2019ANNUAL GROUNDWATER MONITORING AND
CORRECTIVE ACTION REPORT

ALABAMA POWER COMPANY
PLANT GORGAS
CCR LANDFILL

January 31, 2020

Prepared for

AlabamaPower Company
Birmingham, Alabama

By

Southern Compangervices
Earth Science and Environmental Engineering






Plant Gorgas CCR Landfill
2019 AnnualGroundwater Monitoring and Corrective Action Report

EXECUTIVE SUMMARY

In accordance with the United States Environmental Protection Agency (EPA) coal combustion residual
(CCR) rule (40 CFRPart 257, Subpart D) DQG WKH 6WDWH RI $ODEDPDTV $ODETL
Environmental Management (ADEM) Admin. Code .(38513-15, this 2019 Annual Groundwater

Monitoring and Corrective Action Report has been prepared to document 20t8rseral assessment
groundwater monitoring activities at the Plant Gorgas CCR Landfill and to satisfy the requirements of 8
257.90(e) andADEM Admin. Code r. 33513-15-.06(1)(f) Semiannual assessment monitoring and
associated reporting for Plant Gorgas CCR Landfill is performed in accordance with the monitoring
requirements § 257.90 through 8§ 257.95 ABEM Admin. Code r. 338.3-15-.06(1) through r33513

15-.06(6). The following summarizes results obtained from 2019 groundwater monitoring activities at the

Site:

x The CCR unit began the monitoring period in assessment monitoring pursu&n25@.95and
ADEM Admin. Code r. 338.3-15-.06(6) Assessment monitoring was initiated in January 2018.

X Statistical evaluations of th&pril-May and October 2019 assessment monitoring data did not
identify Statistically Significant Levels (SSLs) of Appendix IV constituents above the groundwater
protection standard (GWPS). In accordance with § 25@)3&d Alabama Admin. Code r. 3353
15-.06(6)d), APC will continue assessment monitoring.

The CCR Unit concluded the monitoring periodagsessmentnonitoring. The following next stepsill
be taken for the CCR Unit:

X Continue semannual assessment monitoring in March or April 2020 and submit firstesemal
groundwater monitoring report of 2020 to the Department by July 31, 2020.
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AL Alabama
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APCEL APC Environmental Laboratory
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BGS below ground surface
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1.0 INTRODUCTION

In accordance with the United States Environmental Protection Agency (EPA) coal combustion residual
(CCR) rule (40 CFRPart257, Subpart D)DQG WKH 6WDWH RI $ODEDPD.®5H(0 $GPLQ
15, this 2019 Annual Groundwater Monitoring and CorikectAction Report has been prepared to
document 2019 serainnual assessment groundwater monitoring activities at the Plant Gorgas CCR
Landfill and to satisfy the requirements of § 257.90(e) ABEM Admin. Code r. 338.3-15-.06(1)(f).

Semtannual assessmemonitoring and associated reporting for Plant Gorgas CCR Landfill is performed

in accordance with the monitoring requirements 8§ 257.90 through § 257.95D&d Admin. Code r.
33513-15-.06(1) through r. 338.3-15-.06(6).
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2.0 SITE LOCATION AND DESCRIPTION

The Alabama Power CompangRC) William Crawford Gorgas Electric Generating Plant (Plant Gorgas)

is located insoutheastern Walker County, Alabama, approximately fifteen miles south of Jasper, at 460
Gorgas Road, Parrish, AL 35580. Based on visual inspection of USGS topographic quadrangle maps and
GIS plant boundary files provided by SCS, the plant occupies psrtibSections 7, 8, 9, 16, 17, 18, 19,

20, 21, 28 and 29, Township 16 South, Range 6 West and Section 12, 13 and 24, Township 16 South, Range
7 West (USGS, 1975; USGS, 1983).

Plant Gorgas CCR Landfil$ located east and northeast of the main power geoeifacility, respectively,
andis bordered to the north by Highway 269 and to the south by the Mulberry Fork of the Black Warrior
River. Figure 1, Site Location Map, depicts the location of the Plant alaahdfill with respect to the

surrounding area.

