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CHARLES R. LOWMAN POWER PLANT

1.0 Introduction

This Assessment of Corrective Measures (ACM) report was prepared in accordance with the Alabama
Department of Environmental Management’s (ADEM) Standards for the Disposal of Coal Combustion
Residuals (CCR) in Landfills and Surface Impoundments, ADEM Admin. Code Chapter 335-13-15, the U.S.
Environmental Protection Agency’s CCR Rule, 40 Code of Federal Regulations (CFR) Part 257 Subpart D,
and Part C of an Administrative Order issued by ADEM to PowerSouth (AO 18-099-GW) on August 15,
2018.

Section 257.96 and r. 335-13-15-.06(7) of the CCR rules require an ACM if any constituents listed in
Appendix IV of the rule have been detected at a statistically significant level (SSL) that is greater than a
groundwater protection standard (GWPS) as defined in § 257.95(h) and r. 335-13-15-.06(6)(h), and the
owner or operator has been unable to demonstrate that the cause of that constituent concentration level
was a source other than the CCR unit. Beryllium, cobalt, lithium, and molybdenum have been detected
at SSLs above respective GWPS at the Charles R. Lowman Power Facility (Site), located in Washington
County, Alabama. This ACM was initiated in April 2019 within 90 days of identifying the SSLs.

In addition, initial detections of arsenic and beryllium above promulgated MCL’s prompted ADEM to issue
Administrative Order No. 18-099-GW, in part requiring PowerSouth to conduct a comprehensive
investigation, assessment of corrective measures, and potential implementation of corrective measures
at the Site. This report summarizes soil and groundwater investigation work performed at the Lowman
plant, and identifies and evaluates potential corrective measures that could be selected and implemented
to restore site groundwater to compliance with GWPS.

1.1 SCOPE AND OBJECTIVES

The CCR Rules (40 CFR 8257.96(c) and ADEM Admin Code r. 335-13-15-.06(7)(c)) and ADEM Administrative
Order No. 18-099-GW require that the ACM must include an analysis of the effectiveness of any potential
corrective measures in meeting all requirements and objectives of the remedy as described under §
257.97 and r. 335-13-15-.06(8). These remedy evaluation criterion include:

B The performance, reliability, ease of implementation, and potential impacts of appropriate
potential remedies, including safety impacts, cross-media impacts, and control of exposure to any
residual contamination;

B The time required to begin and complete the remedy, and;

B Theinstitutional requirements, such as state or local permit requirements or other environmental
or public health requirements that may substantially affect implementation of the remedy(s).

These requirements form the basis for evaluating potential corrective measure technologies outlined in
this report. Potential corrective measures options are listed in Section 4. Potential technologies are
evaluated against these requirements in Section 5. PowerSouth’s preliminary recommendation for
corrective measures are included in Section 6.

1.2 SITE INFORMATION AND HISTORICAL SITE OPERATIONS

The Charles R. Lowman Power Plant is a coal fired power generating facility located along the west bank
of the Tombigbee River near Leroy, Washington County, Alabama (Figure 1-1). The main facility consists
of three power generating units and coal off-loading and storage units (Figure 1-2). Construction of Unit
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#1 was completed in the late 1960s with Units #2 and #3 being competed in late 1970s. The regulated
Coal Combustion Residual (CCR) unit at the site is one facility consisting of the Unit 1 Ash Pond, the Unit
2/3 Ash Pond and the Flue-Gas Desulfurization (FGD) Pond (Figure 1-2).

1.3 REPORT ORGANIZATION

This ACM is divided into seven sections. The remaining sections in this report include:

Section 2 — presents summaries of the findings from recent investigations;
Section 3 - identifies remedial objectives and goals;

Section 4 — identification and screening of potential corrective measures;
Section 5 —detailed evaluation of the potential corrective measures;
Section 6 -recommended corrective measures; and

Section 7 — references cited.

1-2
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2.0 Summary of Previous Investigations

2.1 SITE DESCRIPTION

This section describes the Site and surrounding area. It presents general summaries of the physiographic
setting, climate, geology, surface water hydrology, and hydrogeology.

2.1.1 Physiography

The Lowman Plant is located within the Alluvial-Deltaic Plain district of the East Gulf Coastal Plain
physiographic section of Alabama. This district is made up of broad flat flood plain and terraces within the
valleys of the Tombigbee and Alabama River systems. Topography surrounding the Plant is relatively flat
with a maximum relief of less than 20 feet. The facility is located at an elevation of approximately 45 feet
above mean sea level (amsl) and about 40 feet above the base-flow level of the Tombigbee River (CDG,
2019a).

2.1.2 Climate

The Site is located in an area of moderately high precipitation with an average annual precipitation of
approximately 60 inches, with most falling as rain. Historically, March (6 inches on average) is the wettest
month of year with October (3 inches) being the driest.

The mean average high and low annual temperatures in nearby Jackson, Alabama are 76.7 degrees
Fahrenheit (°F) and 52.8°F, respectively. The highest average maximum monthly temperature occurs in
July and August (around 91°F) and the lowest average monthly temperature of 35°F occurs in January.

2.1.3 Geology

The main Lowman facility is located within the alluvial valley along the west bank of the Tombigbee River.
Geology at the site is dominated by fluvial channel and terrace deposits. These deposits consist of
interbedded clays, clayey sand and sand to a depth of approximately 90 to 100 feet. Beneath the channel
and terrace deposits lie a weathered limestone. This limestone unit is most likely attributable to the
Marianna Limestone of the Tertiary age Oligocene Series (CDG, 2019a).

The surficial geology of Washington County consists of Tertiary aged sedimentary units which strike to the
northwest and dip to the southwest. The Miocene and Pliocene series cover a large part of Washington
County. Weathered outcrops of the Miocene and Pliocene are light gray and varicolored clay; yellow, pink,
and tan sands; gravel; and sandstone. The series are more than 300 feet thick in Washington County.
Along the major stream valleys of the Alabama and Tombigbee rivers the localized surficial geology is
primarily Quaternary age alluvial sediments and stream terrace deposits (CDG, 2019a).

Between 1965 and 1978, during the construction of the plant, a large volume of fill material obtained from
local sources was used to bring the Site up to its current grade. In some cases, this material was greater
than 20 feet in thickness. This addition of fill material has likely resulted in a decrease in the porosity of
the native sediments lying beneath the Site (CDG, 2019a).

Site geology consisted of fluvial channel and terrace deposits. These units were comprised of interbedded
clays, clayey sands, and sand to a depth of 90 to 100 feet below the land surface. Beneath these fluvial
deposits is a weathered limestone, believed to be part of the Marianna Limestone (CDG, 2019a).

2-1
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2.1.4  Hydrogeology

As described in the previous section, the surficial geology of the Site is comprised of a complex sequence
of fluvial sedimentary deposits to a depth of approximately 90 feet below ground surface (approximately
57 feet amsl). Data collected from previous studies found the bed of the Tombigbee River adjacent to the
plant is at an average elevation of approximately -11 feet amsl (CDG, 2019b).

Several factors influence the direction of groundwater flow within the surficial unit beneath the facility.
The main factor is the Tombigbee River which borders the site to the east. Changes in the river stage have
been observed to effect the groundwater levels beneath the plant.

During the April 2019 Comprehensive Investigation conducted at the Site, groundwater in the existing
monitoring wells (Figure 2-1) was encountered at depths ranging from 5.96 to 30.72 feet below the top
of the well casings (ft toc) within the area of the main facility (Table 2-1). Groundwater elevations during
the 2019 event ranged from 18.36 to 23.21 feet amsl. Groundwater elevations at the Site have fluctuated
due to local precipitation, surface water infiltration, the water level in the ash ponds, and the fluctuating
level of the Tombigbee River. In February 2016, when the Tombigbee River levels were higher, the
groundwater evaluations ranged from 18.32 to 26.80 ft amsl. When the river stage was lower in
November 2016 the groundwater elevations ranged from 1.84 to 27.87 ft amsl.

Based upon the April 2019 groundwater level data a potentiometric surface map of the shallow aquifer
was prepared for the Site (Figure 2-2). The predominant groundwater flow direction during the April
2019 investigation was toward the east and southeast. CDG noted that during the Comprehensive
Investigation activities, the Tombigbee River was fluctuating to levels well above flood stage and that
groundwater conditions beneath the facility were at the upper end of the historical range of seasonal
fluctuations observed over the previous monitoring period (CDG, 2019). CDG stated that under normal
stage conditions the general groundwater flow direction within the shallow aquifer would be more
distinctly to the east and southeast. This can be seen in potentiometric surface maps prepared during
previous sampling events. These historic maps are presented in Appendix B.

The hydraulic gradient in the surficial aquifer during the April 2019 event varied slightly throughout the
site. The gradient from Unit 2/3 Ash Pond moving east-southeast toward the river was approximately
0.0018 ft/ft. On the northern portion of the Site the hydraulic gradient from MW-9 toward the river (east)
was approximately 0.0057 ft/ft.

Aquifer step drawdown testing was conducted on seven of the piezometers in order to determine the
hydraulic conductivity (K) of the surficial aquifer beneath the main facility. The results of the drawdown
test were evaluated using AQTESOLV® software. The calculated K values ranged from 6.045 x 10-5
centimeter per second (cm/sec) to 1.769 x 10-4 cm/sec (0.171 ft/day to 0.505 ft/day) at the main plant.
This range of values is consistent with the heterogenous silt and clayey sand lithology in the surficial
aquifer.

2.2 SUMMARY OF NATURE AND EXTENT

2.2.1 Soil

During the April 2019 Comprehensive Investigation (CDG, 2019b) sampling activities, direct-push
technology (DPT) soil and groundwater samples were collected from varied depth intervals at multiple
locations across the Site (Figure 2-3). The purpose of the DPT investigation was to optimize the locations
for additional monitoring wells and to provide soil characterization data. Thirteen soil samples were
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selected and submitted for laboratory analysis for each of the Appendix IV parameters. The results of the
laboratory soil analyses are summarized in Table 2-2.

Laboratory results for the five Appendix IV COC’s with GWPS exceedances as compared to the current EPA
regional soil screening level (RSL) for protection of groundwater are as follows:

B Arsenic (As) had RSL soil exceedances ranging from 305 ug/kg to 3200 ug/kg versus a RSL of 290
ug/kg;

B Beryllium (Be) did not have any exceedances of the RSL (3200 ug/kg). Detectable concentrations
of beryllium ranged from 286 ug/kg to 459 ug/kg;

B Cobalt (Co) had RSL soil exceedances ranging from 262 ug/kg to 3170 ug/kg versus a RSL of 27
ug/kg.

B Lithium (LI) had one detection at a value of 3220 ug/kg, which was in exceedance of the soil RSL
of 1200 ug/kg.

B  Molybdenum (Mo) had RSL soil exceedances ranging from 429 ug/kg to 1220 ug/kg versus a RSL
of 200 ug/kg.

A copy of the EPA’s most current RSL table is included in Appendix A. It is important to note that the RSLs
are not site-specific values derived from leaching tests on site soils, but rather conservative values for
potential consideration as an initial point of comparison. This is especially the case for each Appendix IV
COC’s of interest, where their naturally occurring values in this geographic area can exceed the specified
RSL.

2.2.2  Groundwater

Groundwater Quality

CDG installed twelve (12) piezometers (PZ1 — PZ12) at the Site in 2014 (Sheet 3, Appendix B). CDG re-
designated ten of the piezometers (PZ1, PZ2, PZ4 — PZ10, and PZ12) to monitoring wells in 2016. One new
monitoring well (MW-11) was installed at the site and PZ3, PZ6, and PZ11R were retained as piezometers
(Figure 1, Appendix B). The wells have been sampled for CCR Rule Appendix lll and Appendix IV
parameters semi-annually since then, with some wells being sampled more often. Ten additional
monitoring wells were installed at the Site in 2019 and piezometer PZ3 was re-designated to monitoring
well MW-3 (Figure 2-2). During groundwater sampling events, field parameters including hydrogen ion
concentration (pH), temperature, conductivity, dissolved oxygen, turbidity, and oxidation/reduction
potential were collected (Table 2-3). The two monitoring wells upgradient of the ash ponds (MW1 and
MW2) have relatively low pH values ranging from 4.33 to 5.80. Generally speaking, the wells adjacent to
and down-gradient of the ash ponds have slightly higher pH values ranging from 4.06 to 7.06. This range
does not include the December 2018 readings which were unusually high and are suspect. Selected field
parameters (pH and ORP) from the April 2019 sample event are shown on Figure 2-4.

Previous sampling events have detected arsenic above the MCL and shown that beryllium, cobalt, lithium,
and molybdenum were detected at a statistically significant level (SSL) above their respective GWPS. The
GWPS for these compounds were previously established for the Lowman facility using the statistical
approach specified under 40 CFR 257.95 and 335-13-15-.06(6). This s detailed in the facility’s 2018 Annual
Groundwater Monitoring Report (CDG, 2019b). The GWPS established for the Site are included in Table
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2-4. While there have been exceedances of these constituents above their respective GWPS, overall the
concentrations remain relatively low (parts per billion). April 2019 groundwater analytical results are
presented in Table 2-5. COC trends in groundwater are shown for select wells in Figure 2-5. April 2019
groundwater analytical results are shown on Figure 2-6.

A network of 12 piezometers were initially installed in and around the plant area to determine site
groundwater levels/elevations and flow direction. Eight of the piezometers were subsequently converted
to monitoring wells. In 2016 four additional monitoring wells were installed and in 2019 nine more wells
were installed at the Site. Figure 2-2 shows the Lowman facility aerial view with well locations comprising
the current monitoring system installed in compliance with CCR Rules.

Groundwater sampling events were conducted via the monitoring well network in 2016, 2017, 2018, and
2019. For most of the groundwater sampling events during this period, samples were analyzed for CCR
Appendix Il and IV constituents. Analytical results and identification of parameters with GWPS
exceedances from the monitoring events are shown in Appendix C, Tables C-1 and C-2.

