 513.99 513.71 513.20 514.13 512.81 512.33 511.87 512.12 511.94 512.73 511.60
GSD-AP-MW-14 548.34 -- -- -- -- -- -- -- -- -- -- -- -- -- -
GSD-AP-MW-16 555.83 -- -- -- -- -- -- -- -- -- -- -- -- -- -
GSD-AP-MW-17 550.11 -~ - - -~ - - -~ - - -~ - - -~ -
GSD-AP-PZ-1 521.64 512.46 514.59 516.13 517.26 517.01 516.42 517.21 515.69 514.88 514.30 514.40 514.26 514.01 513.76
GSD-AP-PZ-2 516.49 506.92 507.81 508.83 507.87 507.96 507.47 508.58 508.37 508.15 508.25 508.35 508.19 508.04 508.29
GSD-AP-PZ-5 524.26 -~ - -~ -~ - 516.71 -~ 515.97 515.11 514.46 514.59 514.43 514.16 513.87
GSD-AP-PZ-6 519.60 -- -- -- -- -- 516.57 -- 515.86 515.03 514.45 514.58 514.42 514.18 513.88
GSD-AP-MW-4V 520.33 -- - - -- - - -- - - - - - - -
GSD-AP-MW-18H 524.45 -- - - -- - - -- - - - - - - -
GSD-AP-MW-19H 517.32 -- - - -- - - -- - - - - - - -
GSD-AP-MW-20H 516.68 -- - - -- - - -- - - - - - - -
GSD-AP-MW-2V 525.31 - - - - - - - - - - - - - -
GSD-AP-MW-2VA | 524.94 - - - - - - - - - - - - - -

Notes:

1. ft. AMSL - feet above mean sea level

2. -- Not Measured




Table 3.

Groundwater Elevations Summary

Well Name

Top of Casing

Groundwater Elevation

Elevation (ft AMSL)
6/7/2018 6/11/2018 | 6/14/2018 | 6/18/2018 | 6/21/2018 | 6/25/2018 | 6/28/2018 7/2/2018 7/5/2018 7/9/2018 7/12/2018 | 7/18/2018 | 7/19/2018 | 7/23/2018
GSD-AP-MW-1 526.37 514.49 514.27 514.14 513.94 513.83 513.69 513.61 513.51 513.44 513.30 513.21 -- 513.03 512.90
GSD-AP-MW-2 526.16 514.32 514.12 514.00 513.83 513.73 513.63 513.55 513.49 513.40 513.30 513.21 - 513.05 512.93
GSD-AP-MW-3 526.80 514.11 513.91 513.86 513.67 513.61 513.55 51351 513.48 513.37 513.26 513.17 -- 513.05 512.92
GSD-AP-MW-4 520.60 514.02 513.85 513.71 513.60 513.56 513.46 513.45 513.41 513.29 513.17 513.09 - 512.98 512.85
GSD-AP-MW-5 516.27 510.88 510.66 510.41 510.52 510.60 510.60 510.83 510.81 510.49 510.18 509.95 -- 510.06 509.68
GSD-AP-MW-6 515.23 509.85 509.61 509.46 509.72 509.73 509.72 509.90 509.89 509.67 509.32 509.13 -- 509.27 508.86
GSD-AP-MW-7 519.86 508.33 508.18 508.05 507.92 508.01 507.90 507.87 507.97 507.82 507.71 507.65 - 507.58 507.42
GSD-AP-MW-8 519.22 507.87 507.69 507.68 507.86 507.84 507.88 507.55 507.79 507.81 507.43 507.69 - 507.54 507.39
GSD-AP-MW-9 520.36 507.91 507.70 507.72 507.90 507.88 507.90 507.60 507.83 507.83 507.48 507.73 -- 507.59 507.45
GSD-AP-MW-10 530.91 509.44 509.31 509.26 509.43 509.51 509.56 509.41 509.51 509.41 509.26 509.24 -- 509.23 509.10
GSD-AP-MW-11 517.01 508.19 507.98 507.95 508.03 508.09 508.09 507.86 508.03 507.99 507.73 507.85 -- 507.74 507.62
GSD-AP-MW-12 521.82 511.43 511.20 511.06 510.92 510.89 510.80 510.75 510.75 510.61 510.47 510.35 -- 510.24 510.07
GSD-AP-MW-14 548.34 -- -- -- -- -- 526.46 -- -- -- -- -- 526.24 -- --
GSD-AP-MW-16 555.83 -- -- -- -- -- -- -- -- -- -- -- -- -- -
GSD-AP-MW-17 550.11 -~ - - -~ - - -~ - - -~ - - -~ -
GSD-AP-PZ-1 521.64 513.50 513.23 513.00 512.73 512.65 512.43 512.40 512.24 512.08 511.89 511.73 511.47 511.49 511.26
GSD-AP-PZ-2 516.49 508.08 507.92 507.81 507.88 508.00 507.98 507.79 508.00 507.91 507.61 507.67 -- 507.62 507.41
GSD-AP-PZ-5 524.26 513.61 513.38 513.18 512.91 512.85 512.60 512.52 512.39 512.24 512.06 511.92 511.72 511.67 511.46
GSD-AP-PZ-6 519.60 513.61 513.35 513.16 512.90 512.80 512.57 512.51 512.39 512.28 512.02 511.90 511.70 511.65 511.42
GSD-AP-MW-4V 520.33 - - -- - - -- - - -- - - - -- -
GSD-AP-MW-18H 524.45 -- - -- -- - -- -- - - -- - - -- -
GSD-AP-MW-19H 517.32 -- -- -- -- -- -- -- -- -- -- -- -- -- --
GSD-AP-MW-20H 516.68 -- - - -- - - -- - - -- - - -- -
GSD-AP-MW-2V 525.31 - - - - - - - - - - - - - -
GSD-AP-MW-2VA | 524.94 - - - - - - - - - - - - - -