2.1 GEOLOGY AND HYDROGEOL OGY

2.1.1 Physical Setting

Plant Gorgas is in the Black Warrior River basin, an area typified by moderate relief, with river and stream
valleys haing dendritic drainage patterriSlevations at th&iterange from approximately 260 feet above
mean sea level (MSL) near the Mulberry Fork and Baker Creek to over 508bfaetMSL along a
northwest trending ridge approximately 1,000 feet northwest of the plant and in uplarmhaheawestern

part of the propertyGenerally, near the landfilthe land surface slopes from north to south and towards
the Mulberry Fork of the Warrior RiveFigure 2, Site Topographic Map, provides the topography of the

Site

Two natural surface water bodies drain Plant Gorgas property. Baker Creek flows from northwest to
southeast through the central portion of the plant before draining into the Mulberry Fork of Black Warrior

River. The Mulberry Fork flows from east to west @sbends around the southern border of the plant

property.

2.1.2 Geology and Hydrogeology
Plant Gorgas lies in thgvarrior Basin physiographic region (Sapp and Emplaincourt, 1975), a late
Paleozoic basin formed as a result of flexure and sediment loadingatsdoeith Appalachian and

Ouachita orogenies. The bedrock geology is dominated by clastic sedimentary rocks of the Lower Pottsville



Plant Gorgas CCR Landfill
2019 AnnualGroundwater Monitoring and Corrective Action Report

Formation Deeper stratigraphy is marked by carbonates, shales, chert, and sandstones of Mississippian to
Cambrian in ageRaymond et al., 1988). Plant Gorgas is directly underlain by rocks belonging to the Pratt
Coal Group (Ward Il et al., 1989). In general, the Pratt Group consists of mudstone, shasirfiee
sandstone, and interbedded céadjure 3, Site Geologic Map illustrates the surface geology at tBite

and neighboring areas.

Plant Gorgas is directly underlain by rocks belonging to the Pratt Coal Group (Ward Il et al., 1989) of the
Upper Pottsville Formation. In general, the Pratt Coal Group consists of medstbale, fingyrained
sandstone, and interbedded coal in finupyvard sequences. The Pratt Coal Group generally contains 3
named coal seams each separated by 25 to 50 feet ebimtten. In descending order, they are, the Pratt,
Nickel Plate, and Ameran coal seams. Locally, Pratt Coal Group strata gently difl(Odegree}to the

south and soutBouthwest.

Strip mining was conducted over a large portion of the area down to the American Seam. As a result, the
overburden around the CCR Landfill isrdinated by backfilled mine overburden (mine spoils) and is
characterized by weathered shale and sandstone boulders with lenses of fine sediments and small amounts
of coal fragments and coarse sediments. Geologic logs generated during vatRites inaesigations

indicate that the depth to rock varies significantly, ranging from as little as five femtiffied areas) to as

much as 155 feet below ground surface (BGS). Beneath the CCR Landfill, subsurface geology is likely
characterized by thin remnantsroine backfill and uramined portions of the Pratt Coal Group consisting
predominantly of mudstone and sandstdrigure 4a, Geologic CrossSection A $ fand Figure 4b,

Geologic CrossSection B % fllustrates the geologic layering beneath the Site.

Two waterbearing zones are present beneathSites (1) the mine overburdéop-of-rock interfaceand
(2) the underlying Pottsvillequifer. The mine overburden/top of rock interface is usually a thin zone of
saturation overlying rock and is not latéyatontinuous across all portions of t8&e Depth to this zone

generally ranges from 1Q0 115 feet beneath tigite

The Pottsville aquifer system is the primary aquifer in Walker County. Although on a regional scale there
are other aquifer systemstire vicinity of Plant Gorgas, the Pottsville aquifer syste the mossignificant.
The nearest exposure of the Valley and Ridge aquifer system occurs in central Jefferson County,

approximately 25 miles east of Plant Gorgas. The nearest exposure oftaobsa aquifer system occurs



Plant Gorgas CCR Landfill
2019 AnnualGroundwater Monitoring and Corrective Action Report

in northwesternmost Walker County, approximately 30 miles northwest of Plant Gorgas. The Tuscaloosa
aquifer system is not considered a primary source of groundwater in Walker County (Stricklin, 1989).