Based upon the historic groundwater flow directions determined at the site, monitoring wells MW-1 and
MW-2 are upgradient of the ash ponds and can serve as background wells (Figure 2-1, Appendix B). During
the sampling events arsenic, beryllium, lithium, and selenium have been detected sporadically in these
two wells and at concentrations well below their respective GWPS. Cobalt, barium, and combined radium
have been detected during each sampling event. Of these three, only cobalt has been detected in
concentrations above its GWPS of 6 ug/L.

Arsenic has been detected in concentrations above its GWPS (10 ug/L) in wells MW-5, MW-6, MW-8, MW-
14, MW-17, MW-20, and MW-23. Wells MW-1 through MW-14A have enough data to prepare trend
graphs for arsenic, cobalt, molybdenum, and lithium (Figure 2-5). During the sampling events the
concentration of As in MW-2, MW-7, MW-10 and MW-12A show no apparent trend. MW-4, MW-5A,
MW:-6, and MW-8 shows a slightly downward As trend while MW-5 shows a slightly upward trend.

The highest arsenic result from the most recent (April 2019) sampling event occurred in MW-20, with a
reported concentration of 51 ug/L arsenic (Table 2-5). MW-20 is a newly installed well located in close
proximity to the Tombigbee River and it was sampled shortly following its installation in April 2019.
PowerSouth resampled MW-20 in June (results pending) to determine if the April result was possibly
affected by its recent drilling and installation as opposed to being actually representative of GW conditions
at this location. Additional future sampling events should also help to determine the validity of this
elevated result.

Beryllium detected at SSLs exceeding its GWPS have occurred in only one well at the site, MW-4, during
the monitoring period of 2016 through April 2019. The April 2019 result was 4.6 ug/L beryllium, compared
to its GWPS of 4.0 ug/L. Further, although detected in MW-4 during each sampling event since 2016, the
concentrations of beryllium appear quite stable, ranging only from 4.4 to 7 ug/L in this one well.

Cobalt, lithium, and molybdenum have also been detected at SSLs above their respective GWPS. None of
these metals currently have established MCLs. The GWPS for each of these constituents was established
by EPA (2018) for CCR sites.

Cobalt has been detected at SSLs above its GWPS (6 ug/L) in monitoring wells MW-3, MW-4, MW-5, MW-
5A, MW-12A, MW-14 and, MW-14A. Cobalt has also been detected in MW-1 and MW-2 (background
wells) in concentrations above its GWPS. The highest concentrations have been reported for MW-4, with
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a maximum concentration of 1,000 ug/L during 2016 and 2017 sampling events. In 2019, the cobalt
concentration in MW-4 was reported at 800 ug/L, and cobalt was detected in new wells MW-16 and MW-
17 at concentrations of 30 ug/L and 42 ug/L, respectively. In 2019, Cobalt was reported at concentrations
exceeding the GWPS in 6 wells, with the maximum reported for MW-4 (800 ug/L). The average
concentration for the other 5 wells with the exceedance was 51 ug/L.

A review of the historical data (Table 2-5 and C-2) and Figure 2-5 for cobalt shows that the concentrations
are generally stable with some declining concentrations over time. For instance, MW-5, MW-5A, and MW-
14 have declined from above the GWPS to below the GWPS in recent events. In addition, cobalt has
declined from 1,000 ug/L to 800 ug/L in MW-4.

Lithium has been detected at SSLs above its GWPS (40 ug/L) in seven (7) monitoring wells (MW-5A, MW-
7, and MW-11, MW-12A, MW-14A, MW-16, and MW-23) during the 2016-2018 monitoring period. It has
ranged from non-detect to 220 ug/L during that period. In 2019 the number of wells with lithium
exceedances decreased to six, and the concentration in MW5A decreased to 90 ug/L as compared to a
normal concentration in the well of about 200 ug/L The remaining wells with exceedances had an average
lithium concentration of 120 ug/L during the April 2019 event. Lithium concentrations versus time charts
for wells with exceedances and multiple sampling events are shown in Figure 2-5. MW-5A, MW-11, and
MW-14A show downward trends while MW-7 and MW-12A are stable with no apparent trend. MW-12
and MW-23 have only been sampled the one time in April 2019.

Molybdenum has been detected in SSLs above its GWPS (100 ug/L) in monitoring wells MW-5A MW-11,
MW-12, MW-17, and MW-23 at times during the 2016 — 2018 monitoring period. It has ranged from non-
detect to 440 ug/L during that period. MW-12 had one exceedance (180 ug/L) in early 2016, but has not
had an exceedance since then. The 4 wells with GWPS exceedances during the April 2019 sampling event
had an average concentration of 192 ug/L. Molybdenum concentrations versus time charts for wells with
exceedances and multiple sampling events are shown in Figure 2-5. The reported concentrations of
molybdenum show no apparent trend in most wells at this time, with the exception of MW-12, which just
had the one exceedance in 2016. MW-11 shows a slight downward trend.

2.3 SUMMARY OF CONTAMINANT FATE AND TRANSPORT

2.3.1 Conceptual Site Model

Conceptual Site Models (CSMs) illustrate the physical, chemical, and biological relationships between
contaminant sources and affected resources. As such, they provide a basis for interpreting contaminant
fate and transport and assessments of risk to human and ecological receptors.

The CCR unit is presumed to be the source of CCR constituents in the surrounding groundwater. Variable
naturally occurring soil concentrations of As, Be, Co, Li, and Mo are a viable alternate hypothesis or co-
contribution for the indicated groundwater concentrations of these constituents.

The metal COCs (arsenic, beryllium, cobalt, lithium, and molybdenum) are typically highly adsorbed to soil
particles through a variety of sorption processes related to the soil type (e.g., clay, silt), soil organic
content, parent rock mineralogy, redox state, soil pH, cationic exchange capacity, and other factors. Thus,
these constituents are more likely to be present in the soil matrix than dissolved in groundwater. A low
pH can be a significant factor in the increased mobility for these COCS.

2-5



CHARLES R. LOWMAN POWER PLANT

Once in groundwater the COCs appear to migrate downgradient generally toward the east-southeast. This
migration of groundwater is influenced by the complex sequence of fluvial sedimentary deposits beneath
the Site. Migration is also influenced by the flow and level of the Tombigbee River. Following flood events,
the groundwater gradient to the northwest of the Site briefly changed to a northerly direction in response
the rise in river stage. In terms of potential receptors, no public or private drinking water wells are located
within a mile and half of the Site. The main receptor for site groundwater is the Tombigbee River.
However, since the volume and flow of river water is so much greater than groundwater flow from the
site, it is highly unlikely that any site-related Appendix IV constituents would even be detected in the river
water.

2.3.2 Contaminant Migration

Based upon groundwater monitoring data and the groundwater flow direction the Site’s COCs appear to
be migrating within the groundwater of the surficial aquifer from the area of the ash ponds toward the
Tombigbee river. The mobilization of arsenic and beryllium in groundwater at the Site can be affected by
several reactions such as dissolution/precipitation, adsorption/co-precipitation, and reduction/oxidation.
In addition to these it has been noted that the Tombigbee river has a large impact upon groundwater
movement at the Site. The stage of the river will affect both groundwater flow direction, gradient, and
seepage velocities.

The most common forms of arsenic found in groundwater are arsenite (As+3) and arsenate (As+5). Under
reducing conditions, arsenite is the predominant species while under oxidizing conditions arsenate is the
predominant species. Both are capable of adsorbing to subsurface materials, such as ferric oxides and
clay particles. Ferric oxides are particularly important to arsenate fate and transport as ferric oxides tend
to be abundant in the subsurface and arsenate strongly adsorbs to these surfaces in acidic to neutral
waters. The arsenic oxy-anions are also sensitive to changes in redox conditions. This has been observed
at the Site where wells with low redox values have elevated concentrations of arsenic while wells with
higher redox values have lower concentrations of arsenic (Figure 2-4).

Beryllium binds strongly to soil fulvic acid; binding increases with increasing pH. At pH ranges of 4 to 8,
beryllium oxide is highly insoluble, thus preventing mobilization in soil. Beryllium is strongly adsorbed by
finely dispersed sedimentary materials including clays, iron hydroxides, and organic substances (Izmerov,
1985). The mobility of beryllium in groundwater is limited because of the poor solubility of most beryllium
compounds and its affinity to bind with clay minerals and organic compounds. Beryllium mobility is
enhanced under low pH water conditions and may be found as a dissolved cation (beryllium2+) or may
form soluble fluorine and organic complexes (Kabata-Pendias and Mukherjee, 2007). At near-neutral pH
beryllium is controlled by the formation of beryllium hydroxide, which is a low solubility phase (USGS,
2017).

Cobalt is found in natural waters normally in concentrations of no more than a few micrograms per liter.
Coprecipitation or adsorption of cobalt by oxides of manganese and iron are important controlling factors
in the amount of cobalt that can occur in solution in water (Hem, 1985).

Most geogenic lithium in soil is insoluble and when added to soil, there is only limited sorption. Lithium
sorption increases with increasing soil pH and decreases proportionately with increasing lithium
concentrations. Compared to other cations in solil, lithium is mobile and may leach into groundwater and
surface water. In soils and groundwater in which Na and K are present at high concentrations, lithium
may remain in solution and behave conservatively. Lithium is commonly removed from solution by
incorporation into clays (Robinson, et al., 2018).
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Molybdenum is a rather rare element that occurs in oxidation states ranging from Mo3+ to Mo6+, but the
most common solid and aqueous species contain Mo4+ or Mo6+. In oxidizing conditions, the predominant
oxidation state is Mo6+, which forms molybdate anions in water. Below pH 2 the predominant molybdate
species is the undissociated form, H2Mo04(aq). The HMoO4- ion is predominant between about pH 2 and
pH 5. Above pH 5 the dominant species is the molybdate ion MoO42-. These generalizations about
molybdenum geochemistry indicate that it has a relatively high geochemical mobility, a tendency to enter
into solution in water under normal Earth-surface conditions (Hem, 1985).
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3.0 Cleanup Objectives and Remedial Goals

This section provides information regarding the corrective measure objectives for the Lowman Plant.

3.1 CORRECTIVE MEASURES OBJECTIVES

As indicated in § 257.96(a) and r. 335-13-15-.06(7)(a), the objectives of corrective measures for a CCR
facility are “to prevent further releases, to remediate any releases and to restore affected area to original
conditions.” As required in § 257.97(b) and r. 335-13-15-.06(8)(b), the remedy selected, at minimum,
must:

(1) Be protective of human health and the environment;

(2) Attain the groundwater protection standard;

(3) Control the source(s) of releases to reduce or eliminate, to the maximum extent feasible, further
releases of constituents in appendix IV to this part into the environment;

(4) Remove from the environment as much of the contaminated material that was released from the
CCR unit as is feasible, taking into account factors such as avoiding inappropriate disturbance of
sensitive ecosystems;

(5) Comply with standards for management of wastes.

3.2 REMEDIAL GOALS

The remedial goal for the Lowman Plant, as directed in the Admin Order Paragraph C.3., is to “contain the
source of the release and attain the established groundwater protection standard.” Moreover, § 257.98(c)
and ADEM Admin. Code r. 335-13-15-.06(9)(d) specify that implementation of the corrective program is
completed at a Site once the owner or operator demonstrates compliance with the applicable GWPS. The
GWPS for Appendix IV constituents in groundwater at the Lowman facility are presented in Table 2-4. The
GWPS for the five COCs at the Lowman facility are: arsenic (0.01 mg/L); beryllium (0.004 mg/L); cobalt
(0.006 mg/L); lithium (0.04 mg/L); and, molybdenum (0.1 mg/L).
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4.0 ldentification and Screening of Potential Corrective
Measures

Identification and evaluation of technologies that may be used as part of an overall remedial action is the
initial step in preparing a list of corrective measures to meet the requirements of the CCR Rule. Source
control methods are described in Section 4.1.  Sections 4.2 and 4.3 briefly identify the various
groundwater remedial technologies potentially applicable for implementation at the Site. Section 4.4
presents the results of the technology screening, to eliminate, or screen out, less effective technologies.

The remedial goals for the Site are to restore site groundwater to compliance with the GWPS for each
Appendix IV constituent that is detected at an SSL. As noted above, arsenic has been detected at levels
greater than the promulgated MCL but not at an SSL above is GWPS. Beryllium, cobalt, lithium, and
molybdenum have been detected at SSLs above respective GWPS at the Site. For the purposes of this
ACM, corrective measures screening will cover technologies which can potentially address all five of these
metals. For this ACM, beryllium, cobalt, lithium, and molybdenum are not being separately screened for
remedies. At most locations these COC’s have only been detected in low concentrations, they currently
do not have established MCLs (meaning their health risk due to ingestion has not been defined/studied),
and treatment approaches are likely to be compatible. Any needed treatability studies would be
performed during the design stage to address and optimize proposed treatment processes.

4.1 SOURCE CONTROL

Source control measures are aimed at removal, containment, or treatment of contaminated media that
can serve as a source of groundwater contamination. For the Lowman Plant, it is presumed that the CCR
wastes within the onsite unit is the source material. More specifically, it is presumed that the CCR within
existing Unit 1 Ash Pond, the Unit 2/3 Ash Pond, and the FGD Pond contain this source material. As such,
it is PowerSouth’s intent, pursuant to § 257.103(b) and r. 335-13-15.07(4)(b), to discontinue use of these
ponds and to complete closure of these ponds over the next several years. Details of proposed closure
designs have been prepared by PowerSouth and submitted to ADEM under separate submittal for review
and approval. A brief summary of the proposed closure design is provided below.