Notes:

1. ft. AMSL - feet above mean sea level

2. -- Not Measured




Table 3.

Groundwater Elevations Summary

Well Name

Top of Casing

Groundwater Elevation

Elevation (ft AMSL)
7/26/2018 8/2/2018 8/6/2018 8/20/2018 | 8/23/2018 | 8/27/2018 | 8/30/2018 9/6/2018 9/10/2018 | 9/13/2018 | 9/20/2018 | 9/24/2018 | 9/27/2018 | 10/1/2018
GSD-AP-MW-1 526.37 512.81 512.90 512.90 512.69 512.63 512.54 512.48 512.27 512.17 512.08 511.88 511.81 512.02
GSD-AP-MW-2 526.16 512.85 513.01 513.03 512.78 512.71 512.61 512.54 512.36 512.25 512.16 511.97 512.05 512.23
GSD-AP-MW-3 526.80 512.83 513.38 513.09 512.88 512.82 512.67 512.60 512.42 512.30 512.23 512.05 512.53 512.55
GSD-AP-MW-4 520.60 512.77 513.42 513.08 512.86 512.79 514.66 512.57 512.38 512.28 512.19 512.01 512.63 512.58
GSD-AP-MW-5 516.27 509.48 510.79 510.60 510.62 510.32 510.00 509.79 509.37 509.25 509.21 508.88 510.63 510.63
GSD-AP-MW-6 515.23 508.68 510.15 509.85 509.81 509.61 509.26 509.11 508.68 508.56 508.56 508.21 510.16 509.95
GSD-AP-MW-7 519.86 507.33 507.82 507.96 507.92 507.85 507.68 507.54 507.24 507.15 507.11 506.97 507.68 507.98
GSD-AP-MW-8 519.22 507.48 508.25 507.98 507.76 507.78 507.70 507.79 507.77 507.61 507.74 507.75 508.30 507.81
GSD-AP-MW-9 520.36 507.54 508.25 508.06 507.76 507.82 507.70 507.84 507.79 507.66 507.79 507.82 508.28 507.86
GSD-AP-MW-10 530.91 509.04 509.96 509.81 509.35 509.32 509.19 509.18 509.09 509.05 509.10 509.09 509.54 509.55
GSD-AP-MW-11 517.01 507.64 508.55 508.26 507.93 507.95 507.89 507.92 507.88 507.74 507.82 507.84 508.48 508.14
GSD-AP-MW-12 521.82 509.93 511.43 510.99 510.70 510.54 510.35 510.24 510.00 509.79 509.69 509.68 510.31 510.57
GSD-AP-MW-14 548.34 -- -- 526.24 -- -- -- -- 526.00 -- -- -- 525.80 -- --
GSD-AP-MW-16 555.83 -- -- -- -- -- -- -- -- -- -- -- -- -- -
GSD-AP-MW-17 550.11 -~ - -- -~ - -- -~ - -- -~ - - -~ -
GSD-AP-PZ-1 521.64 511.10 511.48 511.38 511.18 511.11 510.87 510.74 510.46 510.29 510.18 509.86 509.63 510.16 510.48
GSD-AP-PZ-2 516.49 507.39 508.46 508.19 508.03 507.96 507.81 507.83 507.70 507.56 507.62 507.50 -- 508.50 508.22
GSD-AP-PZ-5 524.26 511.31 511.54 511.42 511.24 511.11 510.98 510.88 510.62 510.44 510.36 510.07 509.95 510.12
GSD-AP-PZ-6 519.60 511.28 511.60 511.44 511.26 511.15 510.98 510.89 510.61 510.45 510.34 509.93 509.91 510.19
GSD-AP-MW-4V 520.33 -- -- -- - - -- - - -- - - - - -
GSD-AP-MW-18H 524.45 - - -- - - -- -- - -- -- - - -- -
GSD-AP-MW-19H 517.32 -- -- -- -- -- -- -- -- -- -- -- -- -- --
GSD-AP-MW-20H 516.68 -- - - -- - - -- - - -- - - -- -
GSD-AP-MW-2V 525.31 - - - - - - - - - - - - - -
GSD-AP-MW-2VA | 524.94 - - - - - - - - - - - - - -

