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EXECUTIVE SUMMARY

In accordance withW KH 6 WDWH RI1 $ODEDPDYV. 335303153/ 2019 Sen@rhuél K
Groundwater Monitoring and Corrective Action Report has been prepared to document groundwater
monitoring activities and results from the 2019 second-semual monitoring event at the Plant Gadsden

Ash PondAsh Pondjand to satisf the requirements gDEM Admin. Code r. 338.3-15-.06(5)(g). Semi

annual monitoring and associated reporting thoe Ash Pond is performed in accordance with the
monitoring requirementsf WKH 8QLWHG 6WDWHY (QYLURQPHQWian@estdud®R WHFW LR
rule (40 CFRPart257, Subpart DYound in40 CFRS 257.90 through 857.95 andADEM Admin. Code

r. 33513-15-.06(1) through r. 3383-15-.06(6).Semiannual groundwater monitoring activitie®k place

in August 2019The following summarizeesults and monitoring status for the Plant Gadsden Ash Pond:

X The CCR unit began the monitoring periodAissessment Monitoring pursuant46 CFR8257.%
and ADEM Admin. Code r. 338.3-15.06(). Statistically significant increase$SSIs) over
backgroundf Appendix Ill constituentgboron, calcium, chloride, sulfate, and TD&ere identified
in the resultsfrom several wells duringhe first detection monitoring everffpril 17, 2019)
Consequentlyassessmernonitoring wasgnitiated on July 16, 2019

X Assessmennonitoring activities were conducted within 90 days of initiating took place between
August19" and August 2",

X Statistically significant levels (SSLs) of Appendix IV assessment monitoring constituents (arsenic

and lithium) were identified above the groundwater protection standard (GWPS) on January 12, 2020.

The CCR Unit concluded the monitoring periodagsessmentonitoring The following next stepare

plannedfor thenext semiannual monitoringperiod

x By April 11, 2020, omplete an Alternate Source Demonstration (ASDhibiate an Assessment of
Corrective Measures (ACMpr Appendix IV SSLs identified on January 12, 2020.

x Performthe firstsemiannual 2028ssessmemgroundwatesampling inApril or May and sibmit the
results with théAnnualGroundwateMonitoringand Corrective Action 8port to the Department by
August 1, 2020
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ABBREVATIONS

ADEM Alabama Department of Environmental Management
AL Alabama

APC Alabama Power Company

APCEL APC Environmental Laboratory

ASD Alternate Source Demonstration

ASTM American Society for Testing and Materials
BGS below groundsurface

CCR Coal Combustion Residual

CFR Code of Federal Regulations

cocC chain of custody

DO dissolved oxygen

EPA United States Environmental Protection Agency
ft feet

GW groundwater

GWPS Groundwater Protection Standard(s)

LCL Lower Confidence Limit(s)

m meter
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MSL mean sea level

MW - GHQRWHYV 30RQLWRULQJ :HOO”
NELAP National Environmental Laboratory Accreditation Program
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ORP oxidation reduction potential

pCi/L picocuries per liter

PE Professional Engineer
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PL prediction limits

PQL practical quantitation limit

PVvC polymerizing vinyl chloride

QA/QC quality assurance/quality control

RL reporting limit

RPD relative percendifference

SM Standard Method(s)

SSi statistically significant increase

SSL statistically significant level

TAL Test America, Inc.

TOC top of casing

TDS total dissolved solids

USGS Unites States Geological Survey

UTLs Upper Tolerance Limits
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1.0 INTRODUCTION

In accordance withW KH 6 WDWH RI $ODEDPDYV. 3B3%03-15GRI 2019 Sermidrhuél K
GroundwaterMonitoring and Corrective Action Report has been prepared to document groundwater
monitoring activitiesand results from the 2019 second samiual monitoring evertt the PlanGadsden
AshPond(Ash Pondpand to satisfy the requirementsAdEM Admin. Cale r. 33513-15-.06(1)(f). Semk

annual monitoring andnnualreporting forthe Ash Pond is performed in accordance with the monitoring
requirementsf the United States Environmental Protection Agency (EPA) coal combustion residual (CCR)
rule (40 CFRPart257, Subpart D8 257.90 through 257%andADEM Admin. Code r. 338.3-15-.06(1)
through r. 335L3-15-.06(6).

2.0 SITE LOCATION AND DESCRIPTION

$ODEDPD 3RZHU &RPSDQ\fV $3& 30DQW *DGVGHQ (OHFWULF *HQH
the northeastern area of the city of Gadsden, in central Etowah County, Alabama. The physical address of
the plant is 1000 Goodyear Avenue, Gadsden, AL 35%0antGadsderoccupies Sections 2, 3, and 11,

Township 12 South, Range 6 East (USGS, 1986). A$tePond is located northeast of the plant and
separated from the main plant by the Coosa Ri¥gure 1, Site Location Map,depicts the location of

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

2.1 SITE GEOLOGY AND HYDROGEOLOGY

2.1.1 Physical Setting

Plant Gadsden is located within the Coosa Valley district of the Valley and Ridge physiographic section
(Sapp and Emplaincourt, 1975). The neighborirngsa River forms a broad, gently sloping valley with
elevations between 510 and 530 feet MSL. Present to the West of Coosa River are a series of ridges
including Shinbone Ridge, Lookout Mountain, and Big Ridge, some of which reach elevations above 1,450
feet MSL (USGS, 1986). Local Site elevations near the Ash Pond are approximately 520 feet above mean
seal level (MSL). The embankment elevations that form the perimeter of the Ash Pond reside between 520

and 525 feet MSLFigure 2, Site Topographic Map, provides the topography of the Site.
2.1.2 Geology and Hydrogeology

Plant Gadsden is in the Appalachian thrust wgtichconsists of a series of northeast trending thrust sheets

and folds of Cambrian to Pennsylvanian strata. In general, the valleys repesdad or breached
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anticlines underlain by Cambrian and Ordovician carbonates. The ridge crests are typically composed of
relatively resistant sandstone and chert units and represent erosional remnants (Mann and Baker, 1995).
The Appalachian thrust be# bordered to the west by the Black Warrior basin, to the northwest by the East
Warrior Platform, and to the nortiorthwest by the Nashville dome. It is bordered to the southeast by the
Appalachian Piedmont (Osborne and Raymond, 1992).

A thrust fault liesnear Plant Gadsden. The exact geometry and configuration of the fault is unknown as the
fault is concealed under alluvium. To the north of the fault, folds and faults have a more moderate
expression and generally trend to the northeast. To the southtbftst fault, geologic structures become
more complex, folding is more intense, and the structures trend in a more easterly orientation (Bossong,
1989). In general, faults in this region (including the Gadsden Fault) were active during the late Paleozoic
Alleghanian orogeny but are not considered to be presently aEigyare 3, Site Geologic Mapillustrates

the surface geology at the site and neighboring areas.

Boring logs from monitoring well and piezometer installations provide detailsubaurface geologic
conditions between ground surface and 30 feet below ground surface (ft BGS). Site Geology consists of 2

distinct formations underlying the Ash Pond and are described from shallowest to deepest as follows:

1. Surficial soils are describeds Quaternarpage alluvial low terrace deposits and high terrace
deposits consisting of varying amounts of sand, silt, clay, and gravel associated with river
deposition (Raymond et al., 1988). These deposits range2fdiam30 feein thicknessat the &e.

Site groundwater monitoring wells are installed within highemmeability zones near the base of

the alluvial deposits and near the interface with underlying rock.

2. The Conasauga Formation (Middle and Upper Cambrian) which consists of varyingtsmoun
limestone, dolomite, and shale. Chert and siltstone horizam$epresent locallyLimited core
logs from the Site indicate the Conasauga to be a medium to dark gray mudstone or shale with
noticeable calcite veining. In generdigtConasauga Formian is characterized as a shoaling
upward succession in which deep water shale grades vertically into a diverse assemblage of
carbonate ramp facies. In Etowah County, the Conasauga Formation has been targeted as a potential
source for shale gas and is geved within the Gadsden antiform (Pashin, 2008e Conasauga

Formation is not considered to be a wdiearing aquifer at the site.
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Figures 4A and 4B, Geologic CrossSectiorsA- $ 1 D Q @, figspectivelyillustrate the geologic layering
beneath th&ite.

2.1.3 Uppermost Aquifer

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

brown (irorrcoated) coarse sediments and or weathered Conasauga mudstane/shale
2.1.4 Flow Interpretation

Within overburden soils beneath the Site groundwater flow is occurs via porous (Darcy) flow mechanics
with potential for preferential movement along more conductive sand and gravel lenses or channels.
Groundwater elevations fluctudteresponse to rainfall. Seasomahgedn groundwater elevatiorsf 3 to

10 feet are typical at the Site with fluctuations typically greater further away from the Coosa River which
is consistent with groundwater recharge ar8agy and Shelby Tube peeameter testing reveal that sandy
fractions generally have a hydraulic conductivity between 0.5 and 7 feet per day.

Groundwater level monitoring initiated with background sampling in December of 2017 before ash pond
closure and dewatering was completeo@dwater elevation contours between December 2017 and
December 2018 displayed a radial pattern of groundwater flow away from the Site. Groundwater flow was
interpreted to flow to the north, south, east, and west from this mound. Therefore, wells antefsez

around the periphery of the pond are all classified as downgradient. Between December 2018 and February
2019(5-7 months after closurdhe radial groundwater flow patteappeared taliiminish and became a

north to south groundwater flow pattern. We believe this is likely the result of groundwater flow restoring

to prepond conditions as the hydraulic influence of the poadeiiminated by closure and dewatering

2.2 GROUNDWATER MONITORI NG SYSTEM

Pursuant to§ 257.91 and ADEM Admin. Code r. 335-15-.06(2), Plant @dsdenhas installed a

groundwater monitoringgystemto monitor groundwater with the uppermost aquifer. Theertified
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groundwater monitoring system féne Plant @dsdenAsh Pondis designed tanonitor groundwater

passing the waste boundary of the CCR wiithin the uppermost aquifeMVells were locted to serve as
upgradientand downgradiermnonitoring locationdased on groundwater flow direction as determined by

the poentiometric surface elevatia@ontour mapsAll groundwater monitoring wellsveredesigned and
constructedusing **'HVLJQ DQG ,QVWDOODWLRQ Rl *URXQGZDWHU ORQLW
Subcommittee D18.2%s a guidelineAs required by § 257.90(e) awdDEM Admin Code r. 3358.3-15

.06(2)(f), the following also describes monitorirgated activitieperformed during the preceding year.
2.2.1 Monitoring Wells

The groundwater monitoring network is comprised of 18 monitoring wells and 1 piezoindially
piezometers PZ, PZ5, and PZ6 were used to constrain groundwater flow at she butwere later
convertedo downgradient wellsMonitoring well locations referenced to the Ash Pond are presented on
Figure 5, Monitoring Well Location Map . Table 1, Groundwater Monitoring Well Network Details ,

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

To evaluate upgradient well locations at the Site, groundwater elevations anthd@€for parameters
were reviewed. Radial flow has historically been observed at the Ash Pondiderdifying a truly
upgradient location in theicinity was infeasible. To meet the requirements of the rules asthblish
background groundwater qualityt affected by a release from the upit-site groundwater monitoring
wells were installed within the same geologic formation as site monitoring wells and @ osser from
the Ash Pond.Monitoring well locations MW14, MW-16, and MW17 serve as upgdient locations for
the Ash PondThese well locations are located on the opposite side @fdbsa river and are hydraulically
disconnected frordowngradienflow away from the @dsden Ash Pon&roundwater flowin the area of
upgradient locatiasis from south to north.

2.2.1.2 Downgradient Wells

Monitoring well locations MW1 through MW12, PZ1, PZ5, and P46 are utilized as downgradient
locations.These well locations are installed proxinalthe waste boundatg the north, east, south, and
west of the Ah Pond.
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Because groundwater flow conditions have changed aGitegas described irBection 2.1.4, wells
previously identified as being downgradidgntthe north(GSD-AP-MW-1, GSDAP-MW-2, GSDAP-
MW-3, GSDAP-MW-4, GSDAP-MW-5, GSDAP-PZ-1, GSBAP-PZ5, GSDAP-PZ-6) now appear
hydraulically upgradient of the Site or hydraulically separated fronSiteeby a localized groundwater
divide andcouldpotentially serveasupgradientwells sometime in the futurdPC will continuemonitor
all wells surrounding the gh Pondas downgradient compliance wells urgirevision to the network is

proposed and approved by the Departm@hianges to well designations are nobramended at this time.
2.2.1.3 Piezometers

GSD-AP-PZ-2 is a watetevel only piezometer used to bettifinegroundwater flow direction at the Site.
2.2.1.4 Characterization Wells

Pursuant to AO 9-104-GW, additional wells were installesth Septembe2019to further characterize
groundwater quality at the sitdhese wells will be samplesemiannually as part of th@ssessment
monitoring program beginning with the first event in 2020 Alternative Sourcé&®emonstration (ASD)

may beexplored for explanation of the GWPS exceedances at the Site. Should an ASD not prove successful,
APC will commence groundwater sampling from the delineation wells, pursuant to the requirements of 40
CFR § 257.95(g)(1)(iv) and BEM Admin. Code r. 3383-15-.06(6)(g)2.(iv) using the sampling
procedures described in the site groundwater monitoring plan. At a minimum, groundwater samples will
be collected and analyzed for those constituents listed in Appendix Il of the CCRd tl®aa Appendix

IV constituents detected in groundwater monitoring wells at the site.

Three horizontal characterizationwells were installed to assess lateral extentelgvated arsenic
concentrationgn the direction(s) of groundwater flow away from faeility (GSD-AP-MW-18H, GSD
AP-MW-19H, and GSPAP-MW-20H). Two vertical characterizatiorwells were installed to assess
potential verticabccurrences of arseiicthe vicinity ofthe Ash Pondooundary(GSD-AP-MW-2V and
GSD-AP-MW-4V). GSD-AP-MW-2V did not yield sufficient groundwater for well development and will
be abandoned and replaced during the first half of 2020.
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2.2.1.5 Monitoring Variance

The groundwater monitoring program at the Site is operating @ndariancegranted by the Department
on April 15, 2019to conformState monitoring requirements under @@Rrule to Federalequirements.

The variance

1. retainsboronas anAppendix Il detection monitoring parameter and excludles anAppendix
IV assessment monitoring parametand

2. authorizsthe use of Federalgublishedgroundwater protectiostandardgGWPS of 0.006
milligrams per liter fng/L) for cobalt;0.015 mdL for lead;0.040 mdL for lithium; and0.100

mg/L for molybdenunin lieu of ba&ground where those levels are greater than background levels.
222 Groundwater Monitoring H istory

Background groundwater monitoring was performed at thdreite December 2017 through February

2019. Semannual compliance monitoring beganApril 2019.
2.2.2.1 Available Monitoring Data

In accordance with 8257.94(b) and ADEM Admin. Code r.-B38.5-.06(5)(b), eight (8) independent
samples were collected froeach background and downgradient well and analyzed for the constituents
listed in Appendix Il and IV prior to April 17, 2019. Background sampling was performed over the period
of December 2017 to February 201%roundwater sampling for the first deiect monitoring event after

the background period was performedrgbruary 2019

Basedon results of th2018 and2019monitoring resultsAPCinitiated an assessment monitoring program
on July 16, 2019. Pursuant to 40 CFR 257.95(a) and ADEM Admin. Cedr. 33513-15-.06(6)(a),
monitoring wells were sampled for all Appendix IV parameteiugust within 90 days of initiating the

assessment monitoring program.

Tables summarizing analytical ddtam all previousgroundwater monitoring evenareincluded within

Appendix A, Groundwater Analytical Data.
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2.2.2.2 Historical Groundwater Flow

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

Between December 2018 and February 2@K9the pond was dewatergde radial groundwater flow
patternappears to haveiminished exhibiting a more northto-south groundwater flow patteriThe
observedthange in flow patterlikely representgroundwater floweturningto prepond conditions as the

hydraulic influence of the pondaseliminated by closure and dewatering.

A less prominent grundwater moundvas observed just to the north of the Sitering the most recent
sampling evenand appears to form a localized groundwater divide where groundwater flows to the north
(north of the divide) or to the south (south of the divide). The groundwater divide appears to be centered
approximately 120 feet north of the Ash Pond and therefudeates north to south flow across the Ash
Pond.

Groundwater elevations fluctuate in response to rairagasonalariations in groundwater elevations

3 to 10 feet are typical at the Site with fluctuations typicgtyater further away from the Gga River
which is consistent with groundwater recharge ai®@asdard variationy@riance from meagroundwater
elevation)are more typically between 1 a@deetwith slightly higher variancebservedn areas further
north of the Coosa River.