PowerSouth intends to conduct a clean closure of the Unit 1 Ash Pond via complete excavation and
removal of all CCR historically placed into the pond. The plan is to consolidate the CCR from the Unit 1 Ash
Pond into the Unit 2/3 Ash Pond. This approach will completely eliminate the Unit 1 Ash Pond as a source
of future impacts to groundwater. In-Place closure and capping of the Unit 2/3 Ash Pond and the FGD
Pond has been proposed, the details of which were included in a separate report and provided to ADEM.
Discontinued sluicing of ash and FGD wastes into the ponds combined with dewatering, and capping once
dewatering is completed, will significantly reduce or eliminate the ponds as a potentiometric high point
by reducing pressure to cause any potential migration of constituents of concern (CCR Rule Appendix IV
constituents) beyond the pond footprints into surrounding groundwater.

4.2 INSITU TREATMENT

Multiple In situ soil and groundwater treatment strategies exist for the five targeted COC’s present in GW
at Lowman. Some approaches rely on the addition of reagents to the subsurface to effect stabilization or
fixation of the COC’s throughout the targeted aquifer zone. Other approaches entail the construction of
passive systems that can treat or remove the COC’s by intercepting the natural flow of groundwater (e.g.,
permeable reactive treatment zones). In situ processes could involve adjustment of the pH and oxidation
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state or the addition of chemicals to remove contaminants through combinations of chemical oxidation,
chemical reduction, precipitation, or sorption.

4.2.1  In Situ Chemical Oxidation/Precipitation

In situ chemical oxidation (ISCO) strategies for arsenic are intended to promote the oxidation of arsenite
(As+3) to arsenate (As+5) ions. The arsenate complexes are significantly more stable and less toxic,
resulting in a lower degree of leaching into groundwater. In this form, it forms an arsenate oxyanion
(HAsO4* or H,AsOs) that is amenable to sorption onto iron hydroxides, iron arsenate, manganese
compounds, arsenopyrite (FeAsS) or other substrate materials such as iron-rich clays. Similar strategies
exist for the other four COC'’s. Oxidation can be accomplished by several techniques including air sparging,
ozone sparging, liquid oxygen or peroxide injection, chemical oxidant injection (e.g., injection of
permanganate or persulfate solutions), or the in situ placement of solid chemical oxidants. Several
oxidants can also combine with in situ divalent metals to form more powerful oxidants such as hydroxyl
radicals.

4.2.2  In Situ Chemical Reduction/Precipitation

In situ chemical reduction (ISCR) of arsenic can result in some precipitation complexes such as calcium
arsenite, but these are less stable (more susceptible for long term leaching). In general, it is more efficient
and easier to stabilize arsenic as arsenate (oxidized) rather than arsenite (reduced). However, some
reduction strategies can be used to promote the precipitation of arsenic compounds. Similar strategies
exist for the other four COC’s. Chemical reduction may be affected through use of chemical amendments
or biological (microbial) action. Reduction can be accomplished through direct injection of reducing
amendments or through placement of reducing amendments such as a zero valent iron wall. Due to the
dynamic exchange of groundwater beneath the site with oxygenated water from the Tombigbee River,
chemical reduction strategies are best suited for use in permeable reactive barrier applications.

4.2.3 In Situ Chemical Neutralization

Neutralization strategies are aimed at raising pH to meet water quality standards or to facilitate the
stabilization or removal of arsenic and beryllium. The aquifer alkalinity is an important parameter for
determining the necessary alkaline dosage.

4.2.4  Groundwater Migration Barriers

Low permeability barriers can be installed below the ground surface to prevent groundwater flow from
reaching locations that pose a threat to receptors. Barriers can be installed with continuous trenching
techniques using bentonite or other slurries as the low permeable barrier material to prevent migration
of groundwater. Barriers are most effective at preventing flow to relatively small areas or to protect
specific receptors. Protecting larger areas is possible if the COCs are not highly soluble and cannot follow
a diverted groundwater flow pattern. The barrier will change the groundwater flow conditions, and at
some point the increased head (pressure) will cause a change in flow patterns around the ends or beneath
the barrier. To reduce/prevent flow beneath the barrier, it must be sealed at an underlying impermeable
layer such as a clay layer or competent bedrock with very limited fractures. Groundwater migration
barriers are often used in conjunction with groundwater extraction systems. The barriers are used to
restrict flow to allow extraction systems upgradient of the barrier to collect groundwater.
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4.2.5 Permeable Reactive Treatment Barriers

Permeable reactive barriers (PRBs) can be an effective in situ groundwater treatment technology. In
general, the design involves excavation of a narrow trench perpendicular to groundwater flow and then
backfilling the trench with a reactive material that either removes or transforms COCs as the groundwater
passes through the PRB. The PRB can be designed to include impermeable sections to funnel the flow
through a narrower and more permeable reactive zone. This limits the potential problems of altered flow
paths. The treatment barrier can be used for redox manipulation (ISCO or ISCR), pH adjustment, or
adsorption technologies.

4.2.6 Electrokinetics

Electrokinetics is the application of low DC voltage gradients to the subsurface through simple electrodes,
which results in the migration of ions towards their oppositely charged electrode. The applied voltage
gradient also results in the bulk movement of groundwater from one electrode to another, through a
process known as electro-osmosis. This process is highly efficient in clay-rich strata, and can result in
migration of arsenate, arsenite, and metal cations and anions and dissolved compounds.

4.2.7  Soil Stabilization/Solidification

Soil solidification/stabilization (S/S) can be used to encapsulate the COC-laden soil and coexisting
groundwater into a stabilized soil that will not appreciably leach COCs. S/S typically involves blending
impacted soil either in situ or ex situ with Portland cement and other additives such as furnace slag or
bentonite. The amended soil has a very low permeability, improved compressive strength, and COCs are
bound permanently within the soil/cement matrix. S/S for a Site as large as the Lowman Power Plant
would be difficult to implement, especially for such low contaminant levels.

4.2.8 Monitored Natural Attenuation

Following the actions to close the CCR Units a highly promising corrective measure approach for the
groundwater is Monitored Natural Attenuation (MNA). MNA is well suited for low level COC’s, especially
metals which naturally have a strong affinity to sorb onto the soils. As applied to Superfund sites, EPA
defines MNA as “the reliance on natural attenuation processes (within the context of a carefully controlled
and monitored site cleanup approach) to achieve site-specific remediation objectives within a time frame
that is reasonable compared to that offered by other more active methods” (OSWER Directive 9200.4-17P
[EPA, 1999]). MNA processes may “include a variety of physical, chemical, and biological processes that,
under favorable conditions, act without human intervention to reduce the mass, toxicity, mobility, volume
or concentration of contaminants in soil or groundwater” (EPA, 1999).

4.3 GROUNDWATER RECOVERY AND EX SITU TREATMENT

Groundwater recovery containment strategies rely on hydraulic control to prevent the migration of
contamination or to prevent receptor contact. Groundwater recovery and treatment provides
containment through hydraulic control in addition to continuous mass removal of contaminants.
Groundwater can be removed from the aquifer using conventional vertical extraction wells, angled wells,
horizontal wells, or collection trenches and their associated pumping systems.

Recovered groundwater is treated ex situ prior to disposal of the effluent. A variety of potential treatment
techniques are available to remove the five COC’s; many rely on the same treatment principals and
process as for in situ treatment. Oxidation of arsenic is an advantage for essentially all ex situ groundwater
treatment processes. Adjustment of pH is another common feature of ex situ treatment and is easily
accomplished with several alkaline reagents. Treatment of the COC’s in extracted groundwater would
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consist of one or more of the following technologies: ion exchange, sorption (e.g., activated alumina),
membrane separation, or a coagulation/precipitation process.

4.4 TECHNOLOGY SCREENING

As indicated in Section 4.1, PowerSouth intends to conduct a clean closure of the Unit 1 Ash Pond via
complete excavation and removal of all CCR historically placed into the pond. The plan is to consolidate
the CCR from the Unit 1 Ash Pond into the Unit 2/3 Ash Pond. In addition, the Unit 2/3 Ash Pond and FGD
Pond will undergo in-place closure and capping, the details of which were developed in a separate report
that has been provided to ADEM. As such, source area control technologies screening and evaluations will
not be further presented in this ACM. The screening and evaluation steps to follow are therefore focused
on addressing adsorbed and dissolved groundwater impacts beyond the footprint of the waste units.

Each of the technologies identified and discussed above (except source control) have been included in
Table 4-1 to assist in the screening process. Table 4-1 groups each technology by its corresponding general
remedial action, then presents screening criteria where relative ratings have been assigned against
multiple criteria including technology performance, reliability, ease of implementation, exposure to
residuals, remediation timeframe, and permitting ability. Ratings for each criterion range from low to very
high, each subjectively assigned based on experience, site-specific lithology and COC characteristics, and
industry knowledge.

B Asindicated in Table 4-1, the following technologies were retained and will be evaluated further
as stand-alone or combined remedies in Section 5:Groundwater Recovery & Treatment

® Infused Oxygen Injection

B Oxidation / Ferrous Sulfate Precipitation
B Chemical Neutralization

B Permeable Treatment Barriers

B Monitored Natural Attenuation

B Ex Situ Groundwater Treatment
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5.0 Evaluation of Potential Corrective Measures

The evaluation of the most viable technologies to meet the requirements of § 257.96(c) and r. 335-13-15-
.07(c) of the CCR Rules is provided in the following section and is summarized in Table 5-1.

5.1 DESCRIPTION OF CORRECTIVE MEASURE ALTERNATIVES

Corrective measure alternatives were developed to provide PowerSouth with a manageable list of viable
cleanup options, along with sufficient detail of the viability of the cleanup options to adequately compare
and select the most plausible and optimal alternative(s) to implement. The technologies retained from
the CMS identification and screening step were used to derive three specific CMS alternatives for further
evaluation and analysis. This section explains the rationale for derivation of the corrective measures along
with a detailed description of each alternative.

5.1.1 Corrective Measure #1: Monitored Natural Attenuation

MNA is the use of natural biotic degradation or natural abiotic degradation (e.g., due to reduced iron
species, soil attenuation, advection, dispersion, dilution, etc.) for contaminant reduction. Natural
attenuation is thought to be active for the Lowman Site as evidenced by the overall low COC
concentrations and declining level of COCs despite the presence of the likely CCR source from the ash
ponds. MNA was retained as a corrective measure due to the relatively low levels of COCs, generally
declining dissolved plume, and physicochemical properties of arsenic and other COCs.
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The complexity of the COCs for the Site are not conducive to fully characterizing all natural attenuation
processes. Sorption of arsenic and other COCs is expected to be a significant MNA mechanism, in addition
to others. With active treatment or control of the source area ponds, natural processes should be a
realistic phased alternative for attenuating the CCR constituents within a reasonable time frame.

5.1.2 Corrective Measure #2: Permeable Treatment Barrier — Infused Oxygen Injection and
Chemical Neutralization

A permeable treatment barrier (PTB) is a functional subsurface unit that treats the contaminants in the
advecting groundwater flow. It is a passive approach that only treats dissolved phase contamination.
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Adsorbed phase contamination is treated through leaching of contaminants from the soil with subsequent
treatment downgradient at the PTB. A PTB is installed transverse to groundwater flow at a depth
corresponding to the contamination requiring treatment.

A PTB corrective measure for the Lowman Site could be used in two scenarios: 1) directly adjacent and
downgradient of the Unit 2/3 Ash Pond to intercept any residual source area contamination and prevent
its movement towards the River; 2) in a downgradient position(s) with an intent to intercept groundwater
flow into the River. The PTB can be configured for several treatment mechanisms. Based on the
technology screening, an oxidation (ISCO) wall or a combination ISCO/ISCR wall would be the most
effective implementation. An oxidation wall could be either an injection of infused oxygen, ozone
sparging, air sparging, or direct chemical injection or placement (e.g., hydrogen peroxide, permanganate,
calcium oxide). An infused oxygen barrier is assumed for the CMS; this approach can deliver oxygen
infused in a water solution at levels up to 40 milligrams per liter (mg/L) using off-the-shelf package
equipment systems.

PTBs can be constructed as shallow or deep horizontal trenched walls or as a series of injection wells
transverse to the groundwater flow. The groundwater pH or alkalinity can be adjusted at the treatment
barrier to optimize any in situ precipitation reactions. A metered addition of sodium hydroxide or sodium
carbonate would allow reliable adjustment while still meeting the constraints of any downgradient NPDES
discharge requirements.

The PTB could also be designed as a ISCO/ISCR combination wall. A promising remedial strategy for coal
ash sites is use an oxidation mechanism to convert As(lll) to As(V) followed by an injection of ferrous
sulfate (FeSO.) to provide additional iron for iron co-precipitation. Residual sulfate can then be used as a
source for bacterial driven sulfate reduction, which subsequently provides sulfide for further arsenic
precipitation.

The PTB may require recharging over time. The ability to maintain adequate and reactive reagent
concentrations at depth over an extended period of time is a significant operational and performance
assurance challenge for this corrective measure.

5.1.3 Corrective Measure #3: Groundwater Recovery and Treatment (GR&T)

GR&T provides both a hydraulic capture of Site contaminants along with limited mass removal.
Approximately four to five vertical groundwater recovery wells totaling approximately 50 gpm would
suffice to provide hydraulic containment. Recovered groundwater would be conveyed to a groundwater
treatment system contained within an equipment compound. The equipment required for this option
can either be capitally purchased or leased monthly from an equipment Supplier for the duration of
groundwater treatment. A conceptual treatment train would consist of an equalization tank followed by
particle filtration and ion exchange media filters. Treated water could be discharged to a National
Pollution Discharge Elimination System (NPDES) outfall on the Tombigbee River or reinjected into the
water table aquifer upgradient of the recovery wells.

lon exchange (IX) is a proven technology for removing metals from groundwater and can reach very low
effluent concentrations. lon exchange is a physical process in which ions held electrostatically on the
surface of a solid are exchanged for target ions of similar charge in a solution. The medium used for ion
exchange is typically a resin made from synthetic organic materials, inorganic materials, or natural
polymeric materials that contain ionic functional groups to which exchangeable ions are attached. The
filtration and ion exchange system will require minimal operational oversight and intervention as there
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are no moving parts or chemical addition. When a media resin becomes exhausted, it would be removed
and returned to the Supplier for reuse and disposal. The system would not require backwash or
wastewater collection streams.

