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ABBREVATIONS

AL Alabama

APC Alabama Power Company

APCEL APC Environmental Laboratory

ASTM Alabama Power Company Environmental Laboratory
BGS below ground surface

CCR Coal Combustion Residual

CFR Code of Federal Regulations

cocC chain of custody

DO dissolvedoxygen

EPA United States Environmental Protection Agency
ft feet

GW groundwater

m meter

mg/L milligram per liter

MSL mean sea level

MW - GHQRWHYV 30RQLWRULQJ :HOO”
NELAP National Environmental LaboratoAccreditation Program
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1.0 INTRODUCTION

In accordance with the United Statesvironmental Protection Agency (EPA) coal combustion residual
(CCR) rule (40 CFR 257 Subpart D), this 2017 Annual Groundwater Monitoring and Corrective Action
Report has been prepared to document 2017 groundwater monédtiviiesat thePlantGreeneCounty

Ash Pondand satisfies the requirements of 8257.90(e). $emual monitdng and reporting for Plant
Greene County Ash Porisl performed in accordance with the monitoring requirements §257.90 through
§257.91.

1
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2.0 SITE LOCATION AND DESCRIPTION

$ODEDPD 3RZHU &R@Brsdng ChHuntyd hQuileastern Greene Counf(labama The
physical address 801 Steam Plant Road, Forkland, Alabama 3678@ntGreene Countyies in
portions of Sections 21 and 28, Township 19 Ndrémge 3 Eastlata are based on visual inspection
of USGS topographic guadrangle maps and GIS maps (USGS, 1980, 1982a, 1982b, 1983).

The Ash Pond is located south of the main plant alon@ldek WarriorRiverto the south and the barge
canal to the eadfigure 1, Site Location Map, depicts the location of the Plant and Ash Pond with respect

to the surrounding area.

3.0 SITE GEOLOGY AND HYDROGEOLOGY

3.1 Physical Setting

Plant Greene County is located in the East Gulf Coastal Plain physiographic provincea(fsapp
Emplaincourt, 1975). This province consists primarily of flat to gently rolling sandy uplands dissected by
deeply entrenched, south to southwest flowing streams and rivers (Dejarnette and Crownove?|afi87).
Greene Count§ V- W R S R thhia&i¢tized Yy gentle relifiihe lowest elevations are approximately 60

feet above mean sea level (MSL) at the northern and southern boundaries, near the Black Warrior River,
and along the eastern boundary near the coal docks. Away from the river cential upland portion of

the property, elevations typically range from approximately 80 to 100 ft above MSL

3.2 Geology and Hydrogeology

The generalized geology of Greene County consists of a sequence of poorly consdliesbedic
sedimentary strata uncformably overlying Paleozoic rocks of the Appalachian tHraktMesozoicstrata

are Cretaceous in age, and in descending stratigraphic order they inclubentiopolis Chalk, the
Mooreville Chalk, the Eutaw Formation, the McShan Formation, the Gordodfion, and the Coker
Formation.These Cretaceous strata gemerally flatlying and dip to the southwest at approximately 35 ft

per mile (or less than twdegrees). At Plant Greene County, the Cretaceous sequence is approximately
2,500 ft thick(Mclntyre et al., 2010)Quaternary alluvium and low terrace deposits overlie the Mesozoic
strata along stream amiger valleys (Mclintyre et al., 2010igure 2, Site Geologic Map illustrates the

surface geology at the site and neighboring areas

Near the sitethe geology consists @uaternary alluvium deposits overlyi@yetaceous Demopolis and
Mooreville Chalk formationsAlluvial deposits at the sitgenerallyconsist ob to 15 feet of reddish brown
to reddish yellow, lean clay overlyimgddish brownd tan, poorly graded sands with interbedded lenses

2
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of gravel and clayThe alluvial overburden is between 20 to 30 feet thick in the north and 40 to 60 ft thick
in the southThe base of the alluvium/top of bedrock occurs between approximately 60 and®Wd

mean sea level (MSL) dhe nortlern side of the pondnd approximately 40 and 20above MSL towards

the southern edge of the por@halk that was encountered during field investigations was described as
bluish green to gray claike material The Demopolis Chalk is a fossiliferous chalk. The Mooreville Chalk
ranges from a clayey chalk to chalky md&both chalk formations are low permeability strata that retard
vertical migration of groundwater in tlaeea(Wahl, 1966) The vertical extent of #se formationsvasnot

drilled duing field investigations, but a search of area well logs stored on the Geological Survey of
$ODEDPDYV ZHEYVLWHthickn€ss bfDRY Maoravie ivd D&mopolish Chalk formations are
likely around 300 to 400 ftt&lant Greene County.