The Pottsville aquifersystem is comprised primarily of Pennsylvaréged sandstones, shales,
conglomeratesand coal. Groundwater flow primarily occurs via coal seams or rock fabric discontinuities
such as bedding planes and fractué@mundwater in the Pottsvillequifer sysemis commonly regarded

as confined due to large permeability contrasts within the aquifer (Stricklin, 1888harge to the
Pottsville aquifer systems largely through infiltration of precipitation and to a lesser extent, downward
seepage of river watat hydraulically favored locations. Recharge is accommodated largely by fracture
enhanced permeability. Major recharge zones to the Pottsvjlliifer are related to major geologic
structures such as large fault zones or along systematic fold axes(R&8I7).Although the Pottsville
aquifer system is the primary aquifer in Walker County, groundwater use is relatively limited. According
to 215HDU HW gibOndwater use accounted for approximatd¥olof total water use in Walker
County in 1966By 2005, groundwater use had declined to less than 1% of total water use in Walker
County, or 1.14 million gallons per day (mgd) of groundwater out of a total water use of 9691398,
2005).

2.1.3 Pottsville Formation xRock Chemistry

Published data indita that elevated arsenic concentrations occur in the Southern Appalachian coal strata
+whereSite monitoring wells are screened. Numerous publications document elevated trace metals in
Pottsville and Pottsville coal strafolker et al., 1999, Diehl edl., 2004, Goldhaber et al., 2002). For
instance, according to the USGS National Coal Data System (NRGDf®) average concentration of
arsenic(72 parts per million (ppmjn the Pottsvillecoal strata ishreetimes that of the average of other

coal basins (Bragg et al.,, 1990f the US coal analyses farseni¢ thereare at least three standard
deviations above the mean, approximately 90% are from the coal fields of Alébahhet al., 2004)

The United Sates Geological Survey (USGS) maintains an inventory of coal quality which includes trace
metal concentration dataArsenic concentratioa rangefrom 1.08 milligrams per kilogramsnig/kg) to

611.0 mg/kgwith a mearof 47 mg/kg for Walker CountfJSGS CobhQuality Database)

Similarly, 75 Pratt Coal Group samplieem thePratt, Nickel Plate, and American Coal Seams analyzed
by the USGS and inventoried in the USGS National Coal Data System (NRTIES$ampleprovided

the following ranges of other trace metals:
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X Boron 6.3 to 83.6 ppm (Average of 35 ppm)

x Cobalt +1.6 to 19.8 ppm (Average of 8 ppm)

X Molybdenum +0.8 to 22.2 ppm (Average of 5 ppm)
X Lithium 1.4 to 128 ppm (Average of 28 ppm).

Bulk geochemical alyses oPottsville stratigraphy from tHgiteandof the Pratt and American coal seams
from Plant Gorgas were conducted on recovered. ddre data reflect arsenic concentrations betwke@n
mg/kg and32.6mg/kg in siltstone/mudstones and concentratid8.9 and 384.4 mg/kg in two coal seams
analyzed. The average arsenic concentration was ro@ghtyg/kg in these samples testedhich is in

good agreement with data observed in the USGS Coal Quality Database

Similarly, 17 Pratt Coal Group samples ectied from thé&iteprovided the following ranges of other trace

metals:

X Arsenic 0 to 384.1 ppm (Average of 43.8 ppm)
X Boron +20.8 to 114 ppm (Average of 49 ppm)

X Cobalt £2.79 to 31.2 ppm (Average of 18.6 ppm)
X Molybdenum £0 to 4.38 ppm (Average of 1.gpm).

Trace metal enrichment and pyrite origins have been linked tedppsskitional(postcoalification

deformation and trace metal ladeydrothermal fluids upwelling during Alleghanian tectonism. Diehl et

al., (2004) and Goldhaber et al., (2002) dgdcE H - KUKV H -~ FRDOV DV D VRXUFH RI HO
other trace metals. In these publications, pyrite occurrence is observed within coal banding;eNolady

fill structures, mineral overgrowths and structural fills such as veins and micsofault