Recovered Groundwater treatment with precipitation would be unnecessary due to the low levels of
arsenic and metals. Precipitation processes involves the conversion of soluble (dissolved) constituents to
insoluble particles that will precipitate such as hydroxides, carbonates, or sulfides which are subsequently
removed by physical methods such as clarification and/or filtration. An oxidation step would be needed
to convert the constituent to a less soluble and more easily precipitated form.

Adsorption media could also be used in lieu of ion exchange to treat the groundwater. Groundwater
containing dissolved constituents is passed through columns filled with adsorption media that attract and
accumulate the target ions onto the adsorbent surface and reduce their concentration in the bulk fluid
phase. When adsorption sites become filled, the column must be regenerated or disposed of and replaced
with new media. Common adsorbent media include activated alumina, copper-zinc granules, granular
ferric hydroxide, ferric oxide-coated sand, greensand, zeolite, and other proprietary materials. This
technology could also generate a significant regeneration waste stream.

5.2 PERFORMANCE EVALUATION

This CCR criterion includes the ability of the technology to effectively achieve the specified goal of
corrective measures to prevent further releases, to remediate any releases, and to restore the affected
area to original conditions.

5.2.1 Monitored Natural Attenuation

MNA can be effectively used at the Site to verify constituent reductions over time through natural
processes of physical and geochemical attenuation (Table 5-1). The Site COCs are strong candidates for
sorption and precipitation on soil and are expected to attenuate naturally at the Site with source area
control. The existing monitoring well network could be supplemented with additional monitoring wells
to effectively monitor constituent trends over time in key areas. Wells can be used in transects to show
a mass flux reduction in COCs and also in a downgradient trend. The overall performance for MNA can
be better predicted following continued monitoring well trend analysis. MNA performance after source
control will undoubtedly be more pronounced as the COCs would not be replenishing the aquifer from
pond leachate. The low levels of COCs at the Site are ideal for this corrective measure.

5.2.2 Permeable Treatment Barrier — Infused Oxygen Injection and Chemical Neutralization

PTBs and the use of ISCO or ISCR technologies for in situ remediation of arsenic have proven performance
but rely on complex chemistry and a thorough understanding of the Site hydrogeology. The ability of a
PTB to maintain adequate and reactive reagent concentrations at depth over an extended period is also
a major operational and performance assurance issue. This technology is expected to be effective in
treating many coal ash related constituents, but its long-term effectiveness and longevity is not well tested
(Table 5-1). The heterogenous formation may undermine efforts to inject in situ chemical oxidation or
precipitation reagents with an adequate distribution in the aquifer. The potential need to treat other than
arsenic is a complicating performance factor as different reagent chemistries and redox solutions may be
needed for these COCs.
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5.2.3 Groundwater Recovery & Treatment

GR&T is a technology with wide and effective application across various site conditions (Table 5-1). GR&T
can be expected to effectively control groundwater migration and remove appreciable contaminant mass
from the groundwater. The technology is proven and well understood. Fouling of wells and equipment
can be an operational issue if groundwater has high iron content. High levels of maintenance or system
element replacement may also be needed. Mass removal of COCs would be low for this site as the COC
concentrations are in the pg/L range.

lon exchange is a proven technology for treatment of groundwater contaminated with low levels of
arsenic or metals. However, due to competing reactions, the usage rate of ion exchange resin cannot be
determined without bench scale testing. Fouling of the resin may be an operational concern. The
treatment technology is scalable for flow and contaminant concentration. IX is capable of meeting strict
NPDES effluent limitations. A backwash or reject waste stream will be generated which may require
further treatment or off-site disposal.

5.3 RELIABILITY EVALUATION

The degree of certainty that the technology will consistently work toward and achieve the specified goal
of corrective measures over time is the second criteria that must be evaluated.

5.3.1 Monitored Natural Attenuation

MNA is a reliable technology for sites with low concentrations of COCs similar to the Lowman facility.
MNA processes gain reliability with an improved understanding of the Site conceptual model, including
the hydrogeology, geochemistry, biochemistry, and soil sorption characteristics. If specific natural
attenuation abiotic or biotic processes are isolated and defined and understood, the efficacy and reliability
will be improved. Some of this information is well defined, but bench scale testing and or continued
monitoring well trend analysis would be needed to better predict the overall corrective measure
reliability. Continuous monitoring of geochemical conditions and COC analysis over time is needed to
evaluate ongoing effectiveness of natural attenuation at the Site and to discern if supplemental remedial
action is warranted.

5.3.2 Permeable Treatment Barrier — Infused Oxygen Injection and Chemical Neutralization

PTBs, properly designed, can be expected to be a reliable treatment technology. The PTB(s) can be
designed for flexible gradients and COC flux concentrations. Fouling of the PTB material and long-term
longevity of the original injected amendments are realistic reliability concerns over increased operation
timeframes. The PTB can be designed for reinjection of amendments to refresh the wall. Neutralization
chemistry can be reliably predicted and easily adjusted.

5.3.3 Groundwater Recovery & Treatment

Groundwater recovery is a very reliable technology and is easily designed to produce a conservative
hydraulic capture zone. Environmental submersible well pumps are both proven, operationally flexible,
and reliable and the system can be automatically controlled and monitored to maintain high uptime.

The IX treatment approach is generally reliable and flexible (scalable) with a proper design basis
established by bench scale testing. Operational issues with fouling or variable influent COC concentrations
are potential reliability concerns. The system operation would also be controlled by a programmable logic
controller and telemetry to allow real-time monitoring and control. Added flow from additional extraction
wells or potentially higher COC concentrations can be planned into the system design.
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5.4 EASE OF IMPLEMENTATION EVALUATION

This criterion includes the ease with which the technologies can be implemented at the Site.

5.4.1 Monitored Natural Attenuation

MNA would not have any significant implementation issues. A significant number of monitoring wells
already exist at the Site that could be incorporated into a monitoring program to monitor natural
attenuation processes over time. It is possible that additional monitoring wells might need to be installed
as part of the monitoring program. Otherwise, MNA relies upon natural processes which are already
active at the Site.

5.4.2 Permeable Treatment Barrier — Infused Oxygen Injection and Chemical Neutralization

Construction of PTBs can be implemented with only moderate difficulty. Vertical wells placed along a
linear array for injection are not an issue. A horizontal trenching machine could also be used to place the
PTB given the ample room, although this would result in more Site disruption. Injection of amendments
through wells may present an implementation hurdle, as the distribution of injected chemicals from a well
array is not expected to be sufficiently isotropic or uniform. Once constructed, the technology is passive
and could operate with minimal restrictions. Injection may require that State of Alabama Underground
Injection Control (UIC) permit requirements be met.

5.4.3 Groundwater Recovery & Treatment

GR&T is a relatively easy technology for implementation. Ample room exists for well drilling and for
securing an equipment compound location. The drilling, equipment procurement, construction and
system operation are all easily implemented. NPDES permitting already exists at the facility and it may be
feasible to modify the permit. IX bench scale testing would be required but is straight-forward.

5.5 POTENTIAL SAFETY IMPACTS EVALUATION

This criterion includes potential safety impacts that may result from implementation and use of the
technology at the Site. None of the proposed corrective measures have any appreciable safety impacts if
prudently constructed. No short-term construction or environmental impacts will arise for plant workers
or any surrounding communities. No air emissions will occur with GR&T. Localized dust emissions are
possible if horizontal trenching is used for a PTB. Well drilling, piping installation, and trenching, are
common construction practices with well-defined safety procedures. MNA offers no safety impacts with
implementation. Minimal safety concerns associated with ongoing groundwater monitoring would be
common among all potential corrective measure options evaluated, as groundwater monitoring for
corrective measure effectiveness will be necessary.

5.6 POTENTIAL CROSS-MEDIA IMPACTS EVALUATION

This criterion includes potential cross-media impacts that may result from implementation and use of the
technology at the Site.

5.6.1 Monitored Natural Attenuation

MNA will not have cross-media impacts. The potential for low-concentration impacts of COCs to the River
may persist until the source reduction effort is observed downgradient. However, even the current levels
of arsenic and other COC impacts to the River are negligible.
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5.6.2 Permeable Treatment Barrier — Infused Oxygen Injection and Chemical Neutralization

PTBs pose minimal risk of cross-media impacts, as they rely on natural groundwater flow. Some injected
amendments or pH adjustments can migrate downstream from the PTB(s); however, proper design and
monitoring should mitigate any impacts on the River.

5.6.3 Groundwater Recovery & Treatment

GR&T poses a minimal risk of cross-media impacts. Treated groundwater will be completely treated to
acceptable effluent standards prior to NPDES discharge. Groundwater treatment with IX will not produce
air emissions and disposal of spent resin will follow established waste disposal practices.

5.7 CONTROL OF EXPOSURE TO RESIDUAL CONTAMINATION EVALUATION

This criterion includes the ability to control exposure of humans and the environment to residual
contamination through implementation and use of the technology at the Site.

5.7.1 Monitored Natural Attenuation

MNA will not increase the existing potential for human or environmental exposure to impacted
groundwater or impacted soil. Over time, these exposures will be asymptotically reduced. In a short-
term MNA scenario, the potential for impacted groundwater to discharge into surface water could persist
although currently there are no indications of COCs in surface water above background levels.

5.7.2 Permeable Treatment Barrier — Infused Oxygen Injection and Chemical Neutralization

Since in situ technologies involve placement or injection of a structure or reagent in order to treat
impacted groundwater in-place, there is no increased risk of exposure of humans and the environment to
residual contamination. Existing contamination upgradient of a PTB will still present the current risk of
exposure, which is deemed to be negligible as groundwater pumping and construction is closely controlled
on the facility.

5.7.3 Groundwater Recovery & Treatment

Groundwater extraction and conveyance could result in unintended releases due to spills or leaks.
However, the groundwater would be conveyed through an engineered system designed to prevent
introduction of water into the environment where risk to human health or the environment could occur.
The system would be designed to have various safety features to ensure the possibility of human or
environmental exposure to the impacted groundwater is limited. The extracted groundwater would be
discharged to surface waters according to NPDES permit requirements, including meeting permit limits
established for ecological receptors. The hydraulic capture will effectively eliminate downgradient
exposure.

5.8 EVALUATION OF TIME REQUIRED TO BEGIN REMEDY

This criterion includes the time necessary for planning, pilot testing, design, permitting, procurement,
installation, and startup of the technology at the Site. All corrective measures alternatives could begin
with no limitations following corrective measures design. MNA could occur the soonest as it involves
minimal planning and design, principally designing the monitoring well network and upgrading the site
geochemistry data. GR&T and PTB remedies could be construction complete within a year.
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5.9 EVALUATION OF TIME REQUIRED TO COMPLETE REMEDY

This criterion includes the estimated time necessary to achieve the stated goals of corrective measures to
prevent further releases from the Site, to remediate any releases, and to restore the affected area to
original conditions. The evaluation of all three corrective measures assumes that source control of the
ponds is in place. All three corrective measures have weakly defined timeframes for completion of
remediation.

5.9.1 Monitored Natural Attenuation

MNA is the only corrective measure considered that does not introduce an additional physical or chemical
remedial aid to supplement the process of natural attenuation. However, based on the relatively low COC
concentrations which are either stable or trending downward, a reasonable estimate for the required
MNA duration is 10+ years

5.9.2 Permeable Treatment Barrier — Infused Oxygen Injection and Chemical Neutralization

The cleanup timeframe for a downgradient PTB configuration would still be dependent on the rate limiting
step of desorption of COCs from upgradient soils. A PTB directly downgradient of the source area would
accelerate the Site cleanup by reducing the net flux of upgradient COCs in a shorter timeframe. As a
passive remedy with no induced gradient, a PTB will not impact the rate of upstream contaminant
degradation. The total time estimated to reach the goals is anticipated to be 10+ years with a
downgradient PTB and less than 10 years with a PTB located downgradient of the source area.

5.9.3 Groundwater Recovery & Treatment

Groundwater extraction could take a significant period of time due to COCs being present across a large
area along with the rate limiting step being desorption of COCs from the soil matrix. The increased
gradient and mass removal with GR&T will result in a marginally faster time for cleanup. The total time
estimated to reach the goals is anticipated to be 10+ years.

5.10 STATE, LOCAL, OR OTHER ENVIRONMENTAL PERMIT REQUIREMENTS THAT
MAY SUBSTANTIALLY AFFECT IMPLEMENTATION

This criterion includes anticipation of any state or local permit requirements or other environmental or
public health requirements that may substantially affect implementation of the technology at the Site.
None of the corrective measures have any apparent limitations for permit requirements that will
appreciably impact the implementation or timeframe for the remedy. GR&T may require a NPDES permit
modification as stated earlier. A PTB well configuration may require UIC permit conditions be met. MNA
would not require any permits.
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6.0 Recommended Corrective Measures

Pursuant to Part C of the Administrative Order, this section includes the proposed recommended
corrective measure to address CCR groundwater impacts at the Lowman Plant. The recommendation is a
result of evaluating the nine criterion for CCR corrective measures against the three specific alternatives
described and evaluated in Section 5.1.

The recommendations presented in this ACM are preliminary and will require both review and comment
from ADEM and the public. PowerSouth is required to hold a public meeting to discuss the results of the
ACM, the remedy selection process, and the selected preferred approaches. This meeting must be
conducted in accordance with § 257.96(e) and r. 335-13-15-.06(7)(e) and held at least 30 days prior to the
selection of the final remedy.