In Greene Countygroundwater is available in sand and gravel aquifers of the Cretaceous Eutaw, McShan,
Gordo, Coker Formation$hese Cretaceous aquifers have a combined thickness of approximately 1000 ft
beneathsouthern Greene Coty and exists between depths of approximately 400 to 1400 ft BGS (Wahl,
1966).Quaternary alluvial and low terrace deposits also produce sufficient groundwademnfestic or
livestock usesThese deposits can be upwards of 80 ft in thickness near pdagestreams or rivers and
consist of clay, sand, and gravel. Groundwater occurs in the sands and gravels of these alluvial deposits.
The Quaternary alluvial and low terrace deposits are hydraulically separated from deeper Cretaceous
aquifers by the low grmeability, confining Mooreville and Demopolis Chalk formations. These units
confine underlying aquifers and limit downward percolation of water from the alluvial and low terrace
aquifers (Wahl, 1966). As described above, these formations are belidsedpproximately 300 to 400

ft thick at Plant Greene County.

3.3 Uppermost Aquifer

The uppermost aquifer beneath the site corresponds to alluvial and low terrace deposits in which
groundwater occurs in the coarser sand and gravel intervals. At the sitepémnast aquifer is described

as a reddish brown to tan, fine to coarse sand with intervals of gravel and clay. Depth to the uppermost
aquifer generally occurs between 10 and 20 ft BGS and is 20 to 30 ft thick near the northern area of the
pond and 40 to @ ft near the southern edge of the pond where low permeability Demopolis Chalk is
encounteredGroundwater recharge to the uppermost aquifer is largely accomplished via infiltration of
precipitation and subsequent percolation down to the water table. of@mpecharge to the aquifer may

occur during high stage or flood events of the Black Warrior River where surface water may infiltrate via
hydraulically connected sand beds or infiltration of flooded water. Locally, the uppermost aquifer is

hydraulicallyseparated from deeper Cretaceous aquifer systems by 300 to 400 ft of low permeability chalk.

3
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3.4 Flow Interpretation

Groundwater flow at the site is a subdued replica of the natural topography where gravity is the dominant
force driving flow. Groundwateitows from higher topographic elevations near the northernmost edge of
the ash pond towards surface water bodies to the north, east, andadgbt#astA topographic high
southwest of the pond, provides a localized mound where groundwater elevationighae than
neighboring monitoring wells. Groundwater flow is accomplished via porous or Darcian flow mechanics
through sands and gravels of the uppermost aquifer. A potentiometric surface map for the site is presented

in a later section.

4.0 GROUNDWATER MON ITORING SYSTEM

Pursuant t08257.91, Plant @&ene Countyhas installed a groundwater monitorisgstemto monitor

groundwater withn the uppermost aquifer. TiREcertified groundwater monitoring system the Plant

Greene Countsh Ponds designed tononitor groundwater passing the waste boundary of the CCR unit

within the uppermost aquiferWells were locted to serve as upgradiesntd downgradienmonitoring
locationsbased on groundwater flow direction as determined by the potentiometric surfeatorle
measurementsAll groundwater monitoring wellsvere designed and constructasging 3'HVLJQ DQG
,QVWDOODWLRQ RI *URXQGZDWHU ORQLWRULQJ :H&@Wyuidegns TXLIHUYV

4.1 Monitoring Wells

The groundwater morating network $ comprised 029 monitoring wellsand 4 piezometer#/onitoring
well locationsare presented oRigure 3, Monitoring Well Location Map. Table 1, Groundwater
Monitoring Well Network, summarizes thenonitoring wellconstructiondetailsanddesign purpose for
the PlantGreene County\sh Pond.

Upgradient Wells
Monitoring well locatims GCAP-MW-11, GGAP-MW-12, GGAP-MW-23, GCAP-MW-24, AND GG
AP-MW-26 through GEAP-MW-33 serve as upgradient locations the Ash Pond. Upgradient wells are
locatednorth of the Ash Pond adetermined by water level monitoring and potentiometric surface maps

constructed for the site.