Notes:

1. ft. AMSL - feet above mean sea level

2. -- Not Measured




Table 3.

Groundwater Elevations Summary

Well Name

Top of Casing

Groundwater Elevation

Elevation (ft AMSL)
10/4/2018 | 10/15/2018 | 10/22/2018 | 11/14/2018 | 11/28/2018 | 12/3/2018 | 12/18/2018 | 1/3/2019 2/4/2019 2/25/2019 | 6/10/2019 | 8/19/2019 | 4/13/2020 | 8/24/2020

GSD-AP-MW-1 526.37 511.94 511.70 511.57 - - 513.12 - - 517.76 519.26 514.50 511.97 517.91 512.36
GSD-AP-MW-2 526.16 512.12 511.84 511.73 - - 513.15 - - 516.64 518.15 514.30 512.01 516.67 512.37
GSD-AP-MW-3 526.80 512.39 512.03 511.90 -- -- 513.50 -- -- 515.98 517.38 514.21 512.03 516.42 512.48
GSD-AP-MW-4 520.60 512.40 512.03 511.89 - - 513.54 - - 515.78 517.13 514.13 512.00 515.99 512.57
GSD-AP-MW-5 516.27 510.40 509.76 509.64 - - 511.52 - - 512.09 513.01 511.13 508.72 512.38 510.36
GSD-AP-MW-6 515.23 509.78 509.17 509.05 -- -- 510.58 -- -- 510.70 511.64 510.02 507.89 511.28 509.81
GSD-AP-MW-7 519.86 507.94 507.76 507.54 - - 509.41 - - 509.82 513.85 508.34 506.95 510.09 507.64
GSD-AP-MW-8 519.22 507.90 507.62 507.37 - - 508.98 - - 508.46 511.45 507.78 507.62 509.16 507.98
GSD-AP-MW-9 520.36 507.93 507.63 507.39 -- -- 508.69 -- -- 508.46 511.42 507.83 507.61 508.71 508.06
GSD-AP-MW-10 530.91 509.39 509.03 508.97 - - 509.66 - - 509.93 511.87 509.34 508.74 509.73 509.13
GSD-AP-MW-11 517.01 508.07 507.77 507.53 - - 509.29 - - 509.06 511.67 508.12 507.59 509.18 507.99
GSD-AP-MW-12 521.82 510.38 509.87 509.64 -- -- 512.76 -- -- 514.11 515.43 511.29 508.94 514.20 509.66
GSD-AP-MW-14 548.34 - - 525.80 - - 526.19 - - 527.65 528.71 527.07 526.25 528.26 526.07
GSD-AP-MW-16 555.83 - - 529.67 529.34 529.51 529.75 529.98 530.52 531.32 531.98 530.55 529.71 531.91 529.60
GSD-AP-MW-17 550.11 -- -- 531.30 530.47 530.50 530.77 531.44 532.49 532.25 534.03 531.23 530.30 532.80 530.65
GSD-AP-PZ-1 521.64 512.40 510.01 509.86 - - 512.99 - - 517.29 519.05 513.54 510.14 517.30 510.78
GSD-AP-PZ-2 516.49 508.16 507.79 507.51 - - 509.29 - - 509.02 511.33 508.15 507.31 509.12 508.13
GSD-AP-PZ-5 524.26 510.25 510.02 509.93 - - 512.73 - - 517.72 519.28 513.81 510.37 518.21 511.00
GSD-AP-PZ-6 519.60 510.33 510.06 509.95 - - 513.05 - - 517.43 518.72 513.82 510.30 517.75 510.99
GSD-AP-MW-4V 520.33 - - -- - - - - - - - - -- 516.09 512.39
GSD-AP-MW-18H 524.45 - - -- - - -- - - - - - -- 518.59 511.07
GSD-AP-MW-19H 517.32 -- -- -- -- -- -- -- - - -- -- - 516.97 511.36
GSD-AP-MW-20H 516.68 - - -- - - - - - - - - -- 516.28 512.47
GSD-AP-MW-2V 525.31 - - -- - - -- - - -- - - - 516.60 512.43
GSD-AP-MW-2VA 524.94 - - - - - -- - - -- - - -- 519.33 512.43