6.1 CLOSURE OF ASH PONDS

The likely sources of groundwater CCR impacts are limited to the CCR unit (Unit 1 Ash Pond, the Unit 2/3
Ash Pond, and the FGD Pond). PowerSouth plans to discontinue use of the Unit 1 Ash Pond followed by
dewatering and clean closure of the Unit 1 Ash Pond via complete excavation of all historically placed ash
into the pond. Removed ash will be consolidated into the Unit 2/3 Ash Pond. This corrective measure will
eliminate or drastically reduce the Unit 1 Ash Pond as a source of future impacts to groundwater.
PowerSouth is further recommending to discontinue use of the Unit 2/3 Ash Pond and the FGD Pond
followed by dewatering of the ash and in-place closure and capping of the CCR unit. PowerSouth is
submitting closure plans for the ponds under separate cover in accordance with the CCR rule. It is
anticipated that these source removal and control measures will have a positive effect on groundwater
guality in the areas surrounding the closed ponds.

6.2 MONITORED NATURAL ATTENUATION

It is recommended that MNA be the corrective measure selected to address impacted groundwater water
at the Lowman facility. Although arsenic has been detected at the Site and there are exceedances at SSL’s
above the GWPS for four additional Appendix IV constituents including beryllium, cobalt, lithium, and
molybdenum, each are at relatively low concentrations which appear to be stable or trending downward.

Closure of the CCR unit combined with MNA is expected to accelerate the declining trend in all COCs with
an expectation that GWPS levels will be attained within 10 plus years at the Site. Semi-annual corrective
action monitoring and reporting will be conducted during this time period to verify this in accordance with
the CCR Rule.

During implementation of the proposed MNA corrective measure, additional studies may be conducted
to better define MNA processes, including the remedial timeframe for the Lowman facility. This will entail
the further data collection and presentation of:

B Charts of groundwater COC data and other indicator parameters versus time to allow continued
observations of trends in mass or concentration over time at appropriate locations. These charts
will be examined on a transverse flux basis and as downgradient trends along different linear
paths.

B Data that indirectly demonstrate that natural attenuation processes is occurring (e.g., improved
geochemistry, soil organic content); and
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B Potentially a desorption bench scale study to allow a more accurate prediction for the remedial
timeframe.

6.3 CORRECTIVE MEASURES MONITORING AND REPORTING

To ensure the remediation goals are achieved within the expected remedial timeframe for the Site (~10
years), semi-annual groundwater monitoring will be conducted and reported. It is anticipated that the
effectiveness of MNA alone will be apparent within approximately 5 years of completing the pond
closures. In the event monitoring data indicate that natural attenuation processes are not occurring or
are not performing as intended, PowerSouth will evaluate supplementing the MNA remedy with
corrective measures alternatives 2 and/or 3, or other appropriate remedial technology.
Recommendations for supplementing the MNA remedy would be included in one of the semi-annual
monitoring reports submitted to ADEM for review and comments. Provided ADEM concurred with
modifying the corrective measure, PowerSouth would then conduct additional design work followed by
implementation of the modifications. Semi-Annual performance monitoring combined with MNA
monitoring and reporting will continue until GWPS have been met and maintained as required. A
flowchart that illustrates the proposed phasing for this adaptive management approach is shown below.

Source Control

Closure of Ash Ponds

Monitored Natural Attenuation
(MNA)

Semi-Annual GW
Monitoring/Reporting to Confirm
MNA Effectiveness (~5-10 years
after Source Control)

Does Data Confirm
MNA Effectiveness?

Evaluate Additional Potential

Continue MNA Until Corrective Measures.

Meet GWPS.

Design/Implement
Additional Corrective

MNA
GW Monitoring/Reporting to Confirm
Effectiveness
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Appendix A. RSL Tables

BLACK & VEATCH | RSL Tables



This page intentionally left blank




































This page intentionally left blank



CHARLES R. LOWMAN POWER PLANT| ASSESSMENT OF CORRECTIVE MEASURES, REVISION 0

Appendix B. Historical Figures
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Appendix C. Historical Groundwater Data Tables
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Table C-1
Historical Groundwater Results - Appendix I
Charles R. Lowman Power Facility

Analyte Calciuim Chloride Fluoride Sulfate
Units mg/L mg/L mg/L mg/L
SMCL - 250 2.0 250
Well ID Date
3/29/2016 <0.021 26 25 0.04 15 100 5.46
5/18/2016 <0.021 25 21 0.04 14 150 5.52
7/19/2016 0.024 17 2.2 0.04 12 90 5.31
9/19/2016 <0.021 17 14 <0.032 14 80 5.21
11/29/2016 <0.021 14 35 <0.032 18 110 5.30
MW-1 1/31/2017 <0.021 25 2.9 0.04 20 98 5.34
3/28/2017 <0.021 23 3.1 <0.032 18 72 5.35
5/23/2017 <0.021 26 4 0.05 16 74 5.28
10/9/2017 <0.021 29 3.8 0.06 12 150 4.70
4/17/2018 <0.021 34 2.6 0.07 12 140 5.80
8/14/2018 <0.021 26 2.7 0.07 11 110 5.36
4/10/2019 <0.021 28 2.8 0.081J 10 150 5.46
3/29/2016 0.022 3.6 0.89 <0.032 14 46 4.70
5/18/2016 <0.021 3.6 <0.60 <0.032 14 56 4.74
7/19/2016 <0.0042 3.0 <0.60 <0.032 14 42 471
9/19/2016 <0.021 3.2 <0.60 <0.032 16 30 4.59
11/29/2016 <0.021 3.0 2.2 <0.032 17 76 4.82
MW-2 1/31/2017 <0.021 35 1.1 <0.032 15 32 451
3/28/2017 <0.021 3.1 1 <0.032 14 12 454
5/23/2017 <0.021 3.6 1.9 <0.032 16 26 4.45
10/10/2017 <0.021 3.6 1.8 <0.032 15 46 4.33
4/17/2018 <0.021 33 0.93 <0.032 15 38 4.76
8/14/2018 <0.021 3.2 0.63 0.04 15 50 4.48
4/10/2019 <0.021 3.0 <14 <0.032 14 44 4.54
MW-3 4/6/2019 <0.021 5.7 <14 0.04) 21 24 4,53
3/29/2016 1.8 290 460 0.31 610 1700 4.52
5/18/2016 17 290 430 0.34 550 2000 4.45
7/19/2016 14 270 400 0.37 490 1900 4.55
9/19/2016 17 260 500 0.38 610 1800 4,57
11/29/2016 2.9 300 560 0.34 710 2400 4.06
1/31/2017 2.0 290 490 0.41 470 310 4.55
MW-4 3/28/2017 2.2 250 190 0.38 550 1400 4.53
5/23/2017 2.8 310 500 0.36 640 1800 4.40
10/10/2017 19 290 470 0.39 520 1900 4.63
12/11/2017 2.2 310 430 0.45 500 2000 8.28
4/18/2018 25 300 480 0.38 580 1700 471
8/14/2018 1.8 270 470 0.47 560 1700 4.82
4/10/2019 21 250 430 0.38 510 1800 4.87
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Table C-1
Historical Groundwater Results - Appendix I
Charles R. Lowman Power Facility

Analyte Boron Calciuim Chloride Fluoride Sulfate
Units mg/L mg/L mg/L mg/L mg/L
SMCL - - 250 2.0 250
Well ID Date
3/29/2016 13 130 71 0.1 150 770 5.96
5/18/2016 0.29 130 41 0.15 20 680 6.03
7/19/2016 Dry
9/19/2016 Dry
11/29/2016 Dry
MW-5 2/1/2017 5.9 260 190 <0.032 140 1300 5.08
3/28/2017 4.9 210 120 0.04 400 1100 5.23
5/24/2017 3.1 160 120 0.08 230 940 5.50
10/10/2017 Dry
4/18/2018 1.7 150 90 0.11 130 880 5.97
8/13/2018 Dry
4/9/2019 0.55 120 43 0.18 <1.4 700 6.04
8/4/2016 17 480 340 1.2 790 2500 5.97
9/19/2016 13 480 350 1.7 890 2300 6.01
11/29/2016 13 340 240 15 660 1800 5.81
2/1/2017 14 480 340 2.1 590 2200 5.98
3/28/2017 14 370 170 14 560 1400 5.64
MW-5A 5/24/2017 8.9 330 310 13 430 1600 5.63
10/10/2017 7.4 300 230 2.2 140 1300 5.84
12/12/2017 7.4 320 260 1.9 270 1400 8.50
4/18/2018 6.7 330 290 <0.032 170 1300 6.39
8/15/2018 4.8 220 180 2 130 1000 6.15
4/9/2019 4.6 180 190 1.6 130 920 6.10
3/29/2016 0.30 99 52 0.12 140 490 6.15
5/18/2016 0.28 90 45 0.14 130 430 6.04
7/19/2016 0.32 62 35 0.24 64 340 6.20
9/19/2016 0.32 74 34 0.23 94 370 6.31
11/29/2016 0.40 64 39 0.17 100 380 6.35
1/31/2017 0.35 100 48 0.04 140 410 5.43
MW-6 3/29/2017 0.35 82 45 0.12 130 390 5.82
5/24/2017 0.34 97 44 0.1 130 400 5.66
10/11/2017 0.43 86 33 0.24 120 410 6.07
12/12/2017 0.45 73 25 0.27 80 380 8.17
4/17/2018 0.23 89 31 0.06 170 480 5.82
8/15/2018 0.38 74 24 0.27 89 400 6.20
4/7/2019 0.19 98 24 0.060J 170 370 5.65
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Table C-1
Historical Groundwater Results - Appendix I
Charles R. Lowman Power Facility

Analyte Boron Calciuim Chloride Fluoride Sulfate
Units mg/L mg/L mg/L mg/L mg/L
SMCL - - 250 2.0 250

Well ID Date
3/29/2016 7 280 210 0.79 390 1200 5.94
5/18/2016 11 410 180 11 480 1600 591
7/19/2016 6 150 67 1.7 170 740 6.13
9/19/2016 11 360 280 1.6 650 1800 6.03
11/29/2016 13 490 440 14 870 2800 5.99
2/1/2017 5.1 170 110 11 230 770 5.93
MW-7 3/29/2017 11 310 94 1.8 530 1500 6.05
5/24/2017 8.9 260 150 1.7 370 1100 5.96
10/11/2017 7.2 190 44 2.3 230 710 6.16
12/12/2017 6.3 190 80 2.4 210 900 8.57
4/18/2018 2.8 93 26 14 96 410 6.24
8/15/2018 6.8 240 110 2.2 400 1100 6.03
4/7/2019 4.7 180 81 15 280 860 6.04
3/29/2016 0.051 63 7.9 0.13 12 210 6.11
5/18/2016 0.16 85 14 0.16 12 270 6.29
7/19/2016 0.13 70 51 0.16 <14 330 6.43
9/19/2016 0.49 73 54 0.14 <14 320 6.48
11/29/2016 0.071 69 47 0.12 <14 300 6.43
2/1/2017 0.37 61 58 0.16 21 300 6.42
MW-8 3/29/2017 0.1 87 11 0.11 13 290 6.19
5/24/2017 0.097 88 28 0.19 9.6 280 6.17
10/11/2017 0.098 76 45 0.19 2.9 280 6.40
12/12/2017 0.085 70 45 0.18 <14 290 8.07
4/18/2018 0.25 44 32 0.19 <1.4 200 6.65
8/15/2018 0.13 70 45 0.22 <1.4 320 6.47
4/7/2019 0.13 68 6.0 0.17 3.4] 190 6.26
3/29/2016 2.7 61 66 0.12 77 430 6.26
5/18/2016 3.1 76 78 0.12 180 530 6.26
7/19/2016 4.1 82 120 0.12 200 760 6.20
9/19/2016 4.1 110 180 0.11 310 920 6.13
11/29/2016 5.7 180 390 0.090 570 1600 6.26
1/31/2017 4.0 160 300 0.10 280 1100 6.00
MW-9 3/28/2017 4.4 150 140 0.09 370 1100 5.90
5/22/2017 4.8 190 310 0.1 460 1300 5.95
10/9/2017 55 190 310 0.12 420 1500 5.47
12/12/2017 5.2 200 300 0.13 380 1600 7.34
4/17/2018 2.9 140 180 0.15 230 720 6.39
8/14/2018 4.9 260 430 0.12 720 1700 5.96
4/10/2019 5.7 310 440 0.0901 790 1900 5.91
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Table C-1
Historical Groundwater Results - Appendix I
Charles R. Lowman Power Facility