Downgradient Wells

Monitoring well locations&sC-AP-MW-1 throughGC-AP-MW-10, GGAP-MW-13 through GEAP-MW -
18, GCAP-MW-21, and GC-AP-MW-25 are utilized as downgradient locations for the Ash Pond.

4
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Downgradientiocations ardocated westsouth and easbf the Ash Pond adetermined by water level

monitoring and potentiometric surface maps constructed for the site.

5
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Table 1. Groundwater Monitoring Well Network Details

Installation _ _ Top of C_asing Grour_ld Top of S_creen
Well ID Purpose Date Northing Easting Total Depth Elevation Elevation Elevation
(feet MSL) (feet MSL) (feet MSL)

GC-AP-MW-1 Downgradient 8/26/2015 946095.058 1880860.84 28.45 107.69 104.35 89.63
GC-AP-MW-2 Downgradient 8/26/2015 946275.313 1880351.041 23.65 106.05 103.37 92.8
GC-AP-MW-3 Downgradient 5/7/2013 946518.731 1879899.751 25 106.37 103.06 89.77

GC-AP-PZ-4 Piezometer 8/26/2015 947156.411 1879158.907 27.66 103.48 100.7 86.22
GC-AP-MW-5 Downgradient 8/25/2015 945868.72 1879098.549 27.06 108.39 105.61 91.73
GC-AP-MW-6 Downgradient 8/25/2015 945091.716 1878587.509 29.55 102 98.51 82.85
GC-AP-MW-7 Downgradient 5/7/2013 944928.94 1877364.096 30 98.55 95.23 76.85
GC-AP-MW-8 Downgradient 8/24/2015 944228.778 1877306.867 30.54 97.06 93.81 76.92
GC-AP-MW-9 Downgradient 5/8/2013 943193.136 1877287.887 35 93.12 89.9 71.12
GC-AP-MW-10 Downgradient 9/2/2015 941883.884 1877251.528 25.72 88.27 85.42 72.95
GC-AP-MW-11 Upgradient 4/23/2013 940847.132 1877472.943 35 101.22 97.74 73.22
GC-AP-MW-12 Upgradient 8/24/2015 940132.799 1878416.082 36.85 103.18 100.18 76.73
GC-AP-MW-13 Downgradient 4/24/2013 940377.367 1879757.143 25 101.09 97.18 82.79
GC-AP-MW-14 Downgradient 8/24/2015 940941.085 1880988.087 22.8 85.62 83.17 73.22
GC-AP-MW-15 Downgradient 8/27/2015 941183.943 1881893.647 40.39 91.7 88.94 61.71
GC-AP-MW-16 Downgradient 8/21/2015 942161.114 1881839.309 48.81 108.74 106.1 70.33

Notes:

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

2. Elevations are in feet relative to the North American Vertical Datum of. 1988

Copyright© 2018 Southern Company Services, Inc. All Rights Reserved.
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Table . Groundwater Monitoring Well Network Details cont.
Installation _ _ Top of C_asing Grqund Top of S_creen
Well ID Purpose Date Northing Easting Total Depth Elevation Elevation (feet Elevation
(feet MSL) MSL) (feet MSL)
GC-AP-MW-17 Downgradient 8/27/2015 943039.251 1881842.218 49.89 104.93 102.27 66.85
GC-AP-MW-18 Downgradient 8/21/2015 943761.404 1881853.449 48.18 105.36 102.14 67.15
GC-AP-PZ-19 Piezometer 8/20/2015 944430.495 1881853.918 39.47 104.81 101.98 75.74
GC-AP-PZ-20 Piezometer 8/26/2015 945700.675 1881467.967 34.28 104.89 102.06 81.01
GC-AP-MW-21 Downgradient 12/14/2015 940503.25 1877918.18 40.51 102.35 99.27 75.25
GC-AP-PZ-22 Piezometer 12/15/2015 947922.724 1882517.278 104.55 101.83 96.83
GC-AP-MW-23 Upgradient 12/15/2015 947562.08 1882485.06 18.53 106 103.25 94.22
GC-AP-MW-24 Upgradient 12/16/2015 947108.604 1882404.441 23.22 104.91 101.68 93.18
GC-AP-MW-25 Downgradient 5/6/2013 945490.181 1889127.695 35 90.14 87.44 78.21
GC-AP-MW-26 | Upgradient 6/28/2016 944351.106 1890092.898 34.55 88.89 85.46 65.99
GC-AP-MW-27 Upgradient 6/28/2016 942187.048 1889946.802 37.12 88.85 86.57 62.17
GC-AP-MW-28 Upgradient 6/29/2016 944430.936 1889288.393 33.47 89.68 87.3 65.78
GC-AP-MW-29 | Upgradient 6/29/2016 942938.832 1888319.488 34.71 93.68 90.94 65.37
GC-AP-MW-30 Upgradient 6/29/2016 945187.401 1873523.89 35.12 105.41 102.65 68.96
GC-AP-MW-31 Upgradient 7/8/2016 948128.48 1875424.052 32 108.7 106.06 83.81
GC-AP-MW-32 Upgradient 7/8/2016 946572.017 1875186.706 37.55 108.94 106.11 81.55
GC-AP-MW-33 Upgradient 7/8/2016 946571.93 1875186.73 33.1 104.93 102.27 86.24
Notes:

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

2. Elevations are in feet relative to the North American Vertical Datum of 1988

7
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5.0 GROUNDWATER MONITORI NG HISTORY

As required by 8257.90(e), the following describes moniteratgted activities performed during the
preceding year. Since this is the fifstnual Groundwater Monitoring and Corrective Action Repiirt
also describes related activities performed pod2017.

5.1 Available Monitoring Data

In accordance witl8257.94(b), the detection groundwater program was implemented by collecting 8
independent sampleSamplesvere collectedrom each background and downgradieetl and analyed

for the constituents lied in Appendix Il and IV Background sampling was performed over the period
from February 2016 to June 2017

Following background monitoring the initial detection monitoring event was completed by collecting an
additional round of groundwater samplegiingust 2017. Groundwater samples were collected from each
monitoring well and analyzed for Appendix Il constituents according to 8257.94(a). Analytical data from
the background and initial groundwater monitoring events is includesppendix A, Groundwater
Analytical Data, in accordance with the requirements of §257.90(e)(3).

Table 2, Historical Well Sampling Summary, presents a summary of groundwater sampling events
completedat the site fothe preceding year, as well as background samples collected prior to 2017. Table
2 also identifies the purpose of the sampling event (i.e., background, detection, verjfatadion

5.2 Historical Groundwater Flow

Historical poteribmetric data from the & indicates that groundwater flow direction have been consistent

at the site during the background monitoring perdbundwater flow at the site is a subdued replica of

the natural topography where gravity is the dominant force driving flow. Groundfimtesrfrom higher
topographic elevations near the northernmost edge of the ash pond towards the north, east,-and south
southeast. A topographic high southwest of the pond, provides a localized mound where groundwater

elevations are higher than neighboringnitoring wells.

Groundwater elevations fluctuate in responseaiofall. Seasonal variations df5to 14 feet are typicaht

the site These fluctuations are consistentrasponse irmonitoring wellsacross the site, but vary in
magnitude Figure 4, Potentiometric Surface Map (August 2017)confirms that groundwater flow
direction is consistent despite seasonal fluctuati@nsundwater elevation data indicates that water levels

tend to be higher in thgpringand early summeand lower during the falnd winter season3able 3,

8
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Historical Groundwater Elevations Summarybelow provides a summary thfe observed rangeswhter

levels atthe site.

Table 2. Historical Well Sampling Summary
Background Detection
Event B.1 B.2 B.3 B.4 B.5 B.6 B.7 B.8 D.1
1/2017
Date 2/2016 | 4/2016 | 7/2016 | 8/2016 | 102016 & 5/2017 | 6/2017 | 8/2017
3/2017
Notes: (1) B.# indicates background event
(2) D.# indicates detection monitoring event.
Table 3. Historical Groundwater Elevation Summary
Well ID Ave_rage GW Hig_hest GW Lov_vest GW GW_EI_evation
Elevation (ft MSL) Elevation (ft MSL) Elevation (ft MSL) Variation (ft)
GC-AP-MW-1 91.38 90.67 92.37 1.7
GC-AP-MW-2 99.94 98.97 100.88 1.91
GC-AP-MW-3 99.55 98.55 100.52 1.97
GC-AP-PZ-4 93.51 91.65 95.26 3.61