Notes:

1. ft. AMSL - feet above mean sea level

2. -- Not Measured




Table 4.
Horizontal Groundwater Flow Velocity Calculations

2020 1st Semi-Annual Monitoring Event

Hydraulic Hydraulic Effective Calculated Calculated
Dat PZ-6 MW-10 Distance Gyradient Cor?ductivit Porosit Groundwater | Groundwater
ate y Y Flow Velocity | Flow Velocity
h: (ft) h: (ft) Al (ft) Ah/AI (ft/ft) K n (ft/d) (ftiyr)
8/24/2020 510.99 509.13 1455.00 0.00128 12.33 0.20 0.079 28.8

Notes:

ft=feet

ft/d = feet/day
ft/ft = feet per foot

ft/yr = feet per year




Table 5.

Relative Percent Difference Calculations

2020 1st Semi-Annual Monitoring Event

Monitoring Point Identification

Relative Percent

Parameter Units Difference (RPD %o)
GC-AP-MW-3 GC-AP-MW-3DUP
Boron mg/L 1.16 1.15 0.9
Calcium mg/L 75.7 73.4 3.1
Chloride mg/L 5.89 5.94 0.8
Sulfate mg/L 246 276 115
TDS mg/L 455 445 2.2
Barium mg/L 0.0363 0.0362 0.3
Cobalt mg/L 0.0191 0.0191 0.0
Monitoring Point Identification ]
Parameter Units .Relatlve Percent
Difference (RPD %o)
GC-AP-MW-7 GC-AP-MW-7 DUP
Calcium mg/L 16.7 16.8 0.6
Chloride mg/L 6.19 6.11 1.3
Sulfate mg/L 9.19 8.93 2.9
TDS mg/L 109 108 0.9
Barium mg/L 0.0845 0.0833 1.4
Monitoring Point Identification .
Parameter Units .Relatlve Percent
Difference (RPD %o)
GC-AP-MW-16 GC-AP-MW-16 DUP
Calcium mg/L 12.2 12.3 0.8
Chloride mg/L 2.94 2.88 2.1
Sulfate mg/L 74.1 79.1 6.5
TDS mg/L 131 121 7.9
Barium mg/L 0.0261 0.0257 15
Cobalt mg/L 0.0294 0.0300 2.0




Table 6.