Analyte Boron Calciuim Chloride Fluoride Sulfate
Units mg/L mg/L mg/L mg/L mg/L
sMmcL - - 250 20 250
Well ID Date
3/29/2016 0.35 110 110 0.06 250 550 3.78
5/18/2016 0.41 130 100 0.06 250 650 3.95
7/19/2016 0.34 94 100 0.070 190 590 381
9/19/2016 0.26 110 110 0.060 260 590 3.79
11/29/2016 0.39 90 91 0.040 260 570 3.83
2/1/2017 0.69 150 150 0.06 270 750 4.06
MW-10 3/29/2017 0.41 94 93 0.05 240 560 3.90
5/24/2017 0.48 110 100 0.08 250 570 384
10/11/2017 0.40 94 86 0.06 230 520 4.05
12/13/2017 0.35 100 75 0.09 220 560 8.02
4/19/2018 0.57 100 110 0.07 290 670 4.01
8/14/2018 0.36 87 71 0.07 200 490 4.32
4/9/2019 0.53 78 68 0.060 J 210 460 3.87
3/29/2016 0.95 140 83 0.05 230 620 6.76
5/18/2016 14 650 390 16 990 2800 6.76
7/19/2016 12 540 340 18 770 2700 6.75
9/19/2016 11 600 510 18 1200 3300 6.93
11/29/2016 13 430 390 17 830 2400 6.65
2/2/2017 7.8 330 290 2.4 550 1700 6.80
MW-11 3/29/2017 6 350 340 2.2 700 1600 6.88
5/24/2017 5.7 370 310 22 680 1700 6.73
10/10/2017 7.8 580 460 2.1 920 2800 6.58
12/12/2017 8.7 660 440 2.0 910 2700 1058
4/18/2018 8 470 320 2.0 780 2100 7.06
8/15/2018 6.3 250 170 2.5 470 1300 7.00
4/9/2019 8.6 390 310 1.9 690 1900 6.90
3/29/2016 12 600 520 15 870 2700 6.13
5/18/2016 12 140 80 0.040 250 690 5.67
7/19/2016 Dry
9/19/2016 Dry
11/29/2016 Dry
MWAL2 2/1/2017 0.77 110 89 0.04 180 530 5.71
3/30/2017 0.58 94 73 0.04 180 460 5.5
5/25/2017 0.88 120 93 0.05 210 560 5.58
10/10/2017 Dry
4/19/2018 13 | 140 [ 1m0 | o004 [ 250 | 80 [ 57
8/13/2018 Dry
4/9/2019 13 | 120 [ 10 | oosos [ 250 | 0 | 565
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Table C-1
Historical Groundwater Results - Appendix I
Charles R. Lowman Power Facility

Analyte Boron Calciuim Chloride Fluoride Sulfate
Units mg/L mg/L mg/L mg/L mg/L
SMCL - - 250 2.0 250
Well ID Date
8/4/2016 0.75 170 91 0.04 310 810 5.67
9/19/2016 0.75 160 91 0.04 330 750 5.59
11/29/2016 0.97 150 98 <0.032 350 770 5.39
2/1/2017 13 130 120 0.04 200 670 5.69
3/30/2017 0.59 92 74 0.04 170 460 5.57
MW-12A 5/25/2017 0.68 110 90 0.05 210 550 5.44
10/10/2017 0.83 120 83 0.04 230 620 5.38
12/13/2017 0.7 120 77 0.045 220 630 8.68
4/19/2018 2.4 190 180 0.05 320 900 5.67
8/14/2018 0.78 110 91 0.05 210 520 5.45
4/9/2019 13 110 110 0.0501 240 660 5.50
5/18/2016 1.4 120 44 0.070 230 520 6.05
7/19/2016 0.97 72 34 0.080 130 370 5.97
9/19/2016 0.79 63 36 0.080 90 310 6.18
11/29/2016 14 100 170 0.060 120 740 6.19
1/30/2017 0.8 130 130 0.06 170 570 6.01
MW-13 3/27/2017 11 110 74 0.07 160 480 6.23
5/22/2017 11 90 39 0.09 120 350 6.18
10/10/2017 0.55 72 13 0.1 63 250 5.92
12/12/2017 0.41 73 13 0.11 58 270 8.34
4/18/2018 0.31 48 7.2 0.11 41 170 6.46
8/15/2018 0.46 60 10 0.13 49 200 6.26
4/9/2019 0.36 50 6 0.10 32 200 6.25
MW-13A 4/9/2019 0.022) 16 27 0.060J 54 190 5.78
5/18/2016 0.320 94 70 0.22 <1.4 470 6.09
7/19/2016 Dry
9/19/2016 Dry
11/29/2016 Dry
1/31/2017 3.4 160 190 0.04 260 870 4.62
MW-14 3/29/2017 3.6 160 190 <0.032 440 1100 4.99
5/23/2017 14 100 110 0.06 170 580 5.46
10/10/2017 Dry
4/17/2018 17 180 140 0.15 260 970 6.11
8/13/2018 Dry
4/10/2019 0.77 150 75 0.19 160 780 6.05
8/4/2016 4.4 200 210 0.050 340 1100 5.63
9/19/2016 5.0 180 220 0.050 390 1100 5.75
12/1/2016 6.0 170 220 0.050 360 1100 5.48
1/31/2017 4.5 220 230 <0.032 300 1200 5.11
3/29/2017 4.4 220 250 0.04 470 1200 5.38
MW-14A 5/23/2017 4.2 230 240 0.04 480 1100 5.16
10/10/2017 3.6 210 220 0.04 390 1200 5.09
12/11/2017 3.6 250 220 0.07 460 1300 7.24
4/17/2018 3.9 250 270 0.05 460 1400 5.53
8/15/2018 2.3 170 210 0.05 360 1100 5.34
4/10/2019 2.9 190 210 0.0601 390 1000 5.41
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Table C-1
Historical Groundwater Results - Appendix I
Charles R. Lowman Power Facility

Analyte Boron Calciuim Chloride Fluoride Sulfate

Units mg/L mg/L mg/L mg/L mg/L

SMCL - - 250 2.0 250
Well ID Date
MW-15 4/7/2019 0.05 22 14 0.060J 34 150 5.49
MW-16 4/8/2019 25 120 130 0.0901J 210 700 5.90
MW-17 4/8/2019 5.6 220 240 1.1 220 1300 6.12
MW-18 4/7/2019 0.17 45 16 0.11 17 260 6.24
MW-19 4/7/2019 0.38 41 31 0.0401 90 210 4.95
MW-20 4/6/2019 0.089 48 9 0.14 26 170 6.10
MW-21 4/6/2019 0.14 72 28 0.0901 25 220 5.98
MW-22 4/7/2019 0.12 120 19 0.11 12 360 6.24
MW-23 4/8/2019 0.066 48 11 0.10 25 220 6.91

Notes:

SMCL - secondary maximum contaminant level
TDS - total dissolved solids
mg/L - milligram per liter
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Table C-2
Historical Groundwater Results - Appendix IV
Charles R. Lowman Power Facility

Analyte  Antimony Arsenic Barium Beryllium Cadmium Chromium Fluoride Lead Lithium Mercury Molybdenum Selenium Thallium C(;l:dbiluﬂnl:d
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/L
GWPS 0.006 0.01 2.0 0.004 0.005 0.1 4.0 0.015 0.04 0.002 0.1 0.05 0.002 5
Well ID Date
3/29/2016 <0.001 0.00072 <0.00034 <0.00034 <0.0011 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085
5/18/2016 <0.001 <0.00046 0.11 <0.00034 <0.00034 <0.0011 0.0089 0.04 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.494
7/19/2016 <0.001 0.0014 0.096 <0.00034 <0.00034 <0.0011 0.0069 0.04 <0.00035 <0.0032 0.00008 <0.00085 <0.00024 <0.000085 0.607
9/19/2016 <0.001 <0.00046 0.10 <0.00034 <0.00034 <0.0011 0.0057 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.533
11/29/2016 <0.001 <0.00046 0.093 <0.00034 <0.00034 <0.0011 0.0060 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.205
1/31/2017 <0.0010 0.0011 0.091 <0.00034 <0.00034 <0.0011 0.0072 0.04 <0.00035 <0.0032 <0.000070 0.00088 <0.00024 <0.000085
MW-1 3/28/2017 0.0014 0.0013 0.094 <0.00034 <0.00034 <0.0011 0.0082 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.489
5/23/2017 <0.0010 0.00083 0.11 <0.00034 <0.00034 <0.0011 0.0094 0.05 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 -0.112
10/9/2017 0.06
4/17/2018 <0.0010 0.0019 0.12 <0.00034 <0.00034 <0.0011 0.011 0.07 <0.00035 0.0022 <0.000070 <0.00085 0.00065 <0.000085
8/14/2018 <0.0010 0.00073 0.12 <0.00034 <0.00034 <0.0011 0.0077 0.07 <0.00035 0.0025 <0.000070 <0.00085 <0.00024 <0.000085 0.480
4/10/2019 <0.0010 0.00140 0.12 <0.00034 <0.00034 <0.0011 0.0086 0.081] <0.00035 0.0018) <0.000070 <0.0020 <0.00071 <0.000085
3/29/2016 <0.001 <0.00046 0.070 <0.00034 <0.00034 <0.0011 0.012 <0.032 <0.00035 0.0034 <0.000070 <0.00085 0.0003 <0.000085 0.605
5/18/2016 <0.001 <0.00046 0.075 <0.00034 <0.00034 <0.0011 0.013 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.43
7/19/2016 <0.001 0.00055 0.067 0.000068 <0.00034 <0.0011 0.011 <0.032 <0.00035 <0.00064 0.000083 <0.00085 <0.00024 <0.000085 0.393
9/19/2016 <0.001 <0.00046 0.067 <0.00034 <0.00034 <0.0011 0.011 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.0786
11/29/2016 <0.001 <0.00046 0.070 <0.00034 <0.00034 <0.0011 0.011 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.249
1/31/2017 <0.0010 <0.00046 0.075 0.00037 <0.00034 <0.0011 0.012 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085
MW-2 3/28/2017 <0.0010 <0.00046 0.072 <0.00034 <0.00034 <0.0011 0.012 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.698
5/23/2017 <0.0010 <0.00046 0.078 <0.00034 <0.00034 <0.0011 0.012 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.223
10/10/2017 <0.032
4/17/2018 <0.0010 <0.00046 0.07 0.00035 <0.00034 <0.0011 0.012 <0.032 <0.00035 0.0022 <0.000070 <0.00085 0.0003 <0.000085
8/14/2018 <0.0010 <0.00046 0.067 <0.00034 <0.00034 <0.0011 0.011 0.04 <0.00035 0.0027 <0.000070 <0.00085 <0.00024 <0.000085 0.392
4/10/2019 <0.0010 <0.00046 0.064 <0.00034 <0.00034 <0.0011 0.010 <0.032 <0.00035 0.0020]) <0.000070 <0.00085 <0.00024 <0.000085
MW-3 4/6/2019 <0.0010 <0.00046 0.13 0.00057J <0.00034 <0.0011 0.031 0.041] <0.00035 0.0027) <0.000070 <0.0020 <0.00071 <0.000085
3/29/2016 <0.0010 0.0054 0.030 0.0053 0.00095 <0.0011 0.99 0.31 0.0018 0.0093 <0.000070 <0.00085 0.0028 0.00023 0.583
5/18/2016 <0.0010 0.0073 0.032 0.0055 0.00076 <0.0011 1.00 0.34 0.0020 0.0069 <0.000070 <0.00085 0.0028 0.00025 0.599
7/19/2016 <0.0010 0.0049 0.031 0.0044 0.00099 <0.0011 0.99 0.37 0.0019 0.0060 0.000083 <0.00085 0.0036 0.00023 0.908
9/19/2016 <0.0010 0.0059 0.041 0.0056 0.00110 <0.0011 1.00 0.38 0.0018 0.0062 <0.000070 <0.00085 0.0067 0.00027 0.684
11/29/2016 <0.0010 0.0040 0.31 0.0070 0.00100 <0.0011 1.00 0.34 0.0024 0.0087 <0.000070 <0.00085 0.0030 0.00031 12
1/31/2017 <0.0010 0.0064 0.05 0.0066 0.00085 <0.0011 0.98 0.41 0.0020 0.0045 <0.000070 <0.00085 0.0027 0.0003
MWw-4 3/28/2017 <0.0010 0.0053 0.045 0.0055 0.00095 <0.0011 0.96 0.38 0.0019 0.0073 <0.000070 <0.00085 0.0029 0.00029 0.803
5/23/2017 <0.0010 0.0039 0.041 0.0056 <0.0017 <0.0011 1.00 0.36 0.0021 0.0065 <0.000070 <0.00085 0.0037 0.00027 0.673
10/10/2017 0.39
12/11/2017 0.45
4/18/2018 <0.0010 0.0034 0.04 0.0057 0.00076 <0.0011 0.98 0.38 0.0019 0.0086 <0.000070 <0.00085 0.0022 0.0003
8/14/2018 <0.0010 0.0048 0.057 0.0053 0.0008 <0.0011 0.9 0.47 0.0017 0.0071 <0.000070 <0.00085 0.0015 0.00023 0.985
4/10/2019 <0.0010 0.0036 0.044 0.0046 0.00057 J <0.0011 0.82 0.38 0.0014 0.0056 <0.000070 0.002 0.0013 0.00023)
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Table C-2
Historical Groundwater Results - Appendix IV
Charles R. Lowman Power Facility