GC-AP-MW-5 98.96 96.77 100.96 4.19
GC-AP-MW-6 97.12 94.54 98.78 4.24
GC-AP-MW-7 90.13 86.29 92.51 6.22
GC-AP-MW-8 88.65 84.86 91.16 6.3
GC-AP-MW-9 87.54 83.73 89.88 6.15
GC-AP-MW-10 83.49 82 84.69 2.69
GC-AP-MW-11 85.03 83.76 86.58 2.82
GC-AP-MW-12 85.94 84.87 87.65 2.78
GC-AP-MW-13 81.71 80 84.35 4.35
GC-AP-MW-14 79.42 76.19 84.38 8.19
GC-AP-MW-15 76.66 73.83 83.64 9.81
GC-AP-MW-16 76.89 74.19 84.14 9.95

*Groundwater elevations are referenced to NAVDS88

9
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Table 3. Historical Groundwater Elevation Summary cont.

Well ID Avgrage GW Hig.hest GW Lov_vest GW GW_Elevation
Elevation (ft MSL) Elevation (ft MSL) Elevation (ft MSL) Variation (ft)

GC-AP-MW-17 76.66 73.61 83.48 9.87
GC-AP-MW-18 77.92 75.05 84.8 9.75
GC-AP-PZ-19 77.39 74.69 88.07 13.38
GC-AP-PZ-20 86.69 85.06 89.58 4.52
GC-AP-MW-21 83.03 81.95 84.69 2.74
GC-AP-PZ-22 88.45 88.45 88.45 0

GC-AP-MW-23 91.07 87.12 92.17 5.05
GC-AP-MW-24 87.65 85.58 101.15 15.57
GC-AP-MW-25 84.91 82.79 86.38 3.59
GC-AP-MW-26 79.63 76.77 84.98 8.21
GC-AP-MW-27 77.91 75.34 82.75 7.41
GC-AP-MW-28 79.47 77.11 84.58 7.47
GC-AP-MW-29 84.24 81.62 89.66 8.04
GC-AP-MW-30 94.75 92.11 99.45 7.34
GC-AP-MW-31 97.98 90.22 103.35 13.13
GC-AP-MW-32 90.22 87.15 91.14 3.99
GC-AP-MW-33 84.62 82.64 92.59 9.95

*Groundwateelevations are referenced to NAVD88

10
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6.0 GROUNDWATER SAMPLING AND ANALYSIS

6.1 Sampling Event Summary

As discussed above, groundwater sampling for the initial detection monitoring event was performed in
August 2017. Samples were analyzed for the constituetesl lin Appendix Ill. Analytical data from the

groundwater monitoring events dneluded as Appendix A

6.2 Groundwater Sample Collection

Groundwater samples were collected in accordance with §257.98(ajonitoring wells at PlarBreene
Countyareequiped with a dedicated pumpdonitoring wells were purged and sampled using-fow
sampling procedures whereby samples are collected when field water quality parameters (pH, turbidity,
conductivity, and dissolved oxygen) were measured to determinezatibili. Groundwater samples were
collected when the following stabilization criteria were met:

0.1 standard units for pH

5% for specific conductance

0.2 Mg/L or 10% for DO > 0.5 mg/l (whichever is greater)
Turbidity measurements less than 5 NTU

Temperature and ORErecord only, no stabilization criteria

X X X X X

During purging and sampling @marTroll instrument was used to monitord recordield parameters.
Once stabilization was achievedngples were collected and submitted to the laboratoigvioly standard

chainof-custody(COC) protocol.

6.3 Sample Preservation and Handling

Groundwater samplaserecollected within the designated size and type of containers required for specific
parameters. Sample bottles were-jpreserved by the laboratory and did not require field preservation.
Where temperature contresrequired, samples were placed in aspacked cooler.

6.4 Chain of Custody

All samples were handled under COC procedures beginning in the field through delivery to the laboratory.

The COC forms contain the following information:

Sample destination and transporter,
Sample identification numbgyr
Signature of collector,

Date and time of collection,

X X X X

11
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Identification of monitoring well,

Number of sample containers,

Parameters requested for analysis,

Signature of person(s) involved in the chain of possession, and
Inclusive dates of possession.