Summary of Background Levels and Groundwater Protection Standards

Analyte Units Background GWPS
Antimony mg/L 0.003 0.006
Arsenic mg/L 0.005 0.01
Barium mg/L 0.259 2
Beryllium mg/L 0.003 0.004
Cadmium mg/L 0.00101 0.005
Chromium mg/L 0.01 0.1
Cobalt mg/L 0.0538 0.056
Combined Radium-226/228 pCi/L 1.213 5
Fluoride mg/L 0.23 4
Lead mg/L 0.005 0.015
Lithium mg/L 0.02 0.04
Mercury mg/L 0.000664 0.002
Molybdenum mg/L 0.01 0.1
Selenium mg/L 0.01 0.05
Thallium mo/L 0.001 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)




Table 7.
First Semi-Annual Monitoring Event Analytical Summary

Field Parameters
WELL SAwlEE DO ORP Temperature Conductivity Turbidity
DATE
UNITS mg/L mv C uS/cm NTU
GSD-AP-MW-1 8/25/2020 0.13 68.12 18.21 1114.20 4,99
GSD-AP-MW-2 8/25/2020 0.14 -73.25 20.17 512.80 5.80
GSD-AP-MW-3 8/26/2020 0.22 142.16 20.74 628.30 1.83
GSD-AP-MW-4 8/26/2020 0.18 -92.61 20.20 336.17 4,78
GSD-AP-MW-5 8/24/2020 0.15 104.39 20.95 284.81 5.47
GSD-AP-MW-6 8/26/2020 0.18 68.47 19.84 149.86 2.74
GSD-AP-MW-7 8/26/2020 0.12 73.95 18.79 185.58 1.65
GSD-AP-MW-8 8/26/2020 0.13 -44.18 18.25 349.74 2.53
GSD-AP-MW-9 8/26/2020 0.17 -43.17 19.03 313.69 3.90
GSD-AP-MW-10 8/26/2020 0.12 -124.35 19.96 302.47 7.10
GSD-AP-MW-11 8/26/2020 0.11 -37.91 20.08 628.42 7.33
GSD-AP-MW-12 8/26/2020 0.11 69.12 18.79 579.07 1.46
GSD-AP-MW-14 8/25/2020 4.36 244,52 18.95 292.74 3.45
GSD-AP-MW-16 8/25/2020 4.67 212.33 19.33 254.18 3.23
GSD-AP-MW-17 8/24/2020 0.88 -81.75 23.20 282.97 9.38
GSD-AP-MW-18H 8/25/2020 7.46 150.16 17.07 179.89 2.87
GSD-AP-MW-19H 8/26/2020 0.08 -16.05 18.79 319.69 3.97
GSD-AP-MW-20H 8/26/2020 0.15 -0.98 19.76 446.93 5.79
GSD-AP-MW-2VA 8/25/2020 0.26 -164.54 21.07 534.26 3.28
GSD-AP-MW-4V 8/26/2020 0.10 -168.75 19.26 360.35 4,95
GSD-AP-PZ-1 8/24/2020 0.59 133.39 19.37 208.32 1.99
GSD-AP-PZ-2 8/24/2020 0.24 134.49 20.96 184.93 8.50
GSD-AP-PZ-5 8/24/2020 4.85 234.17 17.18 45.69 3.64
GSD-AP-PZ-6 8/24/2020 5.76 210.99 18.71 48.83 4,94

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. (+) J indicates trace or estimated concentration applied when field duplication precision limits are exceeded

4. 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.

5. TDS - Total Dissolved Solids




First Semi-Annual Monitoring Event Analytical Summary

Table 7.