Analyte  Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Fluoride Lead Lithium Mercury Molybdenum Selenium Thallium C;Lﬂjbilunnjd
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/L
GWPS 0.006 0.01 2.0 0.004 0.005 0.1 0.006 4.0 0.015 0.04 0.002 0.1 0.05 0.002 5
Well ID Date
3/29/2016 <0.0010 <0.00034 <0.00034 <0.0011 . <0.00035 <0.0032 <0.000070 <0.00085 <0.000085
5/18/2016 <0.0010 0.032 0.33 <0.00034 <0.00034 <0.0011 0.023 0.15 <0.00035 <0.0032 <0.000070 <0.00085 0.0047 <0.000085 0.738
7/19/2016 Dry
9/19/2016 Dry
11/29/2016 Dry
2/1/2017 <0.0010 <0.00046 0.075 <0.00034 0.002 <0.0011 0.018 <0.032 <0.00035 0.0096 <0.000070 <0.00085 <0.00024 <0.000085
MW-5 3/28/2017 <0.0010 0.0042 0.055 <0.00034 0.00061 <0.0011 0.028 0.04 <0.00035 0.0075 <0.000070 <0.00085 <0.00024 0.000085 0.472
5/24/2017 <0.0010 0.0082 0.22 <0.00034 0.00063 <0.0011 0.031 0.08 <0.00035 0.0034 <0.000070 <0.00085 0.0021 <0.000085 0.532
10/10/2017 Dry
4/18/2018 <0.0010 0.013 0.26 <0.00034 <0.00034 <0.0011 0.03 0.11 <0.00035 0.0045 <0.000070 <0.00085 0.0027 <0.000085
8/13/2018 Dry
5/9/2019 <0.0010 0.022 0.36 <0.00034 <0.00034 <0.0011 0.016 0.18 <0.00035 <0.0011 <0.000070 <0.0020 0.0033 <0.000085
8/4/2016 <0.0010 0.0034 0.035 <0.00034 <0.00034 <0.0011 0.036 12 <0.00035 0.2 <0.000070 0.17 0.00033 0.00012 0.469
9/19/2016 <0.0010 0.0016 0.028 <0.00034 <0.00034 <0.0011 0.015 17 <0.00035 0.2 <0.000070 0.32 <0.00024 <0.000085 0.529
11/29/2016 <0.0010 0.0026 0.024 <0.00034 <0.00034 <0.0011 0.018 15 <0.00035 0.18 <0.000070 0.19 <0.00024 0.000085 0.267
2/1/2017 <0.0010 0.0028 0.029 <0.00034 <0.00034 <0.0011 0.014 2.1 <0.00035 0.22 <0.000070 0.28 <0.00024 <0.000085
3/28/2017 <0.0010 0.0026 0.033 <0.00034 <0.00034 <0.0011 0.036 1.4 <0.00035 0.17 <0.000070 0.12 <0.00024 <0.000085 1.04
MW-5A 5/24/2017 <0.0010 0.0023 0.04 <0.00034 <0.00034 <0.0011 0.032 13 <0.00035 0.11 <0.000070 0.11 <0.00024 <0.000085 0.288
10/10/2017 2.2
12/12/2017 1.9
4/18/2018 <0.0010 0.0036 0.098 <0.00034 <0.00034 <0.0011 0.0078 <0.032 <0.00035 0.23 <0.000070 0.44 <0.00024 <0.000085
8/15/2018 <0.0010 0.00094 0.073 <0.00034 <0.00034 <0.0011 0.009 2 <0.00035 0.097 <0.000070 0.29 <0.00024 <0.000085 0.469
4/9/2019 <0.0010 0.00430 0.078 <0.00034 <0.00034 <0.0011 0.012 16 <0.00035 0.09 <0.000070 0.20 <0.00071 <0.000085
3/29/2016 <0.001 0.0095 0.25 <0.00034 <0.00034 <0.0011 0.0048 0.12 <0.00035 <0.0032 <0.000070 0.0012 0.00032 <0.000085 0.859
5/18/2016 <0.001 0.017 0.13 <0.00034 <0.00034 <0.0011 0.015 0.14 <0.00035 <0.0032 <0.000070 0.0016 <0.00024 <0.000085 0.528
7/19/2016 <0.001 0.022 0.10 <0.00034 <0.00034 <0.0011 0.012 0.24 <0.00035 0.0046 0.000084 0.003 <0.00024 <0.000085 0.313
9/19/2016 <0.001 0.023 0.12 <0.00034 <0.00034 <0.0011 0.012 0.23 <0.00035 0.0055 <0.000070 0.0026 <0.00024 <0.000085 0.495
11/29/2016 <0.001 0.027 0.13 <0.00034 <0.00034 <0.0011 0.012 0.17 <0.00035 0.011 <0.000070 0.0019 <0.00024 <0.000085 0.19
1/31/2017 <0.0010 0.0021 0.075 <0.00034 0.00037 <0.0011 0.013 0.04 <0.00035 <0.0032 <0.000070 <0.00085 0.0022 <0.000085
MW-6 3/29/2017 <0.0010 0.0063 0.082 <0.00034 <0.00034 <0.0011 0.016 0.12 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.258
5/24/2017 <0.0010 0.0076 0.087 <0.00034 <0.00034 <0.0011 0.016 0.1 <0.00035 <0.0032 <0.000070 0.0027 0.00097 <0.000085 0.167
10/11/2017 0.24
12/12/2017 0.27
4/17/2018 <0.0010 0.0021 0.046 <0.00034 <0.00034 <0.0011 0.0055 0.06 <0.00035 0.0019 <0.000070 <0.00085 0.00036 <0.000085
8/15/2018 <0.0010 0.019 0.078 <0.00034 <0.00034 <0.0011 0.012 0.27 <0.00035 0.0054 <0.000070 <0.00085 <0.00024 <0.000085 0.666
4/7/2019 <0.0010 0.012J 0.043 <0.00034 <0.00034 <0.0011 0.0042 0.0601J <0.00035 0.0020) <0.000070 <0.0020 <0.00071 <0.000085
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Table C-2
Historical Groundwater Results - Appendix IV
Charles R. Lowman Power Facility

Analyte  Antimony Arsenic Barium Beryllium Cadmium Chromium Fluoride Lead Lithium Mercury Molybdenum Selenium Thallium C;Lﬂjbilunnjd
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/L
GWPS 0.006 0.01 2.0 0.004 0.005 0.1 4.0 0.015 0.04 0.002 0.1 0.05 0.002 5
Well ID Date
3/29/2016 <0.001 <0.00046 0.052 <0.00034 <0.00034 <0.0011 0.0016 0.79 <0.00035 0.160 <0.000070 0.010 0.00026 <0.000085 0.414
5/18/2016 <0.001 <0.00046 0.043 <0.00034 <0.00034 <0.0011 0.0035 11 <0.00035 0.210 <0.000070 0.017 0.00045 <0.000085 0.602
7/19/2016 <0.001 <0.00046 0.041 <0.00034 <0.00034 <0.0011 0.0018 1.7 <0.00035 0.110 0.086 0.028 0.00025 <0.000085 0.454
9/19/2016 <0.001 0.00047 0.057 <0.00034 <0.00034 <0.0011 0.0037 1.6 <0.00035 0.220 <0.000070 0.035 <0.00024 <0.000085 1.01
11/29/2016 <0.001 0.00085 0.050 <0.00034 <0.00034 <0.0011 0.0082 14 <0.00035 0.220 <0.000070 0.024 <0.00024 <0.000085 0.400
2/1/2017 <0.0010 <0.00046 0.09 <0.00034 <0.00034 <0.0011 0.0017 11 <0.00035 0.130 <0.000070 0.0095 <0.00024 <0.000085
MW-7 3/29/2017 <0.0010 0.0011 0.039 <0.00034 <0.00034 <0.0011 0.0053 1.8 <0.00035 0.170 0.00011 0.022 <0.00024 <0.000085 0.598
5/24/2017 <0.0010 0.00098 0.037 <0.00034 <0.00034 <0.0011 0.0043 1.7 <0.00035 0.170 <0.000070 0.025 <0.00024 <0.000085 0.476
10/11/2017 2.3
12/12/2017 2.4
4/18/2018 <0.0010 0.00065 0.093 <0.00034 <0.00034 <0.0011 0.00062 14 <0.00035 0.140 <0.000070 0.015 0.0017 <0.000085
8/15/2018 <0.0010 <0.00046 0.081 <0.00034 <0.00034 <0.0011 0.0036 2.2 <0.00035 0.19 <0.000070 0.03 <0.00024 <0.000085 114
4/7/2019 <0.0010 <0.00046 0.089 <0.00034 <0.00034 <0.00034 0.0033 15 <0.00035 0.15 <0.000070 0.02 <0.00071 <0.000085
3/29/2016 <0.0010 0.0007 0.066 <0.00034 <0.00034 <0.0011 0.00310 0.13 <0.00035 <0.0032 <0.000070 <0.00085 0.0014 <0.000085 0.206
5/18/2016 <0.0010 0.0041 0.07 <0.00034 <0.00034 <0.0011 0.00240 0.16 <0.00035 <0.0032 <0.000070 <0.00085 0.00046 <0.000085 -0.139
7/19/2016 <0.0010 0.05 0.10 <0.00034 <0.00034 <0.0011 0.00200 0.16 <0.00035 <0.0032 0.000081 <0.00085 0.00024 <0.000085 0.542
9/19/2016 <0.0010 0.058 0.10 <0.00034 <0.00034 <0.0011 0.00096 0.14 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.937
11/29/2016 <0.0010 0.06 0.11 <0.00034 <0.00034 <0.0011 0.00065 0.12 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.401
2/1/2017 <0.0010 0.014 0.085 <0.00034 <0.00034 <0.0011 0.001 0.16 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085
MWwW-8 3/29/2017 <0.0010 0.0043 0.079 <0.00034 <0.00034 0.028 0.0015 0.11 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.375
5/24/2017 <0.0010 0.0059 0.077 <0.00034 <0.00034 <0.0011 0.0041 0.19 <0.00035 <0.0032 <0.000070 0.0011 0.00056 <0.000085 -0.0523
10/11/2017 0.19
12/12/2017 0.18
4/18/2018 <0.0010 0.0098 0.063 <0.00034 <0.00034 <0.0011 <0.00040 0.19 <0.00035 <0.0011 <0.000070 <0.00085 <0.00024 <0.000085
8/15/2018 <0.0010 0.047 0.1 <0.00034 <0.00034 <0.0011 <0.00040 0.22 <0.00035 0.0011 <0.000070 <0.00085 <0.00024 <0.000085 0.434
4/7/2019 <0.0010 0.0016 0.055 <0.00034 <0.00034 <0.0011 0.0025 0.17 <0.00035 <0.0011 <0.000070 <0.0020 <0.00071 <0.000085
3/29/2016 <0.0010 0.00094 0.1 <0.00034 <0.00034 <0.0011 <0.00040 0.12 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.65
5/18/2016 <0.0010 0.0012 0.16 <0.00034 <0.00034 <0.0011 <0.00040 0.12 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.982
7/19/2016 <0.0010 0.0013 0.14 <0.00034 <0.00034 <0.0011 <0.00040 0.12 <0.00035 <0.0032 0.000083 <0.00085 <0.00024 <0.000085 1.07
9/19/2016 <0.0010 0.0031 0.14 <0.00034 <0.00034 <0.0011 <0.00040 0.11 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 1.02
11/29/2016 <0.0010 0.0031 0.17 <0.00034 <0.00034 <0.0011 <0.00040 0.090 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 1.55
1/31/2017 <0.0010 0.00095 0.096 <0.00034 <0.00034 <0.0011 <0.00040 0.10 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085
MW-9 3/28/2017 <0.0010 0.001 0.13 <0.00034 <0.00034 <0.0011 <0.00040 0.09 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.608
5/22/2017 <0.0010 0.00084 0.14 <0.00034 <0.00034 <0.0011 <0.00040 0.1 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 <0.000085 0.614
10/9/2017 0.12
12/12/2017 0.13
4/17/2018 <0.0010 0.00094 0.094 <0.00034 <0.00034 <0.0011 <0.00040 0.15 <0.00035 <0.0011 <0.000070 <0.00085 0.00025 <0.000085
8/14/2018 <0.0010 0.00071 0.14 <0.00034 <0.00034 <0.0011 <0.00040 0.12 <0.00035 <0.0011 <0.000070 <0.00085 <0.00024 <0.000085 121
4/10/2019 <0.0010 0.00066 J 0.07 <0.00034 <0.00034 <0.0011 <0.00040 0.090] <0.00035 <0.0011 <0.000070 <0.0020 <0.00071 <0.000085
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Table C-2
Historical Groundwater Results - Appendix IV
Charles R. Lowman Power Facility