X X X X X

6.5 Laboratory Analysis

Groundwater samples collected for background data included both Appendix Il and Appendix IV
parameters. Groundwater samples collected duringAtigeist 2017 detection monitoring event were
analyzed for Appendix Ill mdtoring parametes only. Analytical methods used for groundwater sample

analysis are listed on the analytical laboratory reports included in Appendix A.

Laboratory analysesagperformed by the APC Environmental Laboratory (APCEL) in Calera, Alabama
or Test America, In¢(TAL), of Pensacola, Florida and St. Loulissouri. Both APCEL and TAL are
accredited by National Environmental Laboratory Accreditation Program (NELAP) and maintain a NELAP
certification for all parameters analyzed. Groundwater data and chain afyctestords for the monitoring
events are presented in Appendix A.

6.6 Quality Assurance/Quality Control

During each sampling event, quality assurance/quality control samples (QA/QC) were collected at a rate of
one sample per every 10 detection samples. Edaripbilanks and duplicate samples were also atelte
during each sampling evenQA/QC sample data was evaluated during data validation and is included in

Appendix A.

Groundwater quality datior the most recent sampling evemas validatedor the most ecent sampling
eventfollowing guidance from the EPA Region IV Environmental Investigations Standard Operating
Procedures and Quality Assurance Manual (November 2001); the EPA Region IV Data Validation Standard
Operating Procedures (US EPA Region IV, Seyiiter 2011); and the analytical methods. Data validation
generally consisted of reviewing sample integrity, holding times, laboratory method blanks, laboratory
control samples, matrix spikes/matrix spike duplicate recoveries and relative percent diffeparste

digestion spikes, laboratory and field duplicate RPDs, field and equipment blanks, and reporting limits.

Where appropriate, validation qualifiers and flags are applied to the data using the procedures in EPA
National Functional Guidelines for Inganic Data Review (USEPA, 2014), as guidance. Flagged data is

identified in the statistical analysis reports.

12
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7.0 GROUNDWATER DATA EVA LUATION

7.1 Groundwater Elevation Data Evaluation

Prior to recording water levelsach well was opened and allowed to equilibrate to atmospheric pressure.
Within a 24hour period, depths to groundwater were measured to the nearest 0.01 foot with an electronic
water level indicator. Depths are referenced from the top of the innerv®li@asing.Groundwater
elevations are calculated by subtracting the depth to groundwater from surveyed top of casing (TOC)
elevations During the most recent sampling event, static groundveseationsobtained prior to puing

and sampling rangeflom 6.27 to 33.87#t MSL. Groundwatetlevelsfor the mostrecent sampling event

are included imable 4, Groundwater Elevations @August 2017)

The most recent potentiometric surface map predénteigure 4, Potentiometric Surface Map (August
2017)shows hat groundwater flowsom higher topographic elevations near the northernmost edge of the
ash pond towards the north, east, and seathheast. A topographic high southwest of the pond, provides
a localized mound where groundwater elevations are highameighboring monitoring wells.

13
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Table 4. Groundwater Elevations August 2017)

Well ID -I;f?lc\:/ISEIL(;V De(?ttrngc?W GW Elevation
GC-AP-MW-1 107.69 16.38 91.31
GC-AP-MW-2 106.05 7.08 98.97
GC-AP-MW-3 106.37 7.82 98.55

GC-AP-PZ-4 103.48 11.05 92.43
GC-AP-MW-5 108.39 11.49 96.9
GC-AP-MW-6 10200 6.87 95.13
GC-AP-MW-7 98.55 10.76 87.79
GC-AP-MW-8 97.06 10.65 86.41
GC-AP-MW-9 93.12 8.07 85.05
GC-AP-MW-10 88.27 6.27 82.00
GC-AP-MW-11 101.22 17.46 83.76
GC-AP-MW-12 103.18 18.1 85.08
GC-AP-MW-13 101.09 20.36 80.73
GC-AP-MW-14 85.62 9.00 76.62
GC-AP-MW-15 91.M 17.28 74.42
GC-AP-MW-16 108.74 33.87 74.87
GC-AP-MW-17 104.93 30.48 74.45
GC-AP-MW-18 105.36 29.61 75.75
GC-AP-PZ-19 104.81 29.47 75.34
GC-AP-PZ-20 104.89 18.86 86.03
GC-AP-MW-21 102.35 20.34 82.01
GC-AP-PZ-22 104.55 DRY DRY
GC-AP-MW-23 106.00 14.28 91.72
GC-AP-MW-24 104.91 18.21 86.7
GC-AP-MW-25 90.14 6.27 83.87
GC-AP-MW-26 88.89 7.88 81.01
GC-AP-MW-27 88.85 9.50 79.35
GC-AP-MW-28 89.68 9.09 80.59
GC-AP-MW-29 93.68 7.95 85.73
GC-AP-MW-30 105.41 9.42 95.99
GC-AP-MW-31 108.0 10.04 98.66
GC-AP-MW-32 108.94 18.20 90.74
GC-AP-MW-33 104.93 20.35 84.58