APPENDIX 111
WELL SAMlPEE Boron Calcium Chloride Fluoride pH Sulfate TDS
DATE
UNITS mg/L mg/L mg/L mg/L SU mg/L mg/L
GSD-AP-MW-1 8/25/2020 1.11 218 5.59 Non-Detect 6 642 1060
GSD-AP-MW-2 8/25/2020 0.528 80.5 2 0.273 6.65 114 339
GSD-AP-MW-3 8/26/2020 1.16 75.7 5.89 Non-Detect 5.87 246 455
GSD-AP-MW-4 8/26/2020 0.398 22.8 8.96 0.251 6.68 15.5 168
GSD-AP-MW-5 8/24/2020 0.329 35.5 6.64 0.0607(J) 6.11 21.2 175
GSD-AP-MW-6 8/26/2020 0.0633(J) 12.9 9.21 Non-Detect 5.96 13.1 91.3
GSD-AP-MW-7 8/26/2020 0.0665(J) 16.7 6.19 Non-Detect 6.11 9.19 109
GSD-AP-MW-8 8/26/2020 0.0501(J) 55.5 5.16 0.0732(J) 6.29 16.1 215
GSD-AP-MW-9 8/26/2020 0.0565(J) 43.2 6.57 0.13 6.75 12.9 192
GSD-AP-MW-10 8/26/2020 0.108 37.8 5.39 0.0997(J) 6.73 10.5 186
GSD-AP-MW-11 8/26/2020 0.257 111 4.74 Non-Detect 6.38 280 517
GSD-AP-MW-12 8/26/2020 0.0698(J) 68.4 5.91 Non-Detect 5.63 282 472
GSD-AP-MW-14 8/25/2020 Non-Detect 13.1 3.03 Non-Detect 4.03 98.4 160
GSD-AP-MW-16 8/25/2020 Non-Detect 12.2 2.94 0.0863(J) 4.2 74.1 131
GSD-AP-MW-17 8/24/2020 0.0303(J) 30.8 2.82 0.163 8.17 10 162
GSD-AP-MW-18H 8/25/2020 0.105 14.9 5.79 Non-Detect 5.13 52.6 107
GSD-AP-MW-19H 8/26/2020 0.39 39.3 7.03 Non-Detect 6.33 72.9 202
GSD-AP-MW-20H 8/26/2020 0.308 47.6 6.73 0.103 6.36 112 310
GSD-AP-MW-2VA 8/25/2020 0.552 4,97 6.4 2.4 8.43 4.83 321
GSD-AP-MW-4V 8/26/2020 0.0611(J) 23.5 5.37 0.217 7.83 1.21 239
GSD-AP-PZ-1 8/24/2020 Non-Detect 29 3.35 0.114 6.64 4,16 114
GSD-AP-PZ-2 8/24/2020 Non-Detect 24.8 5.46 Non-Detect 6 3.88 115
GSD-AP-PZ-5 8/24/2020 Non-Detect 2.94 3.96 Non-Detect 4.65 Non-Detect 42.7
GSD-AP-PZ-6 8/24/2020 Non-Detect 3.45 3.59 Non-Detect 5.38 1.31 37.3
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. (+) J indicates trace or estimated concentration applied when field duplication precision limits are exceeded
4. 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.

5. TDS - Total Dissolved Solids




Table 7.

First Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV
WELL S'EIXI\_I?EE Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt
UNITS mg/L mg/L mg/L mg/L mg/L mg/L mg/L
GSD-AP-MW-1 8/25/2020 Non-Detect 0.00435(J) 0.0358 Non-Detect Non-Detect Non-Detect 0.0193
GSD-AP-MW-2 8/25/2020 Non-Detect 0.727 0.0812 Non-Detect Non-Detect Non-Detect 0.0298
GSD-AP-MW-3 8/26/2020 Non-Detect Non-Detect 0.0363 Non-Detect Non-Detect Non-Detect 0.0191
GSD-AP-MW-4 8/26/2020 Non-Detect 0.0133 0.181 Non-Detect Non-Detect Non-Detect 0.0231
GSD-AP-MW-5 8/24/2020 Non-Detect Non-Detect 0.238 Non-Detect Non-Detect Non-Detect 0.00222(J)
GSD-AP-MW-6 8/26/2020 Non-Detect Non-Detect 0.0771 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-7 8/26/2020 Non-Detect Non-Detect 0.0845 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-8 8/26/2020 Non-Detect 0.00304(J) 0.235 Non-Detect Non-Detect Non-Detect 0.00388(J)
GSD-AP-MW-9 8/26/2020 Non-Detect Non-Detect 0.202 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-10 8/26/2020 Non-Detect 0.00422(J) 0.322 Non-Detect Non-Detect Non-Detect Non-Detect
GSD-AP-MW-11 8/26/2020 Non-Detect 0.00246(J) 0.165 Non-Detect Non-Detect Non-Detect 0.