Analyte  Antimony Arsenic Barium Beryllium Cadmium Chromium Fluoride Lead Lithium Mercury Molybdenum Selenium Thallium C;Lﬂjbilunnjd
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/L
GWPS 0.006 0.01 2.0 0.004 0.005 0.1 4.0 0.015 0.04 0.002 0.1 0.05 0.002 5
Well ID Date
3/29/2016 <0.0010 0.00054 0.03 0.0016 0.0019 <0.0011 0.0087 0.06 <0.00035 0.017 <0.000070 <0.00085 0.0064 <0.000085 0.279
5/18/2016 <0.0010 0.00063 0.024 0.0017 0.0023 0.0014 0.0086 0.06 <0.00035 0.016 <0.000070 <0.00085 0.0078 <0.000085 0.431
7/19/2016 <0.0010 <0.00046 0.038 0.0016 0.0013 <0.0011 0.0110 0.070 <0.00035 0.013 0.000084 <0.00085 0.0029 <0.000085 0.748
9/19/2016 <0.0010 <0.00046 0.033 0.0018 0.0012 <0.0011 0.0097 0.060 <0.00035 0.019 <0.000070 <0.00085 0.0022 <0.000085 0.122
11/29/2016 <0.0010 <0.00046 0.028 0.0012 0.0006 <0.0011 0.0077 0.040 <0.00035 0.013 <0.000070 <0.00085 0.0015 <0.000085 0.489
2/1/2017 <0.0010 <0.00046 0.039 0.0019 0.0018 <0.0011 0.0096 0.06 <0.00035 0.015 <0.000070 <0.00085 0.0035 <0.000085
MW-10 3/29/2017 <0.0010 <0.00046 0.032 0.0016 0.00097 <0.0011 0.0073 0.05 <0.00035 0.015 <0.000070 <0.00085 0.002 <0.000085 0.312
5/24/2017 <0.0010 <0.00046 0.041 0.0021 0.00072 <0.0011 0.0058 0.08 <0.00035 0.013 <0.000070 <0.00085 0.0023 <0.000085 0.256
10/11/2017 0.06
12/13/2017 0.09
4/19/2018 <0.0010 0.00054 0.034 0.0016 0.0011 <0.0011 0.0076 0.07 <0.00035 0.021 <0.000070 <0.00085 0.0025 <0.000085
8/14/2018 <0.0010 <0.00046 0.03 0.00068 0.00067 <0.0011 0.0047 0.07 <0.00035 0.016 <0.000070 <0.00085 0.0019 <0.000085 0.423
4/10/2019 <0.0010 <0.00046 0.034 0.00082J 0.00082J <0.0011 0.0047 0.0601J <0.00035 0.012 <0.000070 <0.0020 0.0030 <0.000085
3/29/2016 <0.0010 <0.00046 0.039 <0.00034 <0.00034 0.0018 <0.00040 0.05 <0.00035 <0.0032 <0.000070 0.0013 0.0014 <0.000085 0.253
5/18/2016 <0.0010 0.0 0.02 <0.00034 <0.00034 <0.0011 <0.00040 16 <0.00035 0.075 <0.000070 0.19 <0.00024 <0.000085 112
7/19/2016 <0.0010 0.0031 0.022 <0.00034 <0.00034 <0.0011 <0.00040 1.8 <0.00035 0.065 0.000086 0.21 <0.00024 <0.000085 0.875
9/19/2016 <0.0010 0.0037 0.026 <0.00034 <0.00034 <0.0011 <0.00040 1.8 <0.00035 0.100 <0.000070 0.22 0.00036 <0.000085 1.08
11/29/2016 <0.0010 0.0028 0.022 <0.00034 <0.00034 <0.0011 <0.00040 17 <0.00035 0.079 <0.000070 0.22 <0.00024 <0.000085 124
2/2/2017 <0.0010 0.0035 0.024 <0.00034 <0.00034 <0.0011 <0.00040 2.4 <0.00035 0.062 <0.000070 0.26 <0.00024 <0.000085
Mw-11 3/29/2017 <0.0010 0.0029 0.025 <0.00034 <0.00034 <0.0011 <0.00040 2.2 <0.00035 0.067 0.000075 0.24 <0.00024 <0.000085 114
5/24/2017 <0.0010 0.0032 0.025 <0.00034 <0.00034 <0.0011 <0.00040 22 <0.00035 0.062 <0.000070 0.23 <0.00024 <0.000085 0.684
10/10/2017 2.1
12/12/2017 2.0
4/18/2018 <0.0010 0.0037 0.024 <0.00034 <0.00034 <0.0011 <0.00040 2.0 <0.00035 0.078 <0.000070 0.18 <0.00024 <0.000085
8/15/2018 <0.0010 0.0029 0.029 <0.00034 <0.00034 <0.0011 <0.00040 25 <0.00035 0.052 <0.000070 0.18 <0.00024 <0.000085 0.855
4/9/2019 <0.0010 0.0033 0.30 <0.00034 <0.00034 <0.0011 <0.00040 1.9 <0.00035 0.058 <0.000070 0.14 <0.00071 <0.000085
3/29/2016 <0.001 0.0027 0.021 <0.00034 <0.00034 <0.0011 <0.00040 15 <0.00035 0.1 <0.000070 0.18 0.00025 <0.000085 0.794
5/18/2016 <0.001 <0.00046 0.030 <0.00034 <0.00034 0.0028 <0.00040 0.040 <0.00035 0.0034 <0.000070 0.0011 0.0042 <0.000085 0.369
7/19/2016 Dry
9/19/2016 Dry
11/29/2016 Dry
2/1/2017 <0.0010 <0.00046 0.048 <0.00034 <0.00034 <0.0011 <0.00040 0.04 <0.00035 <0.0032 <0.000070 <0.00085 0.00046 <0.000085
Mw-12 3/30/2017 <0.0010 <0.00046 0.033 <0.00034 <0.00034 0.0013 <0.00040 0.04 <0.00035 0.0035 <0.000070 0.0023 0.00024 <0.000085 0.0806
5/25/2017 <0.0010 <0.00046 0.033 <0.00034 <0.00034 0.0023 <0.00040 0.05 <0.00035 0.0053 <0.000070 <0.00085 <0.00024 <0.000085 0.322
10/10/2017 Dry
4/19/2018 <0.0010 0.00053 0.037 <0.00034 0.0011 <0.0011 0.00062 0.04 <0.00035 0.02 <0.000070 0.0016 0.00027 <0.000085
8/13/2018 Dry
4/9/2019 <0.0010 <0.00046 0.027 <0.00034 0.00037J <0.0011 <0.00040 0.0501 <0.00035 0.0074 <0.000070 <0.0020 <0.00071 <0.000085
8/4/2016 <0.0010 0.00051 0.033 <0.00034 0.00072 <0.0011 0.0065 0.04 <0.00035 <0.0032 <0.000070 <0.00085 0.012 <0.000085 0.406
9/19/2016 <0.0010 <0.00046 0.025 <0.00034 0.00061 <0.0011 0.0038 0.04 <0.00035 0.0034 <0.000070 <0.00085 0.0077 <0.000085 0.351
11/29/2016 <0.0010 <0.00046 0.026 <0.00034 0.00077 <0.0011 0.0044 <0.032 <0.00035 0.0037 <0.000070 <0.00085 0.0083 <0.000085 0.208
2/1/2017 <0.0010 <0.00046 0.076 <0.00034 0.00068 <0.0011 0.0110 0.04 <0.00035 0.0170 <0.000070 <0.00085 0.00037 <0.000085
3/30/2017 <0.0010 <0.00046 0.046 <0.00034 <0.00034 <0.0011 0.0042 0.04 <0.00035 0.0064 0.000073 <0.00085 <0.00024 <0.000085 0.4
MW-12A 5/25/2017 <0.0010 <0.00046 0.037 <0.00034 0.00069 0.0011 0.0028 0.05 <0.00035 0.0061 <0.000070 0.00088 0.002 <0.000085 sD
10/10/2017 0.04
12/13/2017 0.045
4/19/2018 <0.0010 0.00068 0.055 <0.00034 0.0011 <0.0011 0.034 0.05 <0.00035 0.045 <0.000070 <0.00085 0.00046 0.0001
8/14/2018 <0.0010 <0.00046 0.028 <0.00034 0.00047 0.0018 0.0026 0.05 <0.00035 0.0084 <0.000070 0.0019 0.00091 <0.000085 0.424
4/9/2019 <0.0010 <0.00046 0.028 <0.00034 0.00056 J <0.0011 0.0074 0.050] <0.00035 0.014 <0.000070 <0.0020 <0.00071 <0.000085
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Table C-2
Historical Groundwater Results - Appendix IV
Charles R. Lowman Power Facility

Analyte  Antimony Arsenic Barium Beryllium Cadmium Chromium Fluoride Lead Lithium Mercury Molybdenum Selenium Thallium C;;t;lunnjd
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L pCi/L
GWPS g b 4.0
Well ID
5/18/2016 <0.0010 0.00074 <0.00034 <0.00034 <0.0011 0.00078 <0.00035 <0.0032 <0.000070 <0.00085 0.00074 <0.000085
7/19/2016 <0.0010 0.00074 0.057 <0.00034 <0.00034 <0.0011 0.00048 0.080 <0.00035 <0.0032 0.000083 <0.00085 0.00027 <0.000085 0.743
9/19/2016 <0.0010 0.00067 0.059 <0.00034 <0.00034 <0.0011 0.00061 0.080 <0.00035 <0.0032 <0.000070 <0.00085 0.00086 <0.000085 0.358
11/29/2016 <0.0010 0.00088 0.091 <0.00034 <0.00034 <0.0011 0.00088 0.060 <0.00035 <0.0032 <0.000070 <0.00085 0.0016 <0.000085 1.04
1/30/2017 <0.0010 0.00088 0.12 <0.00034 <0.00034 <0.0011 0.00053 0.06 <0.00035 <0.0032 <0.000070 <0.00085 0.0009 <0.000085
3/27/2017 <0.0010 0.00083 0.11 <0.00034 <0.00034 <0.0011 0.00072 0.07 <0.00035 <0.0032 0.000091 0.0051 0.0035 <0.000085 0.306
MW-13 5/22/2017 <0.0010 0.00078 0.08 <0.00034 <0.00034 <0.0011 <0.00040 0.09 <0.00035 <0.0032 <0.000070 <0.00085 0.0003 <0.000085 0.351
10/10/2017 0.1
12/12/2017 0.11
4/18/2018 <0.0010 0.0028 0.067 <0.00034 <0.00034 <0.0011 <0.00040 0.11 <0.00035 <0.0011 <0.000070 <0.00085 0.0014 <0.000085
8/15/2018 <0.0010 <0.00046 0.08 <0.00034 <0.00034 <0.0011 <0.00040 0.13 0.00088 <0.0011 <0.000070 <0.00085 0.00088 <0.000085 0.318
4/9/2019 <0.0010 0.00082J 0.07 <0.00034 <0.00034 <0.0011 <0.00040 0.10 <0.00035 <0.0011 <0.000070 <0.00085 0.00076J <0.000085
MW-13A 4/9/2019 0.22
5/18/2016 <0.0010 0.200 0.29 <0.00034 <0.00034 <0.0011 0.0022 0.22 <0.00035 <0.0032 <0.000070 <0.00085 0.0011 <0.000085 1.03
7/19/2016 Dry
9/19/2016 Dry
11/29/2016 Dry
1/31/2017 <0.0010 0.00078 0.21 0.00075 0.0026 <0.0011 0.26 0.04 <0.00035 0.0035 <0.000070 <0.00085 <0.00024 0.00015
MW-14A 3/29/2017 <0.0010 0.0012 0.063 0.00053 0.0015 <0.0011 0.35 <0.032 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 0.00014 0.502
5/23/2017 <0.0010 0.0013 0.12 <0.00034 0.0012 <0.0011 0.14 0.06 <0.00035 <0.0032 <0.000070 <0.00085 <0.00024 0.00013 0.375
10/10/2017 Dry
4/17/2018 <0.0010 0.017 0.23 <0.00034 <0.00034 <0.0011 0.055 0.15 <0.00035 <0.0011 <0.000070 <0.00085 0.00085 <0.000085
8/13/2018 Dry
4/10/2019 <0.0010 0.017 0.19 <0.00034 <0.00034 <0.0011 0.043 0.19 <0.00035 0.0015) <0.000070 <0.00020 <0.00071 <0.000085
8/4/2016 <0.0010 0.0015 0.49 <0.00034 0.00087 <0.0011 0.076 0.050 <0.00035 0.063 <0.000070 <0.00085 <0.00024 <0.000085 121
9/19/2016 <0.0010 0.00099 0.035 <0.00034 0.0012 <0.0011 0.085 0.050 <0.00035 0.044 <0.000070 <0.00085 <0.00024 <0.000085 0.817
12/1/2016 <0.0010 0.0036 0.060 <0.00034 0.0012 <0.0011 0.079 0.050 <0.00035 0.035 <0.000070 <0.00085 <0.00024 <0.000085 0.983
1/31/2017 <0.0010 0.00094 0.037 <0.00034 0.0025 <0.0011 0.12 <0.032 <0.00035 0.044 <0.000070 <0.00085 <0.00024 <0.000085
3/29/2017 <0.0010 0.0014 0.035 <0.00034 0.00073 <0.0011 0.096 0.04 <0.00035 0.045 0.00011 <0.00085 <0.00024 <0.000085 0.648
MW-14A 5/23/2017 <0.0010 0.0012 0.046 <0.00034 0.0018 <0.0011 0.14 0.04 <0.00035 0.018 <0.000070 <0.00085 0.00034 0.000095 0.587
10/10/2017 0.04
12/11/2017 0.07
4/17/2018 <0.0010 0.0045 0.05 <0.00034 0.0016 <0.0011 0.15 0.05 <0.00035 0.047 <0.000070 <0.00085 <0.00024 <0.000085
8/15/2018 <0.0010 0.004 0.056 <0.00034 0.0027 <0.0011 0.12 0.05 <0.00035 0.016 <0.000070 <0.00085 <0.00024 <0.000085 0.739
4/10/2019 <0.0010 0.0075 0.072 <0.00034 <0.00034 <0.0011 0.11 0.0601) <0.00035 0.026 <0.000070 <0.0020 <0.00071 <0.000085
MW-15 4/7/2019 <0.0010 0.0012) 0.093 <0.00034 <0.00034 <0.0011 0.014 0.060) <0.00035 0.0038) <0.000070 <0.0020 <0.00071 <0.000085
MW-16 4/8/2019 <0.0010 0.0046 0.29 <0.00034 <0.00034 <0.0011 0.03 0.090) <0.00035 0.046 <0.000070 <0.0020 <0.00071 <0.000085
MW-17 4/8/2019 <0.0010 0.016 0.26 <0.00034 <0.00034 <0.0011 0.042 11 <0.00035 0.15 <0.000070 0.22 <0.00071 <0.000085
MW-18 4/7/2019 <0.0010 0.0063 0.29 <0.00034 <0.00034 <0.0011 0.0046 0.11 <0.00035 0.0030] <0.000070 <0.0020 <0.00071 <0.000085
MW-19 4/7/2019 <0.0010 <0.00046 0.095 <0.00034 0.00049 ) <0.0011 0.014 0.0401] <0.00035 0.011 <0.000070 <0.0020 <0.00071 <0.000085
MW-20 4/6/2019 <0.0010 0.051 0.15 <0.00034 <0.00034 <0.0011 0.0027 0.14 <0.00035 0.00151] <0.000070 <0.0020 <0.00071 <0.000085
Mw-21 4/6/2019 <0.0010 0.0059 0.096 <0.00034 <0.00034 <0.0011 0.0034 0.090]) <0.00035 0.00187 <0.000070 <0.0020 <0.00071 <0.000085
MW-22 4/7/2019 <0.0010 0.0027 0.2 <0.00034 <0.00034 <0.0011 0.0091 0.11 <0.00035 0.00121] <0.000070 <0.0020 <0.00071 <0.000085
MW-23 4/8/2019 <0.0010 0.042 0.12 <0.00034 <0.00034 <0.0011 0.00059J 0.10 <0.00035 0.2 <0.000070 0.21 <0.00071 <0.000085
Notes:

GWPS - groundwater protection standard (MCL except for cobalt, lithium, and molybdum. These based on ADEM variance letter dated April 15, 2019)
mg/I - milligram per liter
pCi/L - picocuries per liter
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