14
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8.0 BACKGROUND GROUNDWAT ER DATA QUALITY

Groundwater elevation data and potentiometric surface maps were utlidetermine upgradient or
SEDFNJURXQG™ PRQLWRULQJ ZHOO ORFDWLRQV 7KHVH ZHOO ORFD\
groundwater quality as it enters the site

8.1 Statistical Methodology and Tests

Statistical tests used to evaluate the groundwater monitoring data conisisgrakll prediction limits
combined witha 1-of-2 verification resample plan for each of the Appendix Il parametecept pH,
which was eligible for intrawell prediion limits combined with a-bf-3 verification resample plan
Interwell prediction limits pool upgradient well data to establish a background limit for an individual
constituent, and the most recent sample from each downgradient well is comparedatmeHemit for

each parametetntrawell prediction limits are constructed from historical data within a given well, and the
most recent sample is compared to backgrolfitide most recent sample exceeds its respective background
statistical limit, an iftial statistically significant increase (SSI) is identified.

Time series plots were used to screen proposed background data for suspectecboatktEesne values
that would result in limits that are not conservative from a regulatory perspectigpected outliers are
IRUPDOO\ WHVWHG XVLQJ 7XNH\YfV ER[ SORW PHWKRG ZKHQ DSSOL

computer database and deselected prior to construction of statistical limits.

Whendata vasevaluated using the Tukey box plottmed, the reported value of 0.07 mg/L for selenium

in well GGAP-MW-13 was identified as an outlier, and flagged in the database. Note that the earliest
measurements of radium were analyzed using the Georgia Tech analytical method which utilizes@ reportin
limit of 3 pCi/L. While reported nondetects remain in the data sets, they will be further evaluated as more
datais collected to determine if they should be deselected prior to construction of confidence intervals,
should that test be performed in théufie. When any values are identified as outliers, they are plotted in a
lighter font on the time series graph.substitution of the most recent reporting limit was applied when

varying detection limits existed in data.

7KH 6HQYV 60RSH O0DtesQvatiQe@ o evaludtelhH@ckground data at each well to identify
statistically significant increasing or decreasing trends. The results of the trend analyses showed a few
statistically significant decreasing and increasing trends. All trends notedelatively low in magnitude

when compared to average concentrations, therefore, no adjustments were made to any of the data sets.

15
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Prediction limits are constructed as recommended in the USEPA Unified guidance, and based on the
following:

Annual falsepositive rate of 10% (serainnual sampling)

1-of-2 verification resample plaoption tinterwell prediction limits
1-of-3 verification resample plan optiofintrawell prediction limits
Constituents = 7 (Appendix I11)

# of Downgradient wells = 16

X X X X X

Paramaic prediction limits are used when the screened historical data follow a normal or transformed
normal distribution. When data could not be normalized or when the majority of data wetetacts, a
nornrparametric test was utilized. The confidence legsbaiated with both tests is greater than 99%. The
distribution of data was tested using the Shaiitk/ShapircFrancia test for normality. After testing for
normality and performing any adjustments as discussesvb@SEPA, 2009), data wasalyzed usg

either parametric or ngparametric prediction limits.

The following adjustments were made:

X Statistical analyses are required on wells and analytes containing 1008&teats (EPA Unified
Guidance, 2009, Chapter 6).

X When data contain <15% nondetects in the background, simple substitution -bélbiee
reporting limitmay beutilized in the statistical analysis. The reporting limit utilized for-detects
is the practical quantitation limit (PQL) as reported byl#b®ratory.

X When data contain between-%8% nondetects the KaplanMeier nondetect adjustment is
applied to the background data

x Nonparametric prediction limits are used on data containing greater than 508étects.

A summary table of the statistidahits accompanies the prediction limitsAppendix B, StatisticalData
Evaluation.