2.1.4 Uppermost Aquifer

The principal aquifer system from a local and regional perspective is the Potiquiller The Pottsville
aquiferis also the uppermost aquifer beneath$ite. In the Pottsvilleaquifer, two types of secondary
porosity wereobserved toyield groundwater (1) fractured intervals and (2) bedding plane weaknesses
associated with fissile, siderittanded, irorclaystone sequences. Fractured intervals are sporadic across
the Site and tend to occuwith greater densityn the upperl00 feetof rock The upper portions of the

Pottsvilleaquifer sygembeneath the proposed disposal faeitindicate unconfined tonfined, fractured,
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and extremely anisotropic conditions. The Potts\alieifer systemfunctions as a series of confthéo
semiconfined water producing zones (aquifers) since large permeability contrasts exist within the strata
(Stricklin, 1989). Depth to groundwater varies significantly acrosSttesand is wholly dependent upon

encountering a fractured interval omeoof fissile, irorclaystone.

Monitoring wells installed at the mine overburdtep of rock interface monitor quality of water passing to

the Pottsville Formation. This water quality itself can be highly variable and enriched in trace metals owing
to the heterogeneity of mine backfill deposits and mineralogy (clay minerals, sulfides, etc). Based on
published data, groundwater quality produced from the Pottsville Formation can be characterized by high
concentrations of sulfate, iron, and other trace mélatmings and Cook, 2010). Trace metals in Pottsville
Formation groundwater are associated with sulfide minerals contained in erghnitrata (e.g.,
Mudstones and Coal Seams) and siliceous/carbonate healed fractures anfrgmatslement enrichmen

is likely the result of migrating hydrothermal fluids generated during the late Paleozoic Allegheny orogeny
(Diehl et al., 2004)Arsenic, antimony, molybdenum, selenium, copper, thallium, and mercury are elevated
in Warrior Basin coal strata (Goldhakatral., 2002).

2.1.5 Flow Interpretation

Groundwater flow at the Site is a subdued replica of the natural topography where gravity is the dominant
force driving flow. Groundwater flows from higher topographic elevations north of the Site to lower
topographic ebeations to the south and generally, towatdsMulberry Fork of the Black Warrior River.

Mine spoil layering and complex Pottsville Formation lithofacies contribute to the vertical and horizontal
heterogeneity present within the aquifer system and owegrlyaturated mine spoils. This heterogeneity
focuses groundwater flow along more permeable pathways, such as parallel to coal seams and bedding
plains, or along vertical or stertical discontinuities in the rock fabrid.he Mulberry Fork of the Black

Watrrior River. A potentiometric surface map for the Site is presented in a later section.

2.2 GROUNDWATER MONITORI NG SYSTEM

Pursuant to§ 257.91 and ADEM Admin. Code r. 338-15.06(2), Plant Gorgas has installed a
groundwater monitoring system to monitor groundwater within the uppermost aquifer. The certified
groundwater monitoring system for the Plant Gorgas CCR Landfill is designednitomgroundwater
passing the waste boundary of the CCR unit within the uppermost aquifer. Wells were located to serve as

upgradient, or downgradient monitoring locations based on groundwater flow direction as determined by
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the potentiometric surface ekgion contour maps. All groundwater monitoring wells were designed and
FRQVWUXFWHG XVLQJ 3HVLJQ DQG ,QVWDOODWLRQ RI *URXQGZD
Subcommittee D18.21, as a guideline.

2.2.1 Monitoring Wells

The groundwater morgdting network is comprised & monitoring wells Monitoring well locationsare
presented orFigure 5, Monitoring Well Location Map . Table 1, Groundwater Monitoring Well
Network Details, summarizes thenonitoring wellconstructiondetailsand design purpaos for thePlant
Gorgas CCR Landfill

2.2.1.1 Upgradient Wells

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

concentrations

Monitoring well locations MWL through MW4 serve as upgradient locations for t8€R Landfill.
Upgradient wells are screened within the same hydrostratigraphic interval as downgradient locations and
are representative of background groundwater quality &itegsroundwater generally flowfsom higher
topographic elevations north of teeto lower topographic elevations to the solfpgradient wells are
locatednorthof theCCRLandfill as determined by water level monitoring and potentiometric surface maps

constructed for thate.

2.2.1.2 Downgradient Wells

Monitoring well locations MW5 throughMW-8