2.2.3 Groundwater Sampling and Analysis

As described irsection 2.2.2.1the Siteenterecanassessmenmmnonitoringpursuant ta0 CFRE 257.95(a)
and ADEM Admin. Code r. 33%3-15-.06(6)(a)in July 2019. The following sectims and subsections

describeactivities and radts from thesemiannual assessment monitoring gven
2.2.3.1 Sampling Event Summary

Semiannualassessmennonitoring beganin August2019 andthis also corresponds to the secaani
annualsampling event of 2019 at the Sit&roundwater sapleswere analyzed for theompletelist of

Appendix 11l and Appendix IV parametedsiring the assessmennonitoring eventAnalytical data from
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the groundwater monitoring event is includad Appendix B, Laboratory and Field Records in
accordance with the requirements§257.90(e)(3and ADEM Admin. Code r. 33%3-15-.06(1)()3

2.2.3.2 Groundwater Sample Collection

Prior to recording water levetand collecting sample=ach well was opened and allowed to equilibrate to
atmospheric pressure. Within a-Bdur period, depths to groundwater were measured to the nearest 0.01
foot with an electronic water level indicataith depth referenced from the top of the inner PVC well
casing. Groundwater elevationsere calculated ¥ subtracting the depth to groundwater from surveyed

top-of-casing (TOC) elevations

Groundwater samples were collected from monitoring wells usingflsw sampling procedures in
accordance with §257.93(a) and ADEM Admin. Code r-B345-.06(4)(a). Allmonitoring wells at Plant
Gadsderare equipped with a dedicated punonitoring wells were purged and sampled using-ftow
sampling procedures whereby samples are collected when field water quality parameters (pH, turbidity,
conductivity, and dissolhgkoxygen) were measured to determine stabilizatfemundwater samples were

collected when the following stabilization criteria were met:

X 0.2 standard units for pH

X 5% for specific conductance

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

X Temperature and OREBrecord only, no stabilization criteria

During purging and sampling a SmarTroll instrument was used to monitor and record field parameters.
Once stabilization was achieved, samples were collectbdusbmitted to the laboratory following
standard chatof-custody (COC) protocoField data recorded in support of groundwater sampling

activities for the monitoring event are includedppendix B, Laboratory and Field Records
2.2.3.3 Sample Preservation andHandling

Groundwater samplegerecollected within the designated size and typkbbratorysuppliedcontainers

required for specific parameters. Samplgtleswerepre-preservedy the laboratory.
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Where temperature contralasrequired, samplegereplaced in an icgpacked cooler and cooled to less
than 4°C immediately after collection. Blue ice drestcooling packgerenotusedfor cooling samples
An ice-packed coolewason hand when samplegrecollected.

2.2.3.4 Chain of Custody

A chainof-custody (COCYyecordwas used tarack sample possession from the time of collection to the
time of receipt at th laboratory. All sampleserehandled under strict COC procedures beginning in the

field. COC records are included with thralytical laloratory reports included ippendix B.
2.2.3.5 Laboratory Analysis

Laboratory analysesasperformed by the APC Environmental Laboratory (APCEL) in Calera, Alabama
or EurofinsTest America (TAL), of Pensacola, Florida and St. LoMissouri. BothAPCEL and TAL

are accredited by National Environmental Laboratory Accreditation Program (NELAP) and maintain a
NELAP certification for all parameters analyzedable 2, Monitoring Parameters and Reporting
Limits, lists Assessment Monitoring constituents analyzed at the Giteundwater data and chain of

custody records for the monitoring events are presentédpendix B.
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3.0 GROUNDWATER ELEVATIONS

3.1 GROUNDWATER ELEVATIO NS AND FLOW

During August2019 sampling event, depths to water ranged froBdto 26.12 feet below top of casing

and groundwater elevations ranged fr6B0.30to 507.89feet above mean seal level (ft MSL).

Figure 6, Potentiometric Surface Contour Map (August 19, 2019 depick groundwater elevations and
inferred groundwater flow directiorA less prominent groundwater mound was observed just to the north

of the Site during the most recent sampling event and appears to form a localized groundwater divide where
groundwater flowso the north (north of the divide) or to the south (south of the divide). The groundwater
divide appears to be centered approximately 120 feet north of the Ash Pond and therefore, indicates north
to south flow across the Ash Pordl available groundwateelevation data recorded since 2017 have been

tabulated and included ifable 3, Groundwater Elevations Summary.

3.2 GROUNDWATER FLOW VEL OCITY CALCULATIONS

Groundwater flow velocity at the Site was calculated based on hydraulic gradients, hydraulic ciyductiv
values derived from slug tests, and an estimated effective porosity of the screened faridate, four

(4) slug tests have been analyzed. Based on these analyses, the horizontal hydraulic conductivities for the
uppermost aquifer ranges from 2.28l&y and 67.75 ft/day with 67.75 ft/day observed in a more permeable
gravel zone. The geometric mean hydraulic conductivity for the Site is 12.33 fidayhydraulic gradient

was calculated between well pairs shown Bable 4, Horizontal Groundwater Flow Velocity
Calculation. The hydraulic conductivity value used in the calculations is 4.35-& &¢@/sec or 133

ft/day andrepresentative of the geometric med@m estimated effective porosity of 20% is used in the flow

rate calculations.

Horizontalflow velocity was calculated using the commoyVHG GHULYDWLYH RI 'DUF\TV /D.

Where: )
8= Groundwater flow velocity@%\?\g

- = Average permeability of the aquif@%??

i = Horizontal hydraulic gradient
Jg Effective porosity
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Using this equatiorhorizontalgroundwater flow velocity is calculated for various areas of the site and is
tabulated oTable 4. Table 4 presents thestimated horizontal flowelocity catulated using groundwater

elevation data from the sampling events in201
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4.0 EVALUATION OF GROUND WATER QUALITY DATA

4.1 DATA VALIDATION *QUALITY ASSURANCE /QUALITY CONTROL

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

Analytical precision is measured through the calculation of the relative percent difference (RPD) of tw
data sets generated from a similar soutdere,a comparison aofesults between samples dineld
duplicatesampla are used ameasuref laboratory precisionWhere field duplicates are collectebet

RPD) betweetthe sample andluplicatesample is calculated as:

Cond Con@
(Cond Con@)/2

RPD

Where:
RPD = Relative Percent Differenci)
Concl = Higheconcentration of the sample figld duplicate
Con@ = Lower concentration of the sample or field duplicate

Where the elative percendifferences below 2®%, the difference is considered acceptable and no further

action is neededWhere & RPDis greater than 20%urther evaluatioms required tattempt to determine

the cause of the differenemd potetially result inqualified dataTable 5, Relative Percent Difference
Calculations, provides the relative percent differendes sample and sample duplicates during 2019
sampling events$O00O 53'TV ZHUH EHORZ IRU WKH BRa&piNMorUDSFIAQW VDPS
gualifier of (+) J was added the TDS result for well GSPAP-MW-14 and no further action is required.

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

blank datavere below laboratory detection limits aadditionaldata validatiorwasnot required.

4.2 STATISTICAL METHODOL OGY AND TESTS

The Sanitagroundwater statistical software is used to perform the statistical anégset®as is a decision
support software packagdkeat incorporates the statistical testguired of Subtitle C and D facilities by
EPA regulationsThe analysis complies with the federal rule for the Disposal of Coal Combustion Residuals
from Electric Utilities (CCR Rule, 2015) as well as with the USEPA Unified Guidance (2009).

12
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4.2.1 Appendix Il E valuation

Intrawell prediction limits, combined with &of-3 verification strategy, were constructed for fluride and
pH. Interwell prediction limits, combined with adf-2 verification strategy, are used to evaluate boron,
calcium, chloride, sulfate, dnTDS. Interwell prediction limits pool upgradient well data to establish a
background limit for an individual constituent. The most recent sample from each downgradient well is

compared to the background limit to identify SSls.

Groundwater Stats Consinlg demonstrated that these test methods were appropriate Aprihe019

Statistical Analysis PlarTime series plots were used to screen proposed background data for suspected
outliers,or extreme values that would result in limits that are not conservative from a regulatory perspective.
Suspected outliers at all wells for Appendix Il parametersldRJP DO O\ WHVWHG XVLQJ 7XNI
method and, when identified, flagged in the computer database

The following adjustments were made:

X No statistical analyses are required on wells and analytes containing 1068etacts (EPA
Unified Guidance, 2009 hapter 6).

X When data contain <15% nondetects in the background, simple substitution -bélbriee
reporting limit is utilized in the statistical analysis. The reporting limit utilized fordetacts is
the practical quantitation limit (PQL) as repattby the laboratory.

X When data contain between-28% nondetects the KaplaMeier nordetect adjustment is applied
to the background data

x Non-parametric prediction limits are used on data containing greater than 568étects.

4.2.2 Appendix IV Evaluation

When in assessment, ppendix IV constituents are samplsgmiannually, and concentrations are
statistically compared to GWPSFollowing the Unified Guidance, spatial variation for Appendix IlI
parameters is tested using the ANOMAhis test § not prescribed for Appendix IV constituentdnlike

the statistical evaluation of Appendix Il constituents (where sisgtaple results are compared to the
statistical limit), Appendix IV analysis uses the pooled results from each downgradient deletop a
well-specific Confidence Interval that is compared to the statistical liffie statistical limit is either the
Interwell Tolerance limit (i.e. background) calculated using the pool of all available upgradient well data

(see Chapter 7 of the Wied Guidance), or an applicable groundwater protection standard such as the
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MCL. Appendix IV background data are screened for outliers and extreme trending patterns that would

lead to artificially elevated statistical limits.

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

then used as the GWPS.

As described in 40 CFR 8257.95(hH{B) and the ADEM Variance (see sect@.1.4) the GWPS is:

(1) The maximum contaminant lev@CL) established undet0 CFR88141.62 and 141.66.

(2) Where an MCL has nditeen established:
(i) Cobalt 0.006 mg/l;
(i) Lead 0.015 mgl/l;
(iii) Lithium 0.040 mg/I; and
(iv) Molybdenum 0.100 mg/I.

(3) Background levels for constituents where the background level is higher than the MCL- or rule
specified GWPS.

In assessmentnonitoring, when the Lower Confidence Limit (LCL), or tlentire confidenceinterval,
exceeds the GWPS as discussed in the USEPA Unified Guidance (2009), the result is recordeld.as an SS
GWPS for Appendix IV constituents will be updated every two years beginnihgheitmost recent event

(Fall 2019). The next update to GWPS will occur no earlier than the Fall of 2021. Data from upgradient

wells collected in between updates may still be used to support ASDs.

4.3 STATISTICAL EXCEEDAN CES

Analytical data from the 2®@Lsemiannual monitoring eant in August was statistically analyzed in
accordance with the P&ertified Statistical Analysis PlanApril 2019) performed by Groundwater Stats
Consulting Appendix Il statistical analysis was performed to determine if doesiis have returned to
background levels. Appendix IV assessment monitoring parameters were evaluated to determine if

concentrations statistically exceeded the established groundwater protection standard.
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4.3.1 Appendix Il Constituents

Statisticalanalysis of Appendixll data identified the following statistically significantrease (S3s)

overbackgroundht the listed wells:

X GSD-AP-MW-1: boron, calcium, chloride, sulfate, TDS
x GSD-AP-MW-2: boron, calcium, TDS

X GSD-AP-MW-3: boron, calcium, chlorel TDS
GSD-AP-MW-4: boron, chloride

GSD-AP-MW-5: boron, calcium, chloride
GSD-AP-MW-6: chloride

GSD-AP-MW-7: chloride

GSD-AP-MW-8: calcium, chloride

GSD-AP-MW-9: calcium, chloride

GSD-AP-MW-10: calcium, chloride

GSD-AP-MW-11: boron, calcium, chloridsulfate, TDS
GSD-AP-MW-12: calcium, chloride, sulfate, TDS

X GSDAP-PZ-1: calcium

x

X X X X X X X

x

Statistical analyss of Appendix Il constituentarepresented iR\ppendix C, Statistical Analyses
4.3.2 Appendix IV Constituents

Table 6, Summary of Background Levels and GroundwateProtection Standards summarizes the
background limit established at each monitoring well and the G\WRBBmmary table of the statistical
limits accompanies the prediction limitsAppendix C. Statistical analysis dhe August 201@ppendix

IV sampling result&gentified the following SSLs over GWPS at the listed wells:

X GSD-AP-MW-2: Arsenic,Lithium
X GSD-AP-MW-4: Arsenic

Table 7, Second Serminnual Monitoring Event Analytical Summary, provides a summary of all
detected constituents for the second sanmiual sampling event. Statistical reporting output is included as
Appendix C. Pursuant to 8 257.95(g)(3) and ADEM Admin. Code r.-B385-.06(6)(g)4., within 90

days of finding thatmy of the Appendix IV constituents exceeds the GWPS (i.e. 90 days from January 12,

2020), APC will either (1) prepare a demonstration that a source other than the Ash Pond was the cause, or
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(2) initiate an assessment of corrective measures (ACM) follo@i2§7.95 and ADEM Admin. Code r.

33513-15-.06(7).
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5.0 MONITORING PROGRAM S TATUS

The site is currently in assessment monitoas&SIs of Appendix Il parameters were identified at the
Plant Gadsden Ash Pond during sampling events conducted in d®ag&ordance with § 257.94(e) and
ADEM Admin. Code r. 338.3-15-.06(5)(e), APOnitiated assessment monitoring duly 2019 SSLs of
Appendix IV constituents were identifiebove the groundwater protection standarésorto April 11,
2020APC will either (1) prepare a demonstration that a source other than the Ash Pond was the cause, or
(2) initiate an assessment of corrective measures (ACM) following § 257.95 and ADEM Admin. Code r.
33513-15-.06(7).
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6.0 SUMMARY AND CO NCLUSIONS

In accordance with § 257.94(b) and ADEM Admin. Code r.-B385-.06(5)(b), eight (8) independent
samples were collected from each background and downgradient well and analyzed for the constituents
listed in Appendix Il and IV prior to April 172019. Background sampling was performed over the period

of December 2017 to February 2019. Groundwater sampling for the first detection monitoring event was
performed the week of February 25, 2019. Constituents listed in Appendix Il were statisticdyiyeal

and SSis identified. Pursuant to § 257.94(e)(1) and ADEM Admin. Code +1385.06(5)(e)1.,
Assessment Monitoringias implementedt the Siteon July 16, 2019

The first assessment sampliegentwas performedn August 2019 Statistichandysis of the assessment
monitoring results identified SSLs of arsenic and lithium above GWAPE will either complete an ASD
for the Appendix IV SSLs or initiate an AChY April 11, 2020.

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

x APC will commence groundwater sampling from the delineation wells, pursuant to the
requirements of 40 CFR 8§ 257.95(g)(1)(iv) and ADEM Admin. Code r-13355-.06(6)(g)2.(iv)
using the sampling procedures described in the sitengwmater monitoring plan. At a minimum,
groundwater samples will be collected and analyzed for those constituents listed in Appendix llI
of the CCR rule and those Appendix IV constituents detected in groundwater monitoring wells at
the site; and

x Conduct the first sermnnual assessment sampling evertpnl or May of 2020 and submit report

summarizing findings by July 31, 20.
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Table 1.

Groundwater Monitoring Well Network Details

Installation Top of Casing Well Depth (ft.) Top of Screen | Bottom of Screen|
Well Name Purpose Completion Date Northing Easting Ground Elevation Elevation Below Top of Elevation Elevation Screen Length
Casing (ft MSL) (ft MSL)
GSD-AP-MW-1 Downgradient 8/8/2017 1279914.40 615079.93 523.48 526.37 27.79 509.08 499.08 10
GSD-AP-MW-2 Downgradient 8/10/2017 1280352.80 614599.21 523.04 526.16 28.17 508.49 498.49 10
GSD-AP-MW-3 Downgradient 8/11/2017 1280742.72 614102.00 523.68 526.80 27.45 509.85 499.85 10
GSD-AP-MW-4 Downgradient 7/15/2013 1281001.39 613884.36 517.27 520.60 26.27 504.83 494.83 10
GSD-AP-MW-5 Downgradient 8/15/2017 1281367.84 613584.86 513.26 516.27 26.88 499.89 489.89 10
GSD-AP-MW-6 Downgradient 8/3/2017 1281745.78 612969.64 512.09 515.23 26.25 499.48 489.48 10
GSD-AP-MW-7 Downgradient 7/16/2013 1281131.20 612627.76 517.05 519.86 30.30 500.06 490.06 10
GSD-AP-MW-8 Downgradient 8/2/2017 1280261.79 612527.24 516.02 519.22 32.68 497.04 487.04 10
GSD-AP-MW-9 Downgradient 7/16/2013 1279916.88 613123.38 517.41 520.36 35.19 495.67 485.67 10
GSD-AP-MW-10 Downgradient 8/3/2017 1279709.35 613729.63 527.70 530.91 48.42 492.99 482.99 10
GSD-AP-MW-11 Downgradient 7/17/2013 1279209.03 614235.25 514.18 517.01 34.00 492.51 482.51 10
GSD-AP-MW-12 Downgradient 7/17/2013 1279381.38 614989.08 518.73 521.82 31.75 500.57 490.57 10
GSD-AP-MW-14 Upgradient 3/27/2018 1277336.39 615233.22 545.49 548.34 32.84 525.50 516.00 10
GSD-AP-MW-16 Upgradient 9/20/2018 1277286.36 615079.67 553.08 555.83 36.23 530.10 520.10 10
GSD-AP-MW-17 Upgradient 9/24/2018 1277101.94 615157.25 546.88 550.11 62.78 497.83 487.83 10
GSD-AP-PZ-1 Downgradient 8/14/2017 1281425.06 614048.07 518.80 521.64 27.47 504.67 494.67 10
GSD-AP-PZ-2 Piezometer 8/16/2017 1281957.82 612944.02 513.46 516.49 23.94 503.05 493.05 10
GSD-AP-PZ-5 Downgradient 3/28/2018 1280939.08 614998.03 521.36 524.26 30.77 503.99 493.99 10
GSD-AP-PZ-6 Downgradient 3/28/2018 1280911.35 614555.89 516.69 519.60 22.35 507.75 497.75 10
GSD-AP-MW-2V 9HUWLFDO 'HOLOHRAROIBQ 1280364.25 614608.05 522.90 525.31 62.41 472.90 462.90 10
*6' $3 0: 9 9HUWLFDO 'H)JLOHDWLR® x 1280986.06 613900.64 517.56 520.33 44.75 485.58 475.58 10
*6' $3 0: + +RULIROWDO 'HOLQHDWLRQ@x 1280350.60 615161.03 522.28 524.45 27.60 506.85 496.85 10
*6' $3 0: + +RULIRQWDO ' I-H OLOHDWLRQx 1280656.67 614589.91 513.95 517.32 22.08 505.24 495.24 10
*6' $3 0: + +RULIRQWDO ' I-H OLOHDWLRQx 1281024.09 613927.12 514.28 516.68 20.29 506.39 496.39 10
Notes:

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

2. Elevations are in feet relative to the North American vertical Datum of 1988.
3. Vertical delineation well GSD-AP-MW-2V did not produce sufficient groundwater for development and will be replaced




Monitoring Parameters and Reporting Limits

Table 2.

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

Notes:
1. mg/L - Milligrams per liter

2. pCilL - Picocuries per liter




Table 3.
Groundwater Elevations Summary

Top of Casing Groundwater Elevation
[eliiane Elevation (ft AMSL)
12/4/2017| 2/6/2018 | 2/9/2018 | 3/19/2018| 3/28/2018| 4/9/2018 | 4/23/2018| 5/9/2018 | 5/16/2018| 5/21/2018| 5/23/2018( 5/25/2018| 5/31/2018| 6/4/2018 | 6/7/2018 | 6/11/2018| 6/14/2018( 6/18/2018| 6/21/2018| 6/25/2018( 6/28/2018| 7/2/2018 | 7/5/2018 | 7/9/2018 | 7/12/2018| 7/18/2018( 7/19/2018
GSD-AP-MW-1 526.37 513.72 514.90 515.77 517.56 517.24 516.72 517.40 516.17 515.59 515.20 515.13 515.05 514.81 514.65 514.49 514.27 514.14 513.94 513.83 513.69 513.61 513.51 513.44 513.30 513.21 - 513.03
GSD-AP-MW-2 526.16 513.78 514.70 515.20 516.58 516.30 515.95 516.38 515.53 515.11 514.82 514.82 514.73 514.60 514.46 514.32 514.12 514.00 513.83 513.73 513.63 513.55 513.49 513.40 513.30 513.21 - 513.05
GSD-AP-MW-3 526.80 513.81 514.75 515.11 515.92 515.73 515.41 516.19 514.95 514.64 514.43 514.61 514.46 514.50 514.26 514.11 513.91 513.86 513.67 513.61 513.55 513.51 513.48 513.37 513.26 513.17 - 513.05
GSD-AP-MW-4 520.60 513.76 514.69 515.01 515.76 515.59 515.27 516.05 514.83 514.51 514.32 514.55 514.38 514.45 514.18 514.02 513.85 513.71 513.60 513.56 513.46 513.45 513.41 513.29 513.17 513.09 - 512.98
GSD-AP-MW-5 516.27 510.81 511.80 512.14 512.25 512.09 511.85 512.49 511.46 511.22 511.12 511.32 511.24 511.24 511.09 510.88 510.66 510.41 510.52 510.60 510.60 510.83 510.81 510.49 510.18 509.95 - 510.06
GSD-AP-MW-6 515.23 509.89 510.60 510.88 510.72 510.59 510.36 511.08 510.16 510.02 509.97 510.15 510.06 510.10 509.98 509.85 509.61 509.46 509.72 509.73 509.72 509.90 509.89 509.67 509.32 509.13 - 509.27
GSD-AP-MW-7 519.86 507.66 508.62 509.44 509.33 509.14 508.62 509.52 508.85 508.67 508.49 508.61 508.55 508.34 508.39 508.33 508.18 508.05 507.92 508.01 507.90 507.87 507.97 507.82 507.71 507.65 - 507.58
GSD-AP-MW-8 519.22 506.85 506.90 508.22 506.94 507.09 506.60 508.02 507.99 507.84 507.96 508.03 507.85 507.70 508.20 507.87 507.69 507.68 507.86 507.84 507.88 507.55 507.79 507.81 507.43 507.69 - 507.54
GSD-AP-MW-9 520.36 505.87 506.86 508.09 506.98 507.04 506.60 507.85 507.99 507.88 508.01 508.01 507.88 507.74 508.20 507.91 507.70 507.72 507.90 507.88 507.90 507.60 507.83 507.83 507.48 507.73 - 507.59
GSD-AP-MW-10 530.91 509.82 509.68 510.06 509.78 509.25 509.14 509.75 509.61 509.55 509.56 509.64 509.52 509.56 509.52 509.44 509.31 509.26 509.43 509.51 509.56 509.41 509.51 509.41 509.26 509.24 - 509.23
GSD-AP-MW-11 517.01 507.46 507.93 508.88 507.96 507.98 507.59 508.66 508.43 508.24 508.27 508.35 508.21 508.07 508.39 508.19 507.98 507.95 508.03 508.09 508.09 507.86 508.03 507.99 507.73 507.85 - 507.74
GSD-AP-MW-12 521.82 511.62 513.11 513.83 513.99 513.71 513.20 514.13 512.81 512.33 511.87 512.12 511.94 512.73 511.60 511.43 511.20 511.06 510.92 510.89 510.80 510.75 510.75 510.61 510.47 510.35 - 510.24
GSD-AP-MW-14 548.34 - - - - - - - - - - - - - - - - - - - 526.46 - - - - - 526.24 -
GSD-AP-MW-16 555.83 — — — — — — - - - - - - - - - - - - - - — — — — — — —
GSD-AP-MW-17 550.11 - - - - - - - - - - - - - - - - - - - - - - - - - - -
GSD-AP-PZ-1 521.64 512.46 514.59 516.13 517.26 517.01 516.42 517.21 515.69 514.88 514.30 514.40 514.26 514.01 513.76 513.50 513.23 513.00 512.73 512.65 512.43 512.40 512.24 512.08 511.89 511.73 511.47 511.49
GSD-AP-PZ-2 516.49 506.92 507.81 508.83 507.87 507.96 507.47 508.58 508.37 508.15 508.25 508.35 508.19 508.04 508.29 508.08 507.92 507.81 507.88 508.00 507.98 507.79 508.00 507.91 507.61 507.67 - 507.62
GSD-AP-PZ-5 524.26 - - - - - 516.71 - 515.97 515.11 514.46 514.59 514.43 514.16 513.87 513.61 513.38 513.18 512.91 512.85 512.60 512.52 512.39 512.24 512.06 511.92 511.72 511.67
GSD-AP-PZ-6 519.60 - - - - - 516.57 - 515.86 515.03 514.45 514.58 514.42 514.18 513.88 513.61 513.35 513.16 512.90 512.80 512.57 512.51 512.39 512.28 512.02 511.90 511.70 511.65
*6' $3 0: 9 520.33 - - - - - - - - - - - - - - - - - - - - - - - - - - -
*6' $3 0: + 524.45 - - - - - - - - - - - - - - - - - - - - - - - - - - -
*6' $3 0: + 517.32 - - - - - - - - - - - - - - - - - - - - - - - - - - -
*6' $3 0: + 516.68 - - - - - - - - - - - - - - - - - - - - - - - - - - -
Notes:

1. ft. AMSL - feet above mean sea level
2. - Not Measured

. Groundwater Elevation
Well Name T°gls‘fl;:;'"9 (ft AMSL)
7/23/2018| 7/26/2018| 8/2/2018 | 8/6/2018 | 8/20/2018| 8/23/2018| 8/27/2018| 8/30/2018| 9/6/2018 | 9/10/2018| 9/13/2018| 9/20/2018| 9/24/2018| 9/27/2018| 10/1/2018| 10/4/2018| 10/15/201§ 10/22/201§ 11/14/201§ 11/28/201§ 12/3/2018| 12/18/201§ 1/3/2019 | 2/4/2019 | 2/25/2019| 6/10/2019( 8/19/2019
GSD-AP-MW-1 526.37 512.90 512.81 512.90 512.90 512.69 512.63 512.54 512.48 512.27 51217 512.08 511.88 511.81 512.02 511.94 511.70 51157 = = 513.12 = = 517.76 519.26 514.50 511.97
GSD-AP-MW-2 526.16 512.93 512.85 513.01 513.03 512.78 512.71 512.61 512.54 512.36 512.25 512.16 511.97 512.05 512.23 512.12 511.84 51173 - - 513.15 - - 516.64 518.15 514.30 512.01
GSD-AP-MW-3 526.80 512.92 512.83 513.38 513.09 512.88 512.82 512.67 512.60 512.42 512.30 512.23 512.05 51253 51255 512.39 512.03 511.90 = = 513.50 = = 515.98 517.38 514.21 512.03
GSD-AP-MW-4 520.60 512.85 512.77 513.42 513.08 512.86 512.79 514.66 512.57 512.38 512.28 512.19 512.01 512.63 512.58 512.40 512.03 511.89 - - 513.54 - - 515.78 517.13 514.13 512.00
GSD-AP-MW-5 516.27 509.68 509.48 510.79 510.60 510.62 510.32 510.00 509.79 509.37 509.25 509.21 508.88 510.63 510.63 510.40 509.76 509.64 = = 51152 = = 512.09 513.01 511.13 508.72
GSD-AP-MW-6 515.23 508.86 508.68 510.15 509.85 509.81 509.61 509.26 509.11 508.68 508.56 508.56 508.21 510.16 509.95 509.78 509.17 509.05 - - 510.58 - - 510.70 511.64 510.02 507.89
GSD-AP-MW-7. 519.86 507.42 507.33 507.82 507.96 507.92 507.85 507.68 507.54 507.24 507.15 507.11 506.97 507.68 507.98 507.94 507.76 507.54 = = 509.41 = = 509.82 513.85 508.34 506.95
GSD-AP-MW-8 519.22 507.39 507.48 508.25 507.98 507.76 507.78 507.70 507.79 507.77 507.61 507.74 507.75 508.30 507.81 507.90 507.62 507.37 - - 508.98 - - 508.46 511.45 507.78 507.62
GSD-AP-MW-9 520.36 507.45 507.54 508.25 508.06 507.76 507.82 507.70 507.84 507.79 507.66 507.79 507.82 508.28 507.86 507.93 507.63 507.39 = = 508.69 = = 508.46 511.42 507.83 507.61
GSD-AP-MW-10 530.91 509.10 509.04 509.96 509.81 509.35 509.32 509.19 509.18 509.09 509.05 509.10 509.09 509.54 509.55 509.39 509.03 508.97 - - 509.66 - - 509.93 511.87 509.34 508.74
GSD-AP-MW-11 517.01 507.62 507.64 508.55 508.26 507.93 507.95 507.89 507.92 507.88 507.74 507.82 507.84 508.48 508.14 508.07 507.77 507.53 = = 509.29 = = 509.06 511.67 508.12 507.59
GSD-AP-MW-12 521.82 510.07 509.93 511.43 510.99 510.70 510.54 510.35 510.24 510.00 509.79 509.69 509.68 510.31 510.57 510.38 509.87 509.64 - - 512.76 - - 514.11 515.43 511.29 508.94
GSD-AP-MW-14 548.34 - - - 526.24 - - - - 526.00 - - - 525.80 - - - - 525.80 - - 526.19 = = 527.65 528.71 527.07 526.25
GSD-AP-MW-16 555.83 - - - - - - - - - - - - - - - - - 529.67 529.34 529.51 529.75 529.98 530.52 531.32 531.98 530.55 529.71
GSD-AP-MW-17 550.11 - - - - - - - - - - - - - - = = = 531.30 530.47 530.50 530.77 531.44 532.49 532.25 534.03 531.23 530.30
GSD-AP-PZ-1 521.64 511.26 511.10 511.48 511.38 511.18 511.11 510.87 510.74 510.46 510.29 510.18 509.86 509.63 510.16 510.48 512.40 510.01 509.86 - - 512.99 - - 517.29 519.05 513.54 510.14
GSD-AP-PZ-2 516.49 507.41 507.39 508.46 508.19 508.03 507.96 507.81 507.83 507.70 507.56 507.62 507.50 - 508.50 508.22 508.16 507.79 507.51 = = 509.29 = = 509.02 511.33 508.15 507.31
GSD-AP-PZ-5 524.26 511.46 511.31 51154 511.42 511.24 511.11 510.98 510.88 510.62 510.44 510.36 510.07 509.95 510.12 510.25 510.02 509.93 - - 512.73 - - 517.72 519.28 513.81 510.37
GSD-AP-PZ-6 519.60 511.42 511.28 511.60 511.44 511.26 511.15 510.98 510.89 510.61 510.45 510.34 509.93 509.91 510.19 510.33 510.06 509.95 - - 513.05 - - 517.43 518.72 513.82 510.30
*6' $3 0: 9 520.33 - - - - - - - - - - - - - - - - - - - - - - - - - - -
*6' $3 0:  + 524.45 - - - - - - - - - - - - - - - - - - - - - - - - - - -
*6' $3 0:  + 517.32 - - - - - - - - - - - - - - - - - - - - - - - - - - -
*6' $3 0:  + 516.68 - - - - - - - - - - - - - - - - - - - - -~ - - - - - -

Notes:
1. ft. AMSL - feet above mean sea level
2. - Not Measured




Table 4.
Horizontal Groundwater Flow Velocity Calculations

SA02 2019
. . . Calculated Calculated
Source PZ-6 MW-10 Distance Hydrayhc Hydraulllg Effecuye Groundwater | Groundwater
Gradient Conductivity Porosity . .
Flow Velocity | Flow Velocity
8/19/2019 Kv W Kw W 00 W[ oK 00 IW IWK n (ft/d) (ft/yr)
Slug Testing 510.3 508.74 1455.00 0.00107 12.33 0.2 0.066 83.0
Notes:
ft=feet

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




Table 5.
Relative Percent Difference Calculations

2nd Semi-Annual Monitoring Event

Monitoring Point Identification

Relative Percent

Parameter Units Difference (RPD %)
GSD-AP-MW-14 GSD-AP-MW-14 DUP
Calcium mg/L 14.4 14.4 0.0
Chloride mg/L 3.27 3.23 1.2
Cobalt mg/L 0.0391 0.041 4.7
Sulfate mg/L 106 107 0.9
TDS mg/L 265 177 39.8
Monitoring Point Identification
Parameter Units .Relative Percent
Difference (RPD %)
GSD-AP-MW-1 GSD-AP-MW-1 DUP
Barium mg/L 0.037 0.0373 0.8
Boron mg/L 1.24 1.24 0.0
Calcium mg/L 272 276 15
Chloride mg/L 5.26 5.25 0.2
Cobalt mg/L 0.0242 0.0244 0.8
Sulfate mg/L 708 700 1.1
TDS mg/L 1200 1210 0.8




Table 6.

Summary of Background Levels and Groundwater Protection Standards

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

Notes:
1. mg/L - Milligrams per liter

2. pCi/L - Picocuries per liter

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

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

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

monitoring events in the order that they were determined.




Table 7.

Second Semi-Annual Monitoring Event Analytical Summary

APPENDIX Il
WELL SAMPLE Boron Calcium Chloride Fluoride pH Sulfate TDS
DATE
GWPS N/R N/R N/R 4 N/R N/R N/R
UNITS mg/L mg/L mg/L mg/L SuU mg/L mg/L
GSD-AP-MW-1 8/21/2019 1.24 272 5.26 Non-Detect 6.01 708 1200
GSD-AP-MW-2 8/20/2019 0.566 92.3 2.24 0.252 6.3 110 369
GSD-AP-MW-3 8/20/2019 1.06 74.1 6.07 0.0592(J) 5.73 222 416
GSD-AP-MW-4 8/20/2019 0.399 23.5 9.62 0.197 6.33 7.34 164
GSD-AP-MW-5 8/20/2019 0.378 33.7 6.53 0.0567(J) 6.11 21.3 174
GSD-AP-MW-6 8/20/2019 0.0608(J) 15.1 9.55 Non-Detect 5.4 12.3 98.7
GSD-AP-MW-7 8/21/2019 0.091(J) 23.5 7.35 0.068(J) 5.97 11.8 133
GSD-AP-MW-8 8/21/2019 0.0569(J) 71.5 5.89 0.0648(J) 6.16 10.8 226
GSD-AP-MW-9 8/21/2019 0.0524(J) 50.9 6.16 0.0984(J) 6.61 11.3 200
GSD-AP-MW-10 8/22/2019 0.0951(J) 38.5 5.66 0.084(J) 6.37 6.74 194
GSD-AP-MW-11 8/22/2019 0.272 133 4.64 Non-Detect 6.26 305 555
GSD-AP-MW-12 8/22/2019 0.0625(J) 89.4 6.31 Non-Detect 5.35 339 501
GSD-AP-MW-14 8/20/2019 Non-Detect 14.4 3.27 Non-Detect 4 106 265 (+) J
GSD-AP-MW-16 8/19/2019 Non-Detect 12.8 3.42 Non-Detect 4,57 66.6 121
GSD-AP-MW-17 8/19/2019 0.0341(J) 25.3 2.8 0.187 7.93 8.74 240
GSD-AP-PZ-1 8/20/2019 Non-Detect 38.3 3.52 0.0889(J) 6.3 3.73 141
GSD-AP-PZ-5 8/21/2019 Non-Detect 3.04 3.85 Non-Detect 5.13 1.21 46
GSD-AP-PZ-6 8/21/2019 Non-Detect 3.71 4 Non-Detect 5.44 1.62 42.7
Notes:

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

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

4. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
5. TDS - Total Dissolved Solids
6. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically

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




Table 7.
Second Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV
WELL Sg’x_‘;éE Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt
GWPS 0.006 0.01 2 0.004 0.005 0.1 0.0538
UNITS mg/L mg/L mg/L mg/L mg/L mg/L mg/L

GSD-AP-MW-1 8/21/2019 Non-Detect | 0.00444(J) 0.037 Non-Detect | Non-Detect | Non-Detect 0.0242

GSD-AP-MW-2 8/20/2019 Non-Detect 0.825 0.0685 Non-Detect | Non-Detect | Non-Detect 0.0366

GSD-AP-MW-3 8/20/2019 Non-Detect | Non-Detect 0.0405 Non-Detect | Non-Detect | Non-Detect 0.0257

GSD-AP-MW-4 8/20/2019 Non-Detect 0.0141 0.188 Non-Detect | Non-Detect | Non-Detect 0.0293
GSD-AP-MW-5 8/20/2019 Non-Detect | Non-Detect 0.238 Non-Detect | Non-Detect | Non-Detect | 0.00223(J)
GSD-AP-MW-6 8/20/2019 Non-Detect | Non-Detect 0.0731 Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-7 8/21/2019 Non-Detect | Non-Detect 0.0946 Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-8 8/21/2019 Non-Detect | 0.00302(J) 0.194 Non-Detect | Non-Detect | Non-Detect | 0.00303(J)
GSD-AP-MW-9 8/21/2019 Non-Detect | Non-Detect 0.183 Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-10 8/22/2019 Non-Detect | 0.00394(J) 0.302 Non-Detect | Non-Detect | Non-Detect | Non-Detect

GSD-AP-MW-11 8/22/2019 Non-Detect | 0.00229(J) 0.214 Non-Detect | Non-Detect | Non-Detect 0.00756
GSD-AP-MW-12 8/22/2019 Non-Detect | Non-Detect 0.0455 Non-Detect | 0.000755(J)| Non-Detect 0.00658

GSD-AP-MW-14 8/20/2019 Non-Detect | 0.00216(J) 0.0274 0.00129(J) | 0.000622(J)| Non-Detect 0.0391

GSD-AP-MW-16 8/19/2019 Non-Detect | 0.00228(J) 0.0314 Non-Detect | 0.000499(J)| Non-Detect 0.0247
GSD-AP-MW-17 8/19/2019 Non-Detect | Non-Detect 0.259 Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-PZ-1 8/20/2019 Non-Detect | Non-Detect 0.097 Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-PZ-5 8/21/2019 Non-Detect | Non-Detect 0.085 Non-Detect | Non-Detect | Non-Detect | 0.00225(J)
GSD-AP-PZ-6 8/21/2019 Non-Detect | Non-Detect 0.0312 Non-Detect [ Non-Detect [ Non-Detect | Non-Detect

Notes:

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

Quantitation Limit (PQL). Values are displayed as less than the PQL with a J.

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

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

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

5. TDS - Total Dissolved Solids

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

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



Table 7.
Second Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV
SAMPLE Combined
WELL Radium 226 +{  Fluoride Lead Lithium Mercury Molybdenum | Selenium Thallium
DATE
228
GWPS 5 4 0.015 0.04 0.002 0.1 0.05 0.002
UNITS pCi/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
GSD-AP-MW-1 8/21/2019 0.643(V) Non-Detect | Non-Detect | Non-Detect [ Non-Detect [ Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-2 8/20/2019 0.553(V) 0.252 Non-Detect 0.0583 Non-Detect 0.027 Non-Detect | 0.000322 (J)
GSD-AP-MW-3 8/20/2019 0.709(V) 0.0592(J) Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-4 8/20/2019 0.814 0.197 Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-5 8/20/2019 0.206(V) 0.0567(J) Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-6 8/20/2019 - 0.086(V) Non-Detect | Non-Detect | Non-Detect | Non-Detect [ Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-7 8/21/2019 | -0.0134(V) 0.068(J) Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-8 8/21/2019 0.552(V) 0.0648(J) Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-9 8/21/2019 1.53(U) 0.0984(J) Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-10 8/22/2019 - 0.021(V) 0.084(J) Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-11 8/22/2019 1.34(U) Non-Detect | Non-Detect | Non-Detect [ Non-Detect [ Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-12 8/22/2019 0.145(V) Non-Detect | Non-Detect | Non-Detect [ Non-Detect [ Non-Detect | Non-Detect | Non-Detect
GSD-AP-MW-14 8/20/2019 0.774 Non-Detect | 0.00176(J) | Non-Detect | 0.000301(J)| Non-Detect | 0.00328(J) | Non-Detect
GSD-AP-MW-16 8/19/2019 0.377(V) Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | 0.00316 (J) | Non-Detect
GSD-AP-MW-17 8/19/2019 0.683 0.187 Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-PZ-1 8/20/2019 0.663 0.0889(J) Non-Detect | Non-Detect [ Non-Detect [ Non-Detect | Non-Detect | Non-Detect
GSD-AP-PZ-5 8/21/2019 0.442(V) Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect
GSD-AP-PZ-6 8/21/2019 | -0.00256(U)| Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect | Non-Detect [ Non-Detect
Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical
Quantitation Limit (PQL). Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.
3. (+) Jindicates trace or estimated concentration applied when field duplication precision limits are exceeded

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

data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
5. TDS - Total Dissolved Solids
6. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically

at the conclusion of all the background sampling events, as required by EPA's CCR rule.
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$SSHQGLJ[ $
$SEEUHYLDWLRQV

PJ/ OLOOLJUDPV SHU OLWHU

S&L / 3LFRFXULHV SHU OLWHU

1 $ LQGLFDWHYV WKH FRQVWLW XHEW ZQN HMMPW QDO\]HG GXUL

- YDOXH LQGLFDWHY WKH UHV>00IW KRG HVDMANL R/ DMWP RW H T X
0'/ DQG OHVV WKDW WKH 3UDFWLFDO 4XDQWLWDWLRQ /LPLW
9DOXHV DUH GLVSOD\HG DV OHVV WKDQ WKH 34/ ZLWK D -

1RQ 'HWHFW LQGLFDWHY WKH UH VXIDWG 2DN FRROW LGHHW HBWH G T
QRQ GHWHFW

*:36 LV WKH *URXQGZDWHU 3URWHFWLRQ 6WDQGDUG

5DGLXP GDWD LV D FRPELQDWLRQ KIHQDGHXROWR DR GH V D
UHSRUWHG EHORZ WKH 0'& OLQLPXP 'HWHFWDEOH &RQFHQWUD
GDWD LV GLVSOD\HG ZLWK DQ DFFRPSMQ\XQR@ WKMH 0'& YDULHYV
VDPSOH DPRXQW DQG HODSVHG WLPH RI WKH PHDVXUHPHQW

$QQXDO VDPSOLQJ IRU $SSHQGL[ ,9 FRQVWLWXHQWYV RQO\ ZL
FRPSOHWHG IROORZLQJ LQLWLDWLRI[ RI, DVVHVVPHQW PRQLWRI
FRQVWLWXHQWY ZHUH QRW UHTXLUHG GXULQJ WKLV PRQLWRUL



$QDO\WLFDO 'DWD 6XPPDU\
30DQW *DGVGHQ $VK 3RQG
$ODEDPD 3RZHU &RPSDQ\

$33(1',; .., $33(1',; ,9
&RPELQHG
6803/( "$7( %RUR &DQFLXP [EKORULGH JOXRULGH S+ 6XOIDWH SUVHGBLF $QWDBRRF %HU\OOLXP &DGPLXP EKIRBLXP ) @RBDQ@&/H /HDG LWKLXP OHUFXU\ ORO\EGHQXP 6HOHQLXP 7

*:36 15 15 15 15 1 5] 1

81,76 PJ/ PJ/ PJ/ PJ /| 68 PJ|/ P/ PJ|/ Py / Pl / PJ/ S&L / PJI I PJ/ PJ/ PJ/ PJ / PJ
* RQ "HWHF - RQ 'H 1RQ HWHERQ HWHARQ "HWHARQ HWHHARQ HWHARQ "HWHF
* RQ HWHF - RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ 'HWHF
- RQ HWHF RQ 'H RQ HWHARQ 'HWHHARQ HWHARQ 'HWHARQ 'HWHARQ "'HWHF
* RQ HWHF - RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ 'HWHF
- RQ HWHF RQ 'H RQ HWHARQ 'HWHHARQ HWHARQ 'HWHARQ 'HWHARQ "'HWHF
* RQ HWHF - RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ 'HWHF
* RQ 'HWHF - RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHRRQ HWHARQ "HWHF
* - RQ HWHF - RQ 'H - RQ HWHARQ 'HWHARQ HWHRARQ 'HWHARQ "HWHRARQ "HWHF
* 1RQ HWHF QD Q D D QD Q Q DR® "HWHE D QD D D QD
* 1RQ "HWHF 1RQ 'HWHF - 1RQ 'H 8 1RQ 'HWHARQ 'HWHARQ 'HWHARQ HWHARRQ 'HWHARRQ '"HWHRARQ 'HWHF
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&RPELQHG
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*:36 15 15 15 15 1 1

81,76 PJ / PJ/ PJ / Py | 68 PJ Pyl P/ P P/ 3/ PJ / s&L / / PJ / PJ PJ
- 1RQ "HWHF RQ "HWH H RQ RQ HWHERQ "HWHF
> 1RQ "HWHF RQ "HWH H RQ ' RQ 'HWHERQ 'HWHF
v 1RQ HWHF RQ "HWH H RQ RQ HWHERQ HWHF
- 1RQ HWHF RQ "HWH H RQ RQ HWHERQ HWHF
v TRQ HWHF RQ "HWH H RQ RQ HWHERQ HWHF
> 1RQ 'HWHF RQ 'HWH H RQ ' RQ 'HWH -
v 1RQ "HWHF RQ "HWH H RQ RQ HWHERQ HWHF
- 1RQ HWHF RQ "HWH H RQ RQ "HWHF N
* Q D Q R D QO Q DQ D D R D
- 1RQ HWHF 1RQ 'HWHFRQ 'H 1RQ 'H TRQ HWHF N

Tt
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81,76 PJ I P/ PJ I PJ || 68 Il ZH 2l Py I P/ PJ I salL | P/ PJ I/ PJ I PJ I PJ I PJ
= RQ HWHF - RQ 'H RQ HWHMRQ HWHARQ "HWHARQ HWHARQ HWHARQ "HWHF
= RQ HWHERQ HWHF RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
= RQ HWHERQ "HWHF RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHARQ "HWHF
= RQ HWHERQ "HWHF RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
= Q HWHERQ "HWHF RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHARQ "HWHF
= RQ HWHRQ "HWHF RQ 'H 1RQ HWHRQ HWHARQ "HWHARQ "HWHARQ "HWHARQ "HWHF
- 1RQ 'HWHERQ "HWHF RQ _'H 1RQ 'HWHARQ 'HWHARQ 'HWHARQ HWHARQ 'HWHARQ 'HWHF
= - 1RQ "HWHERQ "HWHF RQ 'H 1RQ HWHARQ "HWHARQ HWHARQ "HWHARQ HWHARQ "HWHF
= 1RQ "HWHF QD D| QD QD Q Q DRQ "HWH® D QD D ) QD
= - 1RQ 'HWHERQ 'HWHF 1RQ 'H - 1RQ HWHARQ 'HWHHARQ HWHARQ 'HWHARQ HWHARQ "HWHF
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*:36 15 15 15 15 1 1
81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl Py I/ P/ 3/ PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
v RQ H RQ RQ HWH H 1RQ HIWHRQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
- RQ H RQ - RQ "HWH H 1RQ HWHRQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
v RQ 'H RQ RQ "HWH H 1RQ HWHFRQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- RQ H RQ RQ "HWH H RQ HWHRQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
v 1RQ "HWHF RQ - RQ "HWH H RQ HWHRQ HWHARQ HWHARQ "HWHARQ HWHARQ HWHF
- 1RQ HWHF RQ RQ "HWH H RQ HWHRQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
v 1RQ HWHF RQ - RQ "HWH H RQ HWHRQ HWHARQ HWHARQ 'HWHARQ HWHARQ HWHF
- iR RQ "HWH H 1RQ HWHFRQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v Q[D R D Q1 QD D m D Q Q0 9 b
- iR 1RQ 'HWHFRQ 'H 1RQ HWHRQ 'HWHARQ HWHARQ 'HWHARQ 'HWHARQ "HWHF
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81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ 3/ PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
v - RQ HWHERQ "HWHF RQ "HWH H - RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHRARQ HWHF
- RQ HWHERQ "HWHF RQ "HWH H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v RQ HWHERQ "HWHF RQ "HWH H - RQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHRRQ "HWHF
- RQ HWHERQ "HWHF RQ "HWH H - RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v RQ HWHERQ "HWHF RQ "HWH H 1RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- RQ HWHERQ "HWHF RQ "HWH H - RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v RQ HWHERQ "HWHF RQ "HWH H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- N 1RQ 'HWHFRQ "HWHF RQ "HWH H N RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v - Q D Q 0 D Q D Q D Qp QoD D Q[D D D QD
- N 1RQ 'HWHFRQ "HWHF 1RQ HWHERQ 'H N 1RQ 'HWHARQ 'HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
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*:36 15 15 15 15 1 1

81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
v - - RQ HWHERQ "HWHF RQ 'H - RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHRARQ HWHF
- RQ HWHERQ "HWHF RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v RQ HWHERQ "HWHF RQ 'H RQ HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHRRQ "HWHF
- RQ HWHERQ "HWHF RQ 'H RQ HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v 1RQ 'HWHFRQ "HWHF RQ 'H RQ HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- - 1RQ HWHERQ "HWHF RQ 'H RQ HWHF - RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v 1RQ "HWHF 1RQ HWHERQ "HWHF RQ 'H RQ HWHARQ HWHARQ HWHARQ HWHARRQ HWHARQ HWHARQ HWHARQ HWHF
- N 1RQ 'HWHFRQ "HWHF RQ 'H HF 8 N RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
v - Q D Q D D Qb QoD Q D Q[D D D QD
- 1RQ HWHF 1RQ 'HWHRQ "HWHF 1RQ 'H 1RQ 'HWHARQ HWHARQ 'HWHARQ 'HWHARQ 'HWHARQ HWHARQ "HWHARQ HWHF




$QDO\WLFDO 'DWD 6XPPDU\
30DQW *DGVGHQ $VK 3RQG
$ODEDPD 3RZHU &RPSDQ\

$33(1',; ... $33(1",
&RPELQHG
6%03/( "$7( %RUR &DQFLXP [kKORULGH JOXRULGH S+ 6XOIDWH $SUVHQLF $QWDBRRR %HU\OOLXP &DGPLXP EKIRELXP )ORBRDO@/H IHDG LWKLXP OHUFXUp\ OROVEGHQXP 6HOHQLXP Tt
*:36 15 15 15 15 1 5| 1
81,76 PJ I PJ/ PJ I PJ | 68 PJ|/ P/ PJ|/ PJ/ P/ J/ PJ I S&L / LN PJ I PJ I PJ / PJ/ PJ
* - RQ HWHERQ 'HWHF RQ "HWH H 1RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ 'HWHRARQ 'HWHF
* RQ HWHERQ 'HWHF RQ "HWH H 1RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ 'HWHF
- RQ HWHERQ HWHF RQ "HWH H 1RQ HWHF RQ HWHARQ 'HWHHARQ HWHARQ 'HWHARQ 'HWHARQ "'HWHF
* RQ HWHERQ 'HWHF RQ "HWH H 1RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ 'HWHF
v 1RQ HWHEQ HWHF RQ "HWH H 1RQ HWHF 1RQ HWHERQ HWHARQ HWHARQ HWHARQ HWHRARQ "HWHF
* 1RQ "HWHRQ '"HWHF RQ "HWH H 1RQ "HWHF 1RQ HWHERQ HWHARQ HWHARQ HWHARQ "HWHARQ '"HWHF
* - 1RQ "HWHFRQ 'H HF RQ 'H H 'H 1RQ '"HWHF - 1RQ 'HWHARQ 'H HF RQ 'H HARQ 'H HARQ "HWHF
* 1RQ HWHF 1RQ HWHFRQ 'HWHF RQ "HWH H 1RQ HWHARQ HWHARQ HWHARQ 'HWHARQ 'HWHARQ 'HWHARQ 'HWHARQ 'HWHF
* - QD Qo D QD QD -Qb QD QD QD D D QD
* 1RQ HWHFRQ 'HWHF 1RQ HWHERQ 'H 1RQ '"HWHF - 1RQ HWHARQ 'HWHARQ HWHARQ HWHARQ "HWHARRQ "HWHF
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81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ s&L / P/ PJ / PJ / PJ / PJ I PJ
v - 1RQ HWHF - RQ 'H H TRQ HWHERQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
- 1RQ HWHF - RQ 'H H HE 1RQ HWHERQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
= 1RQ 'HWHF - RQ 'H H - 1RQ HWHARQ HWHARQ HWHARQ 'HWHARQ HWHARQ '"HWHF
- 1RQ "HWHF - RQ 'H H HE 1RQ HWHERQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
- 1RQ HWHF - RQ 'H H HF 1RQ HWHERQ 'HWHARQ HWHARQ '"HWHARQ 'HWHARQ HWHF
- 1RQ HWHF - RQ 'H H HE 1RQ HWHERQ HWHARQ HWHARQ HWHARQ HWHARQ HWHF
v - 1RQ 'HWHF - RQ 'H H HF - 1RQ HWHARQ HWHF RQ HWHARQ HWHARQ "HWHF
- 1RQ HWHF 1RQ "HWHF N RQ 'H H TRQ HWHARQ HWHARQ HWHARQ HWHRRQ HWHRRQ HWHARQ HWHF
v QD Q[D R D D D DD QQDD xQ
- N 1RQ HWHF N 1RQ 'H H N 1RQ HWHARQ 'HWHARQ HWHARQ HWHARQ '"HWHARQ 'HWHF
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$33(1',; .., $33(1°,
&RPELQHG
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*:36 15 15 15 15 1 1

81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ 3/ Py / PJ / PJ / / PJ / PJ / PJ I PJ
v - TRQ HWHF - 1RQ HWHERQ HWHARQ HWHF 8 1RQ 'H "HWHARQ HWHARQ HWHARQ HWHARQ 'HWHF
¥ - QD Q D D D 1 RIR QH VHNFH F 1RQ 'H HWHARQ "HWHF 8 1RQ 'H "HWHARQ HWHARQ "HWHARQ HWHARQ "HWHF
hl QD Q0 D D QD D D Q| D QD Q D QDQ P QDR D
G N 1RQ "HWHRQ 'HWHF RQ 'H HWHRRQ 'H 1RQ 'H HWHARQ 'HWHARQ 'HWHARQ 'HWHARQ '"HWHF
v RQ HWHRQ "HWHF RQ 'H HWHARQ 'H 8 1RQ 'H HWHARQ "HWHARQ HWHARQ "HWHARQ '"HWHF
¥ RQ "HWHEQ "HWHF RQ 'H HWHHAERQ 'H 1RQ 'H "HWHARQ HWHARQ "HWHARQ HWHARQ '"HWHF
v RQ "HWHRQ "HWHF RQ 'H HWHARQ 'H 8 1RQ 'H "HWHARQ HWHARQ "HWHARQ '"HWHARQ 'HWHF
- - 1RQ HWHF - RQ 'H HWHARQ 'H 8 1RQ 'H HWHARQ HWHARRQ HWHARQ "HWHRARQ "HWHF
* 1RQ "HWHF 1RQ HWHERQ "HWHF RQ 'H HWHARQ 'H 8 1RQ 'H HWHARQ "HWHARQ "HWHARQ '"HWHARQ "HWHF
* QD QD R D QD QD Q Q Q DD QQDD [0)e]
v - 1RQ 'HWHFRQ "HWHF 1RQ 'H "HWHARQ 'HWHF 8 1RQ 'H HWHARQ HWHARQ 'HWHARQ 'HWHARQ 'HWHF
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*:36 15 15 15 15 1 1

81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ 3/ PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
- 0: - 1RQ HWHF - HWH H 1RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHRARQ HWHF
- 0: 1RQ HWHF N RQ "HWH H 1RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- 0: 1RQ HWHF - RQ "HWH H 1RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHRRQ "HWHF
v 0: 1RQ HWHF 1RQ HWH N RQ "HWH H 1RQ "HWHF RQ HWHARQ "HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
- 0: 1RQ HWHF 1RQ HWHF - RQ "HWH H 1RQ "HWHF RQ HWHARQ "HWHARQ HWHARQ 'HWHARQ "HWHARQ "HWHF
- 0: 1RQ HWHF 1RQ HWHF N RQ "HWH H 1RQ HWHF 1RQ HWHERQ 'HWHARQ HWHARQ 'HWHARQ "HWHARQ HWHF
* 0: 1RQ HWHF - RQ "HWH H 1RQ HWHF 1RQ "HWHARQ 'HWHF RQ HWHARQ "HWHARQ HWHF
- 0: 1RQ HWHF - RQ "HWH H 1RQ "HWHF 1RQ HWHERQ 'HWHARQ HWHARQ 'HWHARQ "HWHARQ HWHF
- 0: - Q D Q4 D Q D Q D Qp QoD Q D Q[D D D QD
v 0: 1RQ 'HWHF - 1RQ HWHERQ 'H 1RQ HWHF - 1RQ 'HWHARQ 'HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
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*:36 15 15 15 15 1 1
81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
- 0: - RQ HWHF - RQ 'H RQ HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHRARQ HWHF
- 0: RQ HWHF N RQ 'H RQ "HWHF RQ HWHARQ "HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
- 0: RQ HWHF - RQ 'H RQ HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHRRQ "HWHF
- 0: RQ HWHF N RQ 'H RQ "HWHF RQ HWHARQ "HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
- 0: RQ HWHF RQ 'H RQ HWHF - RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- 0: - RQ HWHF N RQ 'H RQ HWHF - RQ HWHARQ "HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
- 0: 1RQ "HWHF RQ HWHF - RQ 'H RQ HWHERQ HWHRRQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- 0: - RQ HWHF N RQ 'H RQ "HWHF N RQ HWHARQ "HWHARQ HWHARQ HWHARQ "HWHARQ "HWHF
- 0: - QD Q D| D QD Q Q Q D Q[D D D QD
* 0: 1RQ HWHF 1RQ HWHF - 1RQ 'H 1RQ HWHERQ 'HWHARQ 'HWHARQ 'HWHARQ 'HWHARQ HWHARQ "HWHF




$QDO\WLFDO 'DWD 6XPPDU\

30DQW *DGVGHQ $VK 3RQG

$ODEDPD 3RZHU &RPSDQ\

$33(1',; ... $33(1",
&RPELQHG
(/1 6503/( '$7( %RUR &DJFLXP |[&KORULGH )OXRULGH S+ 6XOIDWH SUVHGLF  $QWDBRRR %HU\OOL &DGPLXP &KBRELXP ) OXRD O[@/H HDG LWKLXP OHUFXP\  ORO\EGHQXP

*:36 15 15 15 15 1 1

81,76 PJ / PJ/ PJ / Py | 68 PJ Pyl P/ Py I/ Pl 3/ PJ s&L / P/ PJ / PJ / PJ J PJ
- 0: - 1RQ HWHF RQ HWHERQ "HWHF RQ HWHFE RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ 'H
- 0: 1RQ HWHF RQ HWHERQ "HWHF RQ HWHF RQ HWHARQ "HWHARQ HWHARQ 'HWHARQ 'HWHARQ "HWHARQ 'H
- 0: 1RQ "HWHF RQ HWHERQ "HWHF RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHRARQ HWHARQ HWHARQ 'H
- 0: 1RQ HWHF RQ HWHERQ "HWHF RQ HWHF RQ HWHARQ "HWHARQ HWHARQ '"HWHARQ 'HWHARQ HWHARQ 'H
- 0: 1RQ "HWHF RQ HWHERQ "HWHF RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHRARQ HWHARQ HWHRARQ 'H
- 0: - RQ HWHERQ "HWHF RQ "HWHF - RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ 'H
- 0: 1RQ HWHF RQ HWHERQ "HWHF RQ HWHF - TRQ HWHARQ HWHRARQ HWHARQ HWHARQ HWHRARQ HWHARQ "H
v 0: 1RQ "HWHF RQ HWHERQ "HWHF RQ "HWHF 8 1RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ 'H
- 0: 1RQ "HWHF QD D) Q[D D Q D Q QD HWH®@ D Q[D D D
* 0: 1RQ "HWHF 1RQ HWHERQ 'HWHF 1RQ HWHF 1RQ HWHERQ 'HWHARQ 'HWHARQ 'HWHARQ 'HWHARQ HWHARQ 'H

6HOHQLXP

Tt



$QDO\WLFDO 'DWD 6XPPDU\
30DQW *DGVGHQ $VK 3RQG
$ODEDPD 3RZHU &RPSDQ\

$33(1',; .., $33(1',; ,9
&RPELQHG
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*:36 15 15 15 15 1 1
81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ 3/ Py / PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
- 0: RQ HWHF RQ "HWHF - RQ 'H - RQ HWHF 1RQ HWHERQ HWHARQ "HWHF
* 0 RQ "HWHF RQ HWHF - RQ 'H - RQ "HWHF RQ HWHARQ "HWHARQ HWHF
- 0: RQ HWHF RQ HWHRQ "HWHF RQ 'H - RQ "HWHF RQ HWHARQ "HWHARQ HWHF
* 0 RQ "HWHF RQ HWHRQ 'HWHF RQ 'H N RQ "HWHF RQ HWHARQ "HWHARQ HWHF
- 0: RQ HWHF RQ "HWHF - RQ 'H - RQ "HWHF RQ HWHARQ "HWHARQ HWHF
* 0 RQ "HWHF RQ HWHRQ HWHF RQ 'H - RQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- 0: RQ HWHF - 1 "HWHERQ "HWHF RQ 'H - - RQ "HWHF RQ HWHF - RQ "HWHF
* 0 RQ "HWHF 1RQ HWHF 1RQ HWHF - RQ 'H 1RQ HWHF N RQ "HWHF 1RQ HWHF N RQ "HWHF
hd 0: RQ '"HWHF 1RQ "HWHF ( Q D QD QD Q D Q D Q D Q 0 Q DRJ '"HWHB D QD Q D D QD
* 0 RQ "HWHF 1RQ "HWHF 1RQ "HWHF - - - 1RQ 'H 1RQ 'HWHF N RQ 'HWHF TRQ HWHF N 1RQ "HWHF




$QDO\WLFDO 'DWD 6XPPDU\
30DQW *DGVGHQ $VK 3RQG
$ODEDPD 3RZHU &RPSDQ\

$33(1',; ... $33(1',; ,9
&RPELQHG
6503/( '$7( %RUR &DJFLXP |[&KORULGH )OXRULGH S+ 6XOIDWH SUVHGLF  $QWDBRRR %HU\OOLXYP &DGPLXP &KBRELXP ) OXRD O[@/H /HDG LWKLXP OHUFXP\  ORO\EGHQXP | 6HOHQLXP 71

*:36 15 15 15 15 1 1

81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ 3/ Py / PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
O 0T . 1RQ HWHFE - RQ 'H 1RQ HWHRQ HWHAERQ HWHARQ "HWH "HWHARQ "HWHF
- 0 1RQ "HWHF - RQ 'H 1RQ HWHFRQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- 0: - - - RQ 'H 1RQ HWHFRQ "HWHARQ "HWHARQ "HWH "HWHARQ "HWHF
- 0 1RQ HWHF 1RQ HWHF RQ 'H 1RQ HWHFRQ HWHARQ HWHARQ HWH - RQ "HWHF
- 0: 1RQ "HWHF B RQ 'H TRQ HWRE HWHARG "HWHARQ "HWHF RO "HWHF
- 0 - RQ 'H - RQ HWHARQ "HWHARQ "HWHF RQ "HWHF
- 0: - RQ "HWH RQ 'H 1RQ HWHF - RQ HWHF RQ HWHF RQ "HWHF
v 0 - RQ "HWH 1RQ 'H 1RQ 'HWHF N RQ HWHF RQ "HWHF RQ "HWHF
- 0: 1RQ "HWHF RQ "HWH Q[D Q D Q D Q D Q Q DRQY HWH® D Q[D D D QD
* 0 1RQ "HWHF HWHF 1RQ HWHF 1RQ 'H 1RQ HWHERQ HWHARQ 'HWHARQ 'HWHARQ 'HWHF 1RQ "HWHF




$QDO\WLFDO 'DWD 6XPPDU\
30DQW *DGVGHQ $VK 3RQG
$ODEDPD 3RZHU &RPSDQ\

$33(1',; ... $33(1',; ,9
&RPELQHG
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*:36 15 15 15 15 1 1

81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ PJ / s&L / PJ / PJ / PJ / PJ I PJ
- 0: - TRQ HWHRQ "HWHF RQ 'H H 1RQ HWHF HERQ HWHHARQ HWHF RQ HWHARQ "HWHF
v 0 RQ HWHRQ "HWHF RQ 'H H 1RQ HWHF HERQ "HWHARQ "HWH RQ HWHARQ "HWHF
- 0: RQ HWHRQ "HWHF RQ 'H H 1RQ "HWHF HF RQ "HWH RQ "HWHARQ "HWHF
v 0 RQ HWHRQ "HWHF RQ 'H H 1RQ HWHF HF RQ "HWH RQ HWHARQ "HWHF
- 0: RQ HWHRQ "HWHF RQ 'H H 1RQ HWHF HF RQ "HWH RQ "HWHARQ "HWHF
v 0 RQ HWHRQ "HWHF RQ 'H H 1RQ HWHF HF RQ "HWH RQ HWHARQ "HWHF
- 0: RQ HWHRQ "HWHF RQ 'H H 1RQ HWHF HF RQ "HWH RQ "HWHARQ "HWHF
- 0 1RQ HWHRQ "HWHF RQ 'H H 1RQ 'HWHF HF - RQ "HWH - RQ HWHARQ "HWHF
- 0: Q D Q[D R D Q 1 D Q D Q DD QQDD xQ
- 0 1RQ HWHRQ "HWHF 1RQ 'H H 1RQ 'HWHF 1RQ HWHERQ 'HWHARQ HWHARQ 'HWHARQ 'HWHARQ 'HWHF




$QDO\WLFDO 'DWD 6XPPDU\
30DQW *DGVGHQ $VK 3RQG
$ODEDPD 3RZHU &RPSDQ\

$33(1',; .., $33(1",
&RPELQHG
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*:36 15 15 15 15 15 1

81,76 PJ/ PJ/ PJ/ PJ 68 PI|/ P/ P/ Py / Pl El PJ/ s&L / PJ/ PJ/ PJ/ PJ/ PJ
* = RQ HWHF - RQ HWHARQ "HWHF RQ "HWH H 1RQ HWHF "HWHERQ HWHARQ HWHARQ HWHHARQ 'HWHARQ HWHF
~ = RQ HWHF , RQ HWHARQ HWHF RQ "HWH H 1RQ "HWHF "HWHERQ HWHARQ HWHARQ HWHARQ '"HWHARQ "HWHF
* = RQ "HWHF 1RQ HWHF RQ HWHARQ "HWHF RQ "HWH H 1RQ "HWHF "HWHERQ HWHARQ HWHARQ 'HWHARQ 'HWHRARQ HWHF
* = RQ HWHF - RQ HWHARQ HWHF RQ "HWH H 1RQ HWHF "HWHERQ HWHARQ HWHARQ "HWHARQ '"HWHARQ "HWHF
* = RQ "HWHF 1RQ HWHF RQ HWHARQ "HWHF RQ "HWH H 1RQ HWHF "HWHERQ HWHARQ HWHARQ 'HWHARQ "HWHRARQ HWHF
~ = RQ HWHF - RQ HWHARQ HWHF RQ "HWH H 1RQ "HWHF "HWHERQ HWHARQ HWHARQ HWHARQ '"HWHARQ "HWHF
* = RQ "HWHF RQ 'HWHHRRQ '"HWHF RQ "HWH H 1RQ '"HWHF "HWHARQ 'HWHARQ HWHARQ HWHARQ 'HWHRRQ "HWHF
~ = RQ HWHF N 1RQ 'HWHFRQ "HWHF RQ "HWH H 1RQ "HWHF - "HWHHARQ HWHARQ HWHARQ "HWHHARQ '"HWHHARQ 'HWHF
* = RQ "HWHF 1RQ HWHF Q D Q0 D QD Q D QP RR "HWHF D Q[D D D QD
~ = RQ HWHF N 1RQ 'HWHFRQ "HWHF 1RQ HWHERQ 'H 1RQ HWHF - "HWHARQ 'HWHARQ HWHARQ 'HWHARQ HWHARQ "'HWHF




$QDO\WLFDO 'DWD 6XPPDU\
30DQW *DGVGHQ $VK 3RQG
$ODEDPD 3RZHU &RPSDQ\

$33(1',; ... $33(1',; ,9
&RPELQHG
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*:36 15 15 15 15 1 1
81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ 3/ PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
- = RQ HWHF - RQ 'H 1RQ HWH HWHF RQ HWHF - - RQ HWHARQ HWHARQ HWHARQ HWHHARQ HWHHARQ "HWHF
- = RQ "HWHF, RQ 'H 1RQ HWHARQ "HWHF RQ "HWH H RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- = RQ HWHF RQ 'H 1RQ HWHARQ "HWHF RQ "HWH H RQ HWHARQ 'HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
- = RQ "HWHF, RQ H RQ HWHERQ HWHF RQ "HWH H - - RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- = RQ HWHF RQ 'H RQ HWHERQ "HWHF RQ "HWH H 1RQ HWHF - RQ HWHARQ "HWHARQ HWHARQ 'HWHARQ 'HWHARQ "HWHF
- = RQ "HWHF, RQ H RQ HWHERQ HWHF RQ "HWH H 1RQ HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- = RQ HWHF RQ "HWH RQ "HWHF RQ HWHERQ "HWHF RQ "HWH H - 1RQ HWHARQ HWHARQ "HWHARQ HWHARQ HWHARQ 'HWHARQ '"HWHF
- = RQ "HWHF, RQ HWH - RQ "HWHF RQ "HWH H 1RQ HWHARQ 'HWHARQ 'HWHARQ HWHARQ 'HWHARQ HWHARQ 'HWHARQ HWHF
- = RQ HWHF RQ "HWH 1RQ HWHF Q D D| Q[D D Q D Q Q DRY HWHE D Q[D D D QD
* = RQ HWHF RQ HWHF 1RQ 'HWHFRQ 'HWHF 1RQ HWHERQ 'H - 1RQ HWHARQ 'HWHARQ 'HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
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*:36 15 15 15 15 1 1

81,76 PJ / PJ/ PJ / Py | 68 PJ[/ Pyl P/ Py I/ P/ PJ / s&L / P/ PJ / PJ / PJ / PJ I PJ
- = RQ HWHF RQ 'H 1RQ HWHARQ HWHF RQ 'H 1RQ HWHF RQ HWHARQ HWHARQ HWHARQ HWHHARQ HWHHARQ "HWHF
- = RQ "HWHF RQ 'H 1RQ HWHERQ "HWHF RQ 'H 1RQ HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- = RQ HWHF RQ 'H 1RQ HWHARQ "HWHF RQ 'H 1RQ "HWHF RQ HWHARQ 'HWHARQ HWHARQ HWHARQ 'HWHARQ "HWHF
- = RQ "HWHF RQ 'H 1RQ HWHERQ "HWHF RQ 'H 1RQ "HWHF RQ HWHARQ HWHARQ HWHARQ HWHARQ HWHARQ "HWHF
- = RQ HWHF - RQ 'H 1RQ HWHERQ "HWHF RQ 'H Q HWHF - RQ HWHARQ "HWHARQ HWHARQ 'HWHARQ 'HWHARQ "HWHF
* = RQ 'HWHF - RQ 'H 1RQ HWHERQ "HWHF RQ 'H RQ HWHF B RO HWHARQ HWHARQ HWHARO "HWHARQ "HWHARQ "HWHF
- = RQ HWHF 1RQ "HWHF RQ "HWHF 1RQ HWHARQ "HWHF RQ 'H RQ HWHARQ HWHARQ "HWHARQ HWHARQ HWHARQ HWHARQ "HWHARQ HWHF
- = RQ "HWHF 1RQ HWHF - RQ "HWHF RQ 'H RQ HWHARQ HWHARQ 'HWHARQ HWHARQ 'HWHARQ HWHARQ "HWHARQ "HWHF
O = RQ "HWHE 1RQ "HWHF QD Q D QD QD Q DIR[Q 'HWHFD Q[D D D QD
- = RQ "HWHF 1RQ HWHF 1RQ 'HIWHRQ "HWHF 1RQ 'H 1RQ 'HWHARQ "HWHHARQ 'HWHHARQ 'HWHARQ HWHARQ 'HWHHARQ '"HWHARQ 'HWHF
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Alabama Power General Test Laboratory Field Case Narrative

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

(205) 664-6032 or 6171

FAX (205) 257-1654

Plant Gadsden Ash Pond

2019 Compliance Event 2
$00 VDPSOHVY ZHUH FROOHFWHG XVLQJ PHWKRGV GHILQH-GlolQreodwad Ban@imgZ HU TV
Procedure and the associated site-specific Sampling and Analysis Plan (SAP).
Possible iron bacteria observed while pumping well MW-10.
Field quality control procedures were performed as follows:

X Blanks and Sample Duplicates were collected as described in the SAP.
x Calibration verification for all required field parameters were performed daily, before and after sample collection.
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7KLY GRFXPWHQIOQBRW HRG XF HHGF H S WX DRIW K RZXKW. WRRHQY HQW TURP
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Alabama Power Case Narrative

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

Metals ICP
Gadsden Ash Pond
WMWGADAP_1236

1. This report consists of all MWs andrresponding Lab IDs listed on the Chain of Custody
Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel

N

life.

Sampek ID Batch ID Project ID
AZ19081 654499 WMWGADAP_1236
AZ19082 654499 WMWGADAP_1236
AZ19083 654499 WMWGADAP_1236
AZ19084 654499 WMWGADAP_1236
AZ19085 654499 WMWGADAP_1236
AZ19086 654499 WMWGADAP_1236
AZ19087 654499 WMWGADAP_1236
AZ19088 654499 WMWGADAP_1236
AZ19089 654499 WMWGADAP_1236
AZ19090 654499 WMWGADAP_1236
AZ19091 654500 WMWGADAP_1236
AZ19092 654500 WMWGADAP_ 1236
AZ19093 654500 WMWGADAP_1236
AZ19094 654500 WMWGADAP_1236
AZ19095 654500 WMWGADAP_1236
AZ19096 654500 WMWGADAP_1236
AZ19097 654500 WMWGADAP_1236
AZ19098 654500 WMWGADAP_1236
AZ19099 654500 WMWGADAP_1236
AZ19100 654500 WMWGADAP_1236
AZ19101 654501 WMWGADAP_1236
AZ19102 654501 WMWGADAP_ 1236
AZ19103 654501 WMWGADAP_1236

4. All ofthe above samplewere analyzed by EPA 200.7 and prepared by EPA 1638
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

Revisiord
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Alabama Power Case Narrative
General Test Laboratory

744 County Road 87, GSC #8

Calera, AL 35040

General Quality Control Proceds:

X X X X X X

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following the ICV, an initial calibration blank (ICB) was analyzed and was below the limit of quantitation for all
requested analytes.

All confnued calibration verification (CCV) were within the acceptance criteria for the requested analytes.

All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes.

A preparation method blank and laboratory contrahgple were digested and analyzed with the samples in each
digestion batch.

All laboratory control sample criteria were met.

The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes
The spectral intedrence check associated with EPA 200.7 was analyzed and all acceptance criteria were met.
All sample internal standard criteria were met.

The high standard readbacks associated with EPA 200.7 were within acceptance criteria.

It is noted that the QGummary page typically provides the QC results from the original batch analytical
sequence. If dilutions were subsequently performed to bring sample concentrations within the calibration range,
any additional QC data from the dilution analyses may nedgktobtained from the laboratory. Any

gualifications applied to original analyses or dilutiorarelyses are based upon QC data available at the time of
review.

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of ma specific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

X

A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance criter
for accuracy were met, eept for the following:
0 AZ19100 MS/MSD spike level for calcium was less than 30% of the sample nominal concentration.

X A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance critel

for precision were met

Revisiord
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Alabama Power Case Narrative

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

7. The following samples were diluted due to the analyzed sample concentration being greater than the high
standard of the calibration curve:

Sample ID Analyte Dilution Factor
AZ19089 Calcium x10.15
AZ19091 Calcium x10.15
AZ19092 Calcium x10.15
AZ19093 Calcium x10.15
AZ19097 Calcium x10.15
AZ19099 Calcium x10.15
AZ19100 Calcium x10.15
AZ19101 Calcium x10.15

8. The raw data results are shown with dilution factors included.

Revisiord
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Alabama Power Case Narrative

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

Metals ICRIS
Gadsden Ash Pond
WMWGADAP_1236

1. This report consists of all MWs andrresponding Lab IDs listed 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/Guide 34 traceable and were used within their recommended she
life.

Sampek ID Batch ID Project ID

AZ19081 655116 WMWGADAP_1236
AZ19082 655116 WMWGADAP_1236
AZ19083 655116 WMWGADAP_1236
AZ19084 655116 WMWGADAP_1236
AZ19085 655116 WMWGADAP_1236
AZ19086 655116 WMWGADAP_1236
AZ19087 655116 WMWGADAP_1236
AZ19088 655116 WMWGADAP_1236
AZ19089 655116 WMWGADAP_1236
AZ19090 655116 WMWGADAP_1236
AZ19091 655117 WMWGADAP_1236
AZ19092 655117 WMWGADAP_ 1236
AZ19093 655117 WMWGADAP_1236
AZ19094 655117 WMWGADAP_ 1236
AZ19095 655117 WMWGADAP_1236
AZ19096 655117 WMWGADAP_ 1236
AZ19097 655117 WMWGADAP_1236
AZ19098 655117 WMWGADAP_ 1236
AZ19099 655117 WMWGADAP_1236
AZ19100 655117 WMWGADAP_ 1236
AZ19101 655118 WMWGADAP_1236
AZ19102 655118 WMWGADAP_1236
AZ19103 655118 WMWGADAP_1236

4. All ofthe above samplewere analyzed by EPA 2@xand prepared by EPA 1638
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power Case Narrative
General Test Laboratory

744 County Road 87, GSC #8

Calera, AL 35040

General Quality Contrétrocedures:

X

X X X X

All tune and calibration met criteria for all requested analytes.

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.

Following the ICV, an initial calibration blank (ICB) was analyzedambdelow the limit of quantitation for all
requested analytes.

All continued calibration verification (CCV) were within the acceptance criteria for the requested analytes.

All continued calibration blanks (CCB) were below the limit of quantitation tordhuested analytes.

A preparation method blank and laboratory control sample were digested and analyzed with the samples in eact
digestion batch.

All laboratory control sample criteria were met.

The method blank associated with each digestion batch mhalecceptance criteria for all requested analytes.

The interference check samples associated with EPA 200.8 were analyzed and passed for all requested analyte
All sample internal standard criteria were met.

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically inferred for any
sample other than the sample selected for QC.

X

~

A matrix spike and matrix spike duplicate were digested and analyzed with each ICRM3\Batcceptance

criteria for accuracy were met.

A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS batch. All acceptance
criteria for precision were met.

All samples were analyzed without a dilution.
The raw data redts are shown with dilution factors included.
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Alabama Power Case Narrative

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

Mercury
Gadsden Ash Pond
WMWGADAP_1236

1. This report consists of all MWs andrresponding Lab IDs listed 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/Guide 34 traceable and were used within their recommended she
life.

Sampek ID Batch ID Project ID

AZ19081 654308 WMWGADAP_1236
AZ19082 654308 WMWGADAP_1236
AZ19083 654308 WMWGADAP_1236
AZ19084 654308 WMWGADAP_1236
AZ19085 654308 WMWGADAP_1236
AZ19086 654308 WMWGADAP_1236
AZ19087 654308 WMWGADAP_1236
AZ19088 654308 WMWGADAP_1236
AZ19089 654308 WMWGADAP_1236
AZ19090 654308 WMWGADAP_1236
AZ19091 654309 WMWGADAP_1236
AZ19092 654309 WMWGADAP_1236
AZ19093 654309 WMWGADAP_1236
AZ19094 654309 WMWGADAP_1236
AZ19095 654309 WMWGADAP_1236
AZ19096 654309 WMWGADAP_1236
AZ19097 654309 WMWGADAP_1236
AZ19098 654309 WMWGADAP_1236
AZ19099 654309 WMWGADAP_1236
AZ19100 654309 WMWGADAP_1236
AZ19101 654310 WMWGADAP_1236
AZ19102 654310 WMWGADAP_1236
AZ19103 654310 WMWGADAP_1236

4. All ofthe above samplewere analyzed and prepared by ER45.1
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power Case Narrative

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

General Quality Contrétrocedures:

x Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.

X Following the ICV, an initial calibration blank (ICB) was analyzed and was below the method detection limit for tf
requestedanalyte.

x All continued calibration verification (CCV) were within the acceptance criteria for the requested analyte.
All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte.

X A preparation method blank and lakaiory control sample were digested and analyzed with the samples in each
digestion batch.
All laboratory control sample criteria were met.

X The method blank associated with each digestion batch was below the limit of quantitation for the requested
analyte.
All calibration met criteria for the requested analyte.

x All response signals were satisfactory.

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be automatically infeeeyg fo
sample other than the sample selected for QC.

X A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria fo
accuracy were met.

X A matrix spike and matrix spike duplicate were digested and analyitbeéach batch. All acceptance criteria for
precision were met.

7. All samples were analyzed without a dilution.
8. The raw data results are shown with dilution factors included.
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Alabama Power Case Narrative

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

TDS
Gadsden Ash Pond
WMWGADAP_1236

1. This report consists of all MWs andrresponding Lab IDs listed on the Chain of Custody
Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel

N

life.

Sampek ID Batch ID Project ID
AZ19081 654054 WMWGADAP_1236
AZ19082 654054 WMWGADAP_1236
AZ19083 654054 WMWGADAP_1236
AZ19084 654273 WMWGADAP_1236
AZ19085 654273 WMWGADAP_1236
AZ19086 654273 WMWGADAP_1236
AZ19087 654273 WMWGADAP_1236
AZ19088 654273 WMWGADAP_1236
AZ19089 654273 WMWGADAP_1236
AZ19090 654273 WMWGADAP_1236
AZ19091 654273 WMWGADAP_1236
AZ19092 654273 WMWGADAP_ 1236
AZ19093 654273 WMWGADAP_1236
AZ19094 654274 WMWGADAP_ 1236
AZ19095 654274 WMWGADAP_1236
AZ19096 654274 WMWGADAP_1236
AZ19097 654274 WMWGADAP_1236
AZ19098 654274 WMWGADAP_1236
AZ19099 654274 WMWGADAP_1236
AZ19100 654274 WMWGADAP_ 1236
AZ19101 654274 WMWGADAP_1236
AZ19102 654274 WMWGADAP_ 1236
AZ19103 654274 WMWGADAP_1236

4. All ofthe above samplewere analyzed by Standard Method 2540C.
5. All samples were analyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power Case Narrative

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

General Quality Control Procedures:

A Method Blank waanalyzed with each batch. All criteria were met.

All final weights of samples, standards, and blanks agreed within 0.5mg of the previous weight.

A sample duplicate was analyzed with each batch. RPD/2 was less than 5%.

A laboratory control sample was anatgizwith each batch. All criteria were met.

Samples were between 2.5mg and 200mg residue.

All samples with residue <2.5mg had the maximum volume of 150mL filtered. Affected samples are as follows:
o AZ19088
o AZ19096
o AZ19103

X X X X X X
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Case Narrative

Alabama Power

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

Anions
Gadsden Ash Pond
WMWGADAP_1236

1. This report consists of all MWs andrresponding Lab IDs listed 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/Guide 34 traceable and were used within their recommended she
life.

Sampek ID Batch ID Project ID

AZ19081 654366, 654391, & 654558 WMWGADAP_1236
AZ19082 654366, 654391, & 654558 WMWGADAP_1236
AZ19083 654366, 654391, & 654558 WMWGADAP_1236
AZ19084 654366, 654391, & 654558 WMWGADAP_1236
AZ19085 654366, 654391, & 654558 WMWGADAP_1236
AZ19086 654366, 654391, & 654558 WMWGADAP_1236
AZ19087 654366, 654391, & 654558 WMWGADAP_1236
AZ19088 654366, 654391, & 654558 WMWGADAP_1236
AZ19089 654366, 654391, & 654558 WMWGADAP_1236
AZ19090 654367, 654392, & 654559 WMWGADAP_1236
AZ19091 654367, 654392, & 654560 WMWGADAP_1236
AZ19092 654367, 654392, & 654560 WMWGADAP_1236
AZ19093 654367, 654392, & 654560 WMWGADAP_1236
AZ19094 654367, 654392, & 654559 WMWGADAP_1236
AZ19095 654367, 654392, & 654559 WMWGADAP_1236
AZ19096 654367, 654392, & 654559 WMWGADAP_1236
AZ19097 654367, 654392, & 654559 WMWGADAP_1236
AZ19098 654367, 654392, & 654559 WMWGADAP_1236
AZ19099 654367, 654392, & 654559 WMWGADAP_1236
AZ19100 654368, 654393, & 654560 WMWGADAP_1236
AZ19101 654368, 654393, & 654560 WMWGADAP_1236
AZ19102 654368, 654393, & 654560 WMWGADAP_1236
AZ19103 654368, 654393, & 654560 WMWGADAP_1236

4. All of the above samplesere analyzed and prepared by SM4500 CI E, SM4500 F G, and SM35ED

5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.
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Alabama Power Case Narrative

General Test Laboratory
744 County Road 87, GSC #8
Calera, AL 35040

General Quality Control Procedures:

x All calibration met criteria for the requesteahalyte.

Prior to sample analysis, an initial calibration verification (ICV), and all criteria were met.

X Prior to sample analysis, an initial calibration blank (ICB) was analyzedarztlow the method detection limit
for the requested analyte.

x All coninued calibration verification (CCV) were within the acceptance criteria for the requested analyte.

All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte.

X Itis noted that the QC summary page typically pregithe QC results from the original batch analytical
sequence. If dilutions were subsequently performed to bring sample concentrations within the calibration range,
any additional QC data from the dilution analyses may need to be obtained from the lalyoraty
gualifications applied to original analyses or dilutiorarelyses are based upon QC data available at the time of
review.

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC resultddshotibe automatically inferred for any
sample other than the sample selected for QC.

X A matrix spike was analyzed with each batch. Acceptance criteria for accuracy were met.
X A sample duplicate was analyzed with each batch. Acceptance critepeefsion were met.

7. The following samples were diluted due to the analyzed sample concentration being greater than the high
standard of the calibration curve:

Sample ID Analyte Dilution Factor
AZ1908 Sulfate x4
AZ19@3 Sulfate x10
AZ19@4 Sulfate x10
AZ19®9 Sulfate %40
AZ190a Sulfate %5
AZ1902 Sulfate x80
AZ1993 Sulfate %80
AZ1910 Sulfate x20
AZ19101 Sulfate Xx20

8. The raw data results are shown with dilution factors included.
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Authorized for release by:
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Cheyenne Whitmire, Project Manager Il
(850)471-6222
cheyenne.whitmire@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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, QWHUZHOO 3UHGLFWLRQ /LPLW 6LJQLILFLCL

30DQW *DGVGHQ &OLHQW 6RXWKHUQGRRPSON\ 3UDWYWHBODQW *DGV 30

&RQVWLWXHQW ~HOO 8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V 7UDQVIRUP $0OSKD OHWKRG

%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ / *6' $3 0: QD <HV 1R DP ,QWSDW RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R UDP ,QWHU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R UDP ,QWHU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R UDP ,QWHBU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R UDP ,QWHBU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R UDP ,QWHBU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R DUDP ,QWHU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R UDP ,QWBU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R DUDP ,Q%WHU RI
&DOFLXP PJ / *6' $3 3= QD <HV 1R UDP ,QWBD RI
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&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
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&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
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7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
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%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD 1R QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD 1R QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD 1R QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / “6' $3 0: QD 1R QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD 1R QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0: QD <HV QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 0 QD 1R QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 3= QD 1 1R QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 3= QD 1 1R QD 13 ,QWHU QRUPDOLW\
%RURQ PJ / *6' $3 3= QD 1 1R QD 13 ,QWHU QRUPDOLW\
&DOFLXP PJ / *6' $3 0 QD <HV 1R DP ,QWDW RI
&DOFLXP PJ / *6' $3 0 QD <HV 1R UDP ,QWHBU RI
&DOFLXP PJ / *6' $3 0 QD <HV 1R UDP ,QWHBU RI
&DOFLXP PJ / *6' $3 0: QD 1R 1R DP ,QWBIDU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R UDP ,QWHBU RI
&DOFLXP PJ / *6' $3 0: QD 1R 1R DP ,QWBIDU RI
&DOFLXP PJ [/ *6' $3 0: QD 1R 1R DP ,QWBIDU RI
&DOFLXP PJ / *6' $3 0 QD <HV 1R UDP ,QWHBU RI
&DOFLXP PJ / *6' $3 0 QD <HV 1R UDP ,QWHBU RI
&DOFLXP PJ / *6' $3 0 QD <HV 1R DUDP ,Q%WHU RI
&DOFLXP PJ / *6' $3 0: QD <HV 1R UDP ,Q@BIU RI
&DOFLXP PJ / *6' $3 0 QD <HV 1R DUDP ,Q%HU RI
&DOFLXP PJ / *6' $3 3= QD <HV 1R UDP ,QWBD RI
&DOFLXP PJ / *6' $3 3= QD 1R 1R DP ,QWHIDURI
&DOFLXP PJ / *6' $3 3= QD 1R 1R DP ,QWHRDURI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ / *6' $3 0: QD 1R 1R DUDP ,QWSBU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ/ *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
&KORULGH PJ / *6' $3 3= Q 1R 1R DUDP ,QWH RI
&KORULGH PJ / *6' $3 3= Q 1R 1R DUDP ,QWH3 RI
&KORULGH PJ/ *6' $3 3= Q 1R 1R P ,QWHU 3DRID
6XOIDWH PJ / *6' $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 0: QD <HV VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 3= QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 3= QD 1R VTUW [ 3DUDP ,QWHU RI
6XOIDWH PJ / *6' $3 3= QD 1R VTUW [ 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD <HV 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD 1R 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD 1R 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD 1R 1R  3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD 1R 1R 3DUDP ,QWHU RI
7RWDO 'LVVROYHG 6ROLGV *6' $3 0: QD 1R 1R 3DUDP ,QWHU RI



&RQVWLWXHQW

7RWDO 'LVVROYHG
7RWDO 'LVVROYHG
7RWDO 'LVVROYHG
7RWDO 'LVVROYHG
7RWDO 'LVVROYHG
7RWDO 'LVVROYHG
7RWDO 'LVVROYHG

~HOO
6ROLGV
6ROLGV
6ROLGV
6ROLGV
6ROLGV
6ROLGV
6ROLGV

, QWHUZHOO 3UHGLFWLRQ /LPLW

30DQW *DGVGHQ &OLHQW 6RXWKHUQGRRPSON\ 3UDYWHBEODQW *DGV 30

8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V ZUDQVIRUP $0SKD OHWKRG

*6' $3 0: QD 1R 1R 3DUDP ,QWHU
“6' $3 0: QD 1R 1R 3DUDP ,QWHU
*6' $3 0: QD <HV 1R 3DUDP ,QWHU
*6' $3 0: QD <HV 1R 3DUDP ,QWHU
*6' $3 3= QD 1R 1R 3DUDP ,QWHU
*6' $3 3= Q 1R 1R 3DUDP ,QWHU
*6' $3 3= Q 1R 1R 3DUDP ,QWHU

$00 5H

RI
R
R
R
RI
RI1
R



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\
+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

(IFHHGV /LPLW *6' $3 0: *6'$3 3UHGLFWLRQ /LPLW
0: *6' $3 0: *6' $3 0:

6" $3 0: *6' $3 0: ,QWHUZHOO 1RQ SDUDPHWULF
A *6' $3 0:
v *6' $3 0
* *6' $3 0:
| *6' $3 0:
) *6' $3 0
= v *6' $3 0:
. *6' $3 0
[ ] *6' $3 0
® *6'$30:
A 6" $3 0:
) “6' $3 3=
/LPLW
1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDSYUDWKMW BKD SIUHG LIEFEOW. R® WRPOQWW\ WHVW VK
WR EH QRQ QRUPDO DW WKH DOSKDEDFNHORXQE® MWD QXHWLIKHVWIRM $QQXDO SHU
FRQVWLWXHQW DOSKD ,QGLYLGXDO RRPSD&RPBQ WABKD SRLQWV WR OLPLW
&RQVWLWXHQ WQ BIRUFRQQ 30 ILWINHUZHOO 3/

30DQW *DGV &8 DRIQWK HURDHRPDWD 30DGWQ*RE&Y

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

(IFHHGV /LPLW *6' $3 0: *6'$3 3UHGLFWLRQ /LPLW
0: *6' $3 0: *6' $3 0:

*6' $3 0: *6' $3 0: *6' $3 ,QWHUZHOO 3DUDPHWULF
a-
A *6' $3 0:
v *6' $3 0
* *6' $3 0:
u *6' $3 0:
[} *6' $3 0
2 A T o
| " k4 * 6' $3 0
g | *6' $3 0
s o ® 6 $30:
— Ay N ﬁ A 6 $30:
\V/,\v/vlvly/ \\,,v\\ﬂ
' ' ° “6' $3 3=
/LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHPDO IKWDQWHVW OB #DOSKD
FDOFXODWHG FULWLFDO .DBED HYHQW DOZKD 5HSRUW DOSKD

,QGLYLGXDO FRPSDULVRQ DOSKD SRLQWV WRPSDRLWJ

&RQVWLWXHQW &KOEBNQGH $QDOWL ,SIWHUZHOO 3/
30DQW *DGV&H DRIQWK HURDHRPDWD 30DGWQ*RE&Y

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

(IFHHGV /LPLW *6' $3 0: *6'$3 3UHGLFWLRQ /LPLW
0

*6' $3 0: *6' $3 0:

*é' $3 0: *6' $3 0: *6' $3 ,QWHUZHOO 3DUDPHWULF
0
A %6 $30:
/A\/ v *6' $3 0
A’"‘\H\‘ | ——A ® 6 $30:
\A/‘ 6 $30:
® 6330
2 Y 6 $3 0:
e 6330
! 4 B 6 $30
T e, — ® 6 $30:
A — A '§ A *6' $3 0:
aes an o ol P
° “6' $3 3=
ILPLW
%DFNJURXQG 'DWD 6XPPDU\ 0HDQ 6WGLRHP DO LWD\RWIHR/ W OB #DOSKD
FDOFXODWHG FULWLFDO .DBBD HYHQW DOXSKD 5HSRUW D
,QGLYLGXDO FRPSDULVRQ DOSKD SRLQWV WRPSDRI\WJ
&RQVWLWXHQW &DGKIQXP $QDO\BDV 9QMAHUZHOO 3/
30DQW *DGVGHQ &OLHQW B6RXWKHUGHRRRSIBQ\ '‘DWD 30
6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

(IFHHGV /LPLW *6' $3 0: *6'$3 3UHGLFWLRQ /LPLW
0:

*6' $3 0:
,QWHUZHOO 3DUDPHWULF

A *6'$30:
v *6' $3 0
/\\A * *6' $3 0:
e H 6’ $3 0:
\A—K ) *6' $3 0
2 ¥ %6’ $3 0:
* *6' $3 0
| | *6' $3 0
ol ® *6'$30:
— Vo ¢ A %6 $3 0:
) S V}\
_e—__ r;“as‘.‘%ﬁ
[ ] *6' $3 3=
/LPLW
%DFNJURXQG 'DWD 6XP PADTUAD EB VUHRR W QW UDHDVQR U P DAWW.R Q'H Y Q 1RUPDOL
WHVW 6KDSLUR :LON #DOSKD FDOFXODW HIBS SD FUEWLEDO RI HYHQW
DOSKD 5HSRUW DOSKD VR@ BOWKDXDO FRPSDRRPSDULQJ SRLQW

&RQVWLWXHQW 6XC3R@H $QDO\BID ,QWHEUZHOO 3/
30DQW *DGVGHQ &OLHQW BRXWKHUGHR®RRSEBQ\ ‘DWD 30



SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\WLUBX@WHUZHOO 30
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0:



SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW %RURQ PJ / $QDO\WLUBX@WHUZHOO 30
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 3= *6' $3 3= *6' $3 0 *6' $3 3= *6' $3 0: *6' $3 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ / $QDO\VWILWHBX@WHUZHOO 30
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0:



SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW &DOFLXP PJ / $QDO\VWILWHBX@WHUZHOO 30
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 3= *6' $3 3= *6' $3 0 *6' $3 3= *6' $3 0: *6' $3 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &KORULGH PJ / $QDOBLINZ 5X@WHUZHOO 380
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0:



SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW &KORULGH PJ / $QDOBLINZ 5X@WHUZHOO 380
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 3= *6' $3 3= *6' $3 0 *6' $3 3= *6' $3 0: *6' $3 0:



SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\WILWZ5XQWHUZHOO 330
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0:



SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW 6XOIDWH PJ / $QDO\WILWZ5XQWHUZHOO 330
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 3= *6' $3 3= *6' $3 0 *6' $3 3= *6' $3 0: *6' $3 0:



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

(IFHHGV /LPLW *6' $3 0: *6'$3 3UHGLFWLRQ /LPLW
0: *6' $3 0: *6' $3 0:

“6' $3 0 ,QWHUZHOO 3DUDPHWULF
A %6 $3 0:
v  *6'3$30
® *6'$30:
| *6' $3 0:
® 6330
- A—Ah—_ | s
= A ¥V *6' $3 0:
® *6'$30
B *6 330
1 ® 6 $30:
_%wt¢3N‘A_; _— A *6' $3 0:
- _!#Eﬂ
| .M e O o0 | —_ @
° 6" $3 3=
/ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHP DO LWD\RQIMHRY W OBl #DOSKD
FDOFXODWHG FULWLFDO .DBBD HYHQW DOBKD 5HSRUW DOSKD

,QGLYLGXDO FRPSDULVRQ DOSKD SRLQWV WRPSDRLWJ

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGYW $HQBIG\V,QWFHXZHOO 3/
30DQW *DGV &8 DRIQWK HURDHRPDWD 30DGWQ*RE&Y



SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV P30/ 9D O \YWWBXQOO 3/
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0: *6' $3 0:



SUHGLFWLRQ /LPLW 2o

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV P30/ 9D O \YWWBXQOO 3/
30DQW *DGVGHQ &ORPIHMQ\6 R X'\BKHDU @ & Q Q& 5D G V

*6' $3 0: *6' $3 0: *6' $3 0: *6' $3 3= *6' $3 3= *6' $3 0 *6' $3 3= *6' $3 0: *6' $3 0:



, QWUDZHOO 3UHGLFWLRQ /LPLW 6LJQLILFLCL

30DQW *DGVGHQ &OLHQW 6RXWKHUQGRRPSON\ 3UDYWHBEODQW *DGV 30

&RQVWLWXHQW ZHOO 8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V ZUDQVIRUP $0SKD OHWKRG

S+ S+ *6' $3 0: <HV 1R 3WUDP R
S+ S+ *6' $3 0: <HV 1R QWP |, R
S+ S+ *6' $3 0: <HV 1R 3DOD PR,IQW
S+ S+ “6' $3 0: <HV 1R LONWDP |, R
S+ S+ “6' $3 0: <HV 1R LONWDP |, R
S+ S+ *6' $3 0: <HV 1R PWDP R
S+ S+ *6' $3 0: <HV 1R @WDP RI
S+ S+ *6' $3 3= <HV 1R WD PR,IQ
S+ S+ *6' $3 3= <HV 1R QDUDP RI



&RQVWLWXHQW

JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
JOXRULGH
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+
S+ S+

PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ

/
/
/

*G"
*G"
*6"
*G"
*6"
*G"
*6"
*6"
*G"
*6"
*6"
*6"
*6"
*G"
*G"
6"
*6"
*G"

*G"
*g!

*6

*6"
*6"
*6"
xG"
xG"

*6

*6"
*6"
*6"
xg"
*G"
*6"
*6"
*6"
*G"

$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3

, QWUDZHOO 3UHGLFWLRQ /LPLW $0O0O 5H

30DQW *DGVGHQ &OLHQW 6RXWKHUQGRRPSON\ 3UDWYWHBODQW *DGV 30

$3 0:
$3 0:
0:

$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3
$3

0
0
0
0
0
0
0
0:
0
0
0
0
3
3
3

8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V 7UDQVIRUP $0OSKD OHWKRG
Q 1 1R 1R 3DUDP ,QWUD RI
QD 1 1R QD 13 ,QWUD QRUPDOLW\
QD 1R 1R 3DUDP ,QWUD RI
QD 1 1R 1R DUDP ,QWAJD RI
QD 1R 1R 3DUDP ,QWUD RI
QD 1R 1R 3DUDP ,QWUD RI
QD 1R 1R 3DUDP ,QWUD RI
QD 1R 1R 3DUDP ,QWUD RI
QD 1 1R 1R 3DUDP ,QWUD RI
QD 1R 1R 3DUDP ,QWUD RI
QD 1R 1R 3DUDP ,QWUD RI
QD 1R [A 3DUDP ,QWUD RI
QD 1R 1R 3DUDP ,QWUD RI
QD 1 1R VTUW [ 3DUDP ,QWUD RI
QD 1 1R QD 13 ,QWUD 1'V Rl
= QD 1R 1R 3DUDP ,QWUD RI
= 1 1R QD 13 ,QWUD QRUPDOLW\
= QD 1 1R QD 13 ,QWUD QRUPDOLW\
1R 1R 3DDDMRLQWU
1R 1R IDUDP |, RI
1R 1R 3VWDP R
1R 1R 3WWDP R
<HV 1R 3WUDP R
1R 1R 3MWWD PR IQW
<HV 1R [P |, R
1R 1R 3VWDP R
<HV 1R 3mOD PR,IQW
1R 1R 3WWDP R
<HV 1R [WDP |, R
<HV 1R [P |, R
<HV 1R A@WDP RI
<HV 1R 3@WOP RI
1R 1R 3WWDP R
<HV 1R WD PR,IQ
<HV 1R QDUDP RI
1R 1R JUDUDRI, QW



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\
+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

n *6' $3 0:
EDFNJURXQG

6" .

. 6' $3 0:

FRPSOLDQFH

_. ]
o
]:.\.\ ILPLW
\T/“
%DFNJURXQG 'DWD 6XPPDU\ O0HDQ 6WG 'HY 1RURDOLW\ WHVW 6KDSLUR :
#DOSKD FDOFXODWHG FULWLFD® Z RDSSHYHQW DOSKD

5HSRUW DOSKD

&RQVWLWXHQW )OXRBXIQGH $QDO\¥Q ,9IWEDZHOO 3/
30DQW *DGV &8 DRIQWK HURDHRPDWD 30DGWQ*RE&Y

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 1RQ SDUDPHWULF

*6' $3 0:
EDFNJURXQG

o 16830
/- FRPSOLDQFH

Tad | bo neiw

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDXNUDW KW 6 KD SIUHG LIFOW. @ WRPQWW\ W
WR EH QRQ QRUPDO DW WKH DOSKEDFHNYMB XQGPYBOXHKLIKHYW RIHOO FRQVW

DQQXDO DOSKD ,QGLYLGXDO FRPSBULVRQ DOSKD

&RQVWLWXHQW )OXRBXIQGH $QDO\¥Q ,9IWE@DZHOO 3/

30DQW *DGVGHQ &OLHQW B6RXWKHUGHR®RRS&BQ\ 'DWD 30

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF
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WR EH QRQ QRUPDO DW WKH DOSKDEDHNHOR X Q® I'WD QXHR/LIKHVWI1RM FRYHUDJH D
DOSKD FRYHUIXIB DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW QORENOW 5XQ 30 9LHZ 83S5NQGL[ .9
30DQW *DGV&H DRIQWK HURDHRPDWD 30DGWQ*RE&Y

6DQLWDVE Y

6DQLWDVE Y

6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELVWERIGBU D FAFHQVYRIMHEG BOWD HI[EPLW LV KLJKH
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRPFWUDOBKDW DOSKD
FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW &KURBXQP $QDO\VBO
30DQW *DGVGHQ &OLHQW BRXWKHUGHR®RRSEBQ\

®LMHZ $SSHQGL[ ,9
‘DWD 30

6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 3DUDPHWULF

/LPLW

S&L /

FRYHUDJH
#DOSKD

%DFNJURXQG 'DWD 6XPPDU\ 0OHDQQ IRWBDOHW\ WHVW 6KDSLU

DOFXODWHGFULWLFDO BSRDWSKD

&RQVWLWXHQW &RPELQHG 5®GREPVLYV 5XQ 30
30DQW *DGVGHQ &OLHQW BRXWKHUGHR®RRSEBQ\

9LHZ 87/ V $SSHQGL]
‘DWD 30



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHHRDS\DH DWRHHVEKFSWERR HIUDN R ORPOWW\ WHVW VKF

WR EH QRQ QRUPDO DW WKH DOSKDEDHNHOR X QL® MWD QXHR/LIKHVWI1IRI FRYHUDJH D
DOSKD FRYHUIXIH DW D FRY H@S KDD W 5HSRUW DOSKD
&RQVWLWXHQWQD@XRULGHQ $ 9LHZ 87/ V $SSHQGL[ ,9

30DQW *DGV &8 DRIQWK HURDHRPDWD 30DGWQ*RE&Y

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHPG WQ LELVWERIGBU B Y FAFHHQVRIMHEG BOWD H[EPLW LV KLIJKHVW
R1 EDFNJURXQG YDOXHV 1'v FRYHUDJHRPIWUDOBKDW DOSKD
FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW /LWKLXP $QDO\VLWIEKD 835NQGL[ 39
30DQW *DGV&H DRIQWK HURDHRPDWD 30DGWQ*RE&Y

6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/LPLW

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHRDS\DH DWRHHWEK FSWERR HIUDN RHR ORBPOWW\ W H
WR EH QRQ QRUPDO DW WKH DOSKDEDHANHOR X Q® MWD QXHRLIKHVWI1RM FRYFE
DOSKD FRYHUIXIB DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW /HEQ $QDO\VLY05 9LHYZ $SBHQGL[ ,9
30DQW *DGVGHQ &OLHQW BRXWKHUGHR®RRSEBQ\ ‘DWD 30

6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/LPLW

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHRDS\DH DWRHHWEK FSWERR HIUDN RHR ORPOWW\ W H
WR EH QRQ QRUPDO DW WKH DOSKDEDHANHOR X Q® MWD QXHRLIKHVWI1RM FRYFE
DOSKD FRYHUIXIB DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW OHUFXU\ $QDGOVLYLHZQ 87/HQGEE,9
30DQW *DGVGHQ &OLHQW BRXWKHUGHR®RRSEBQ\ ‘DWD 30



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHHRDS\DH DWRHHVEKFSWERR HIUDN R ORPOWW\ WHVW VKF
WR EH QRQ QRUPDO DW WKH DOSKDEDHNHOR X Q® I'WD QXHRLIKHVWI1RM FRYHUDJH D
DOSKD FRYHUIXIBH DW D FRY HR®S KDD W 5HSRUW DOSKD

&RQVWLWXHQW ORQEGWQXP5XQ 30 9LHZ 87/ V $SSHQGL[ ,9
30DQW *DGV &8 DRIQWK HURDHRPDWD 30DGWQ*RE&Y

6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/LPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBE YR FAFHQUVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVRARYHBBQMW DM PROBKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW $QWIMAVLXBXQ 30 9LHZ 87/ V $SSHQGL[ ,9
30DQW *DGV&H DRIQWK HURDHRPDWD 30DGWQ*RE&Y

6DQLWDVE Y

6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WHVW XVHG LQ OLHRDS\DH DWRHHWEK FSWERR HIUDN RHR ORBPOWW\ W H

WR EH QRQ QRUPDO DW WKH DOSKDEDHNHOR X Q® MDD QXHRLIKHVWI1RJ FRYF
DOSKD FRYHUIXIH DW D FRY HM®@S KDD W 5HSRUW DOSKD
&RQVWLWXHQW 6HWHEXQXP $QDO\WI0 &LMHZ $SSHQGL[ ,9
30DQW *DGVGHQ &OLHQW BRXWKHUGHR®RRSEBQ\ ‘DWD 30



&RQILGHQFH ,QWHUYDOV 6LJQLILFDQW 51

30DQW *DGVGHQ &OLHQW 6RXWKHU@GERPSEON\ 33UDQ@WHBODQW *DGV 30
&RQVWLWXHQW :HOO 8SSHU /LP /RZHU /LP &RPSOLDGEB 1 1'Vv 7UDQVIRUP $0SKD OHWKRG
$UVHQLF PJ/ *6' $3 0: <HV 1R 3DUDP
$UVHQLF PJ / *6' $3 0: <HV 1R 3DUDP
ILWKLXP PJ/ *6' $3 0: <HV 1R 3DUDP



&RQVWLWXHQW
$QWLPRQ\ PJ /
$QWLPRQ\ PJ /

$QWLPRQ\ PJ
$QWLPRQ\ PJ
$QWLPRQ\ PJ
$QWLPRQ\ PJ
$QWLPRQ\ PJ

[

$QWLPRQ\ PJ /

$QWLPRQ\ PJ
$QWLPRQ\ PJ
$QWLPRQ\ PJ
$QWLPRQ\ PJ
$QWLPRQ\ PJ

- - - -

$QWLPRQ\ PJ /
$QWLPRQ\ PJ /

$UVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$SUVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$UVHQLF PJ
$SUVHQLF PJ
$UVHQLF PJ
%DULXP PJ
%DULXP PJ

%DULXP PJ/

%DULXP PJ
%DULXP PJ
%DULXP PJ
%DULXP PJ
%DULXP PJ
%DULXP PJ
%DULXP PJ
%DULXP PJ
%DULXP PJ

%DULXP PJ/

%DULXP PJ
%DULXP PJ
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
%HU\OOLXP
&DGPLXP PJ
&DGPLXP PJ
&DGPLXP PJ
&DGPLXP PJ
&DGPLXP PJ
&DGPLXP PJ
&DGPLXP PJ
&DGPLXP PJ

/

PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ
PJ

&RQILGHQFH ,QWHUYDOV

30DQW *DGVGHQ &OLHQW B6RXWKHUEGRHRPS®HR\ 3UDWWHEODQW *DGV 30

$O0 5HVXO W'

~HOO 8SSHU /LP /RZHU /LP &RPSOLDGEB 1 _1'Vv ZUDQVIRUP $0OSKD OHWKRG
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 3= 1R 1R 13 1'V
*6' $3 3= 1R 1R 'V 13 1
*6' $3 3= 1R 1R Y 13 1
*6' $3 0 1R 1R 3DUDP
*6' $3 0: <HV 1R 3DUDP
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: <HV 1R 3DUDP
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 13 1'V
*6' $3 3= 1R 1R 13 1'V
*6' $3 3= 1R 1R 13 1'V
*6' $3 3= 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 QRUPDOLW\
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 13 QRUPDOLW\
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 13 QRUPDOLW\
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R 1R 3DUDP
*6' $3 0: 1R [A 3DUDP
*6' $3 0: 1R 1R 3DUDP
*6' $3 3= 1R 1R 3DUDP
*6' $3 3= 1R 1R 3DUDP
*6' $3 3= 1R 1R 3DUDP
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 0 1R 1R 13 1'V
*6' $3 3= 1R 1R 13 1'V
*6' $3 3= 1R 1R 13 1'V
*6' $3 3= 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V
*6' $3 0: 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW *DGVGHQ &OLHQW B6RXWKHUEGRHRPS®HR\ 3UDWWHEODQW *DGV 30
&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG
&DGPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&DGPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&DGPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&DGPLXP PJ / *6' $3 0: 1R 1R P 3DUD
&DGPLXP PJ / *6' $3 3= 1R 1R 13 1'V
&DGPLXP PJ / *6' $3 3= 1R 1R V13 1
&DGPLXP PJ / *6' $3 3= 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 0: 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 3= 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 3= 1R 1R 13 1'V
&KURPLXP PJ / *6' $3 3= 1R 1R 13 1'V
&REDOW PJ / *6' $3 0: 1R 1R 3DUDP
&REDOW PJ / *6' $3 0: 1R 1R 3DUDP
&REDOW PJ / *6' $3 0: 1R 1R 3DUDP
&REDOW PJ / *6' $3 0: 1R 1R 3DUDP
&REDOW PJ / *6' $3 0: 1R 1R P DICBL VQ\R U
&REDOW PJ / *6' $3 0: 1R 1R 1V 13
&REDOW PJ / *6' $3 0: 1R 1R 13 1'V
&REDOW PJ / *6' $3 0: 1R 1R UP DD LGR
&REDOW PJ / *6' $3 0: 1R 1R 13 1'V
&REDOW PJ / *6' $3 0: 1R 1R 13 1'V
&REDOW PJ / *6' $3 0: 1R 1R Vo131
&REDOW PJ / *6' $3 0: 1R VTUW [ DUDP 3
&REDOW PJ / *6' $3 3= 1R 1R 13 1'V
&REDOW PJ / *6' $3 3= 1R 1R UP DITBLWIR
&REDOW PJ / *6' $3 3= 1R 1R 13 1'V
&RPELQHG 5DGLXP s&L | *6' $3 0 1R A 3DUDP
&RPELQHG 5DGLXP s&L / *6' $3 0 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / *6' $3 0 1R [A 3DUDP
&RPELQHG 5DGLXP s&L | *6' $3 0 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L | *6' $3 0 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L | *6' $3 0 1R R 1 3DUDP
&RPELQHG 5DGLXP s&L | *6' $3 0 1R R 1 3DUDP
&RPELQHG 5DGLXP s&L / *6' $3 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / *6' $3 0 1R Uw [ VT 3DUDP
&RPELQHG 5DGLXP s&L | *6' $3 0 1R A [ 3DUDP
&RPELQHG 5DGLXP s&L | *6' $3 0 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L | *6' $3 0 1R R 1 3DUDP
&RPELQHG 5DGLXP s&L / *6' $3 3= 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / *6' $3 3= 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L | *6' $3 3= 1R R 1 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R (A 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 0: 1R 1R 13 QRUPDOLW\
JOXRULGH PJ / *6' $3 0: 1R 1R 13 1'V
JOXRULGH PJ / *6' $3 3= 1R 1R 3DUDP
JOXRULGH PJ / *6' $3 3= 1R 1R 13 QRUPDOLW\
JOXRULGH PJ / *6' $3 3= 1R 1R 13 QRUPDOLW\

/IHDG PJ/ *6' $3 0: 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW *DGVGHQ &OLHQW B6RXWKHUEGRHRPS®HR\ 3UDWWHEODQW *DGV 30
&ROVWLWXHQW ~HOO 8SSHU /LP JRZHU /LP &RPSOLDGEB 1 v 7UDQVIRUP $0OSKD OHWKRG
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ / *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ / *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 0: 1R 1R 13 1'V
/HDG PJ | *6' $3 3= 1R 1R 13 1'V
/HDG PJ / *6' $3 3= 1R 1R 13 1'V
/HDG PJ | *6' $3 3= 1R 1R 13 1'V
ILWKLXP PJ/ *6' $3 0: 1R 1R 13 1'V
JLWKLXP PJ / *6' $3 0: <HV 1R 3DUDP
ILWKLXP PJ/ *6' $3 0: 1R 1R 13 1'V
JLWKLXP PJ / *6' $3 0: 1R 1R 13 1'v
ILWKLXP PJ/ *6' $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ *6' $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ *6' $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ *6' $3 0: 1R 1R 13 1'V
JLWKLXP PJ / *6' $3 0: 1R 1R 13 1'v
JLWKLXP PJ / *6' $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ *6' $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ *6' $3 0: 1R 1R 13 1'V
ILWKLXP PJ/ *6' $3 3= 1R 1R 13 1'V
ILWKLXP PJ/ *6' $3 3= 1R 1R 13 1'V
JLWKLXP PJ / *6' $3 3= 1R 1R 13 1'V
OHUFXU\ PJ/ *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ/ *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ / *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ / *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ/ *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ/ *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ/ *6' $3 0 1R 1R ‘vVi13 1
OHUFXU\ PJ / *6' $3 0: 1R 1R 1'V13
OHUFXU\ PJ/ *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ/ *6' $3 0 1R 1R 1'V13
OHUFXU\ PJ/ *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ / *6' $3 0 1R 1R 13 1'V
OHUFXU\ PJ / *6' $3 3= 1R 1R 13 1'V
OHUFXU\ PJ / *6' $3 3= 1R 1R 13 1'V
OHUFXU\ PJ/ *6' $3 3= 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 3DUDP
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 0: 1R 1R 13 1'v
ORO\EGHQXP PJ / *6' $3 3= 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 3= 1R 1R 13 1'V
ORO\EGHQXP PJ / *6' $3 3= 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 0 1R 1R 13 1'V



&RQILGHQFH ,QWHUYDOV $00 SHVXOW

30DQW *DGVGHQ &OLHQW 6RXWKHUQGRRPSON\ 3UDWYWHBODQW *DGV 30
&RQVWLWXHQW ZHOO 8SSHU /LP /RZHU /LP &RPSOLDGEH 1 1V 7ZUDQVIRUP $OSKD OHWKRG
6HOHQLXP PJ / *6' $3 0: 1R 1R 13 1'V
6HOHQLXP PJ / “6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ/ “6' $3 0 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 3= 1R 1R 13 1'V
6HOHQLXP PJ / *6' $3 3= 1R 1R 13 1'V
6HOHQLXP PJ/ *6' $3 3= 1R 1R 13 1'V
7KDOOLXP PJ / “6' $3 0 1R 1R 13 1'V
7KDOOLXP PJ / “6' $3 0 1R 1R QRUPIBO LW\
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