8.2 Statistical Exceedances

Analytical data from thénitial detection monitoring event in Augudd17atthe Ash Pondvasstatistically

analyzed in accordance with tR& - certified statistical methaddescribed above

Based on the statistical analysis included in Appendix B, SSIs of the prediction limit were identified.

Summary tables identifying the SSis are included in Appendix B.
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8.3 Verification Sampling

The statistical methods incorporate the option of resampling to verify SSlis. Verification sampling was not
conducted for the initial detection monitoring event; therefore, the initial SSIs are treated as verified.

8.4 Appendix IV Background Data

Pursuant to 8257.95, Appendix IV groundwater quality data is statistically analyzed and compared to
groundwater protection standards if assessment monitoring is implemé&R€eds currently performing
detection monitoringat the Ash Ponger 857.94 and has not implemented assessment monitoring.

Therefore, statistical analysis of the Appendix IV data has not been performed

17
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9.0 MONITORING PROGRAM S TATUS

Plant Greene County Ash Pond is in detection monitori®gls of Appendix Ill parameters have been
identified. Pursuant to §257.94(e)(1), Alabama Power Company has 90 days from the date of determination
to either (1) prepare a demonstration that a saatter than théssh Pondwvas the cause, or (2) implement
assessment monitoring per 8257.9BPC will address the reported SSIs in accordance with the
requirements, and options, of §257.94(eQ)&and (f).

18
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10.0CONCLUSIONS AND FUTURE ACTIONS

In accordance wit §257.94(e)(2), APC will conduct an alternate source demonstration or initiate
assessment monitoring program within 90 dayght (8) independent samples were collected from each
background and downgradient well and analyzed for the constituents iistedpendix 1l and IV.
Background sampling was performed over the periddarich2016 to Jly 2017. Groundwater sampling
for the first detection monitoring event was performeAugust2017. Constituents listed Wppendix Il

were collected and analgd for detection monitoringAPC will perform the following future actions:

X Conduct alternate source demonstration or complete groundwater sampling for Assessment Monitoring
within 90 days of determining the S8&hd

x Conduct the first serannual deteabn monitoring event by April 2018.

19
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Alabama Power General Test Laboratory Case Narrative

744 County Road 87, GSC#8
Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Anions
Greene County Ash Pond
WMWGREAP_14

1. This report consists of all MWs and corresponding Lalidted on the Chain of Custody.
2. Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards and solutions are NIST/ISO/IEC/G4deaceable and were used within their recommended shelf

life.

SampleD Chloride Batch ID Sulfate Batch ID Fluoride Batch ID Project ID
AW03820 564656 564662 564659 WMWGREAP_1
AW03822 564656 564662 564659 WMWGREAP_1
AW03823 564656 564662 564659 WMWGREAP_1
AW03824 564656 564662 564659 WMWGREAP_1
AW03825 564656 564662 564659 WMWGREAP_1
AW03826 564656 564662 564659 WMWGREAP_1
AW03827 564656 564662 564659 WMWGREAP_1
AW03828 564656 564662 564659 WMWGREAP_1
AWO03829 564656 564662 564659 WMWGREAP_1
AW04059 564657 564663 564660 WMWGREAP_1
AW04060 564657 564663 564660 WMWGREAP_1
AW04061 564657 564663 564660 WMWGREAP_1
AW04063 564657 564663 564660 WMWGREAP_1
AW04064 564657 564663 564660 WMWGREAP_1
AW04065 564657 564663 564660 WMWGREAP_1
AW04066 564657 564663 564660 WMWGREAP_1
AWO04067 564657 564663 564660 WMWGREAP_1
AW04068 564657 564663 564660 WMWGREAP_1
AWO04069 564658 564664 564661 WMWGREAP_1
AWO04070 564658 564664 564661 WMWGREAP_1
AWO04071 564658 564664 564661 WMWGREAP_1
AWO04072 564658 564664 564661 WMWGREAP_1
AWO04073 564658 564664 564661 WMWGREAP_1
AW04074 564658 564664 564661 WMWGREAP_1
AWO04075 564658 564664 564661 WMWGREAP_1
AWO04076 564658 564664 564661 WMWGREAP_1
AWO04077 564658 564664 564661 WMWGREAP_1
AWO04078 564658 564664 564661 WMWGREAP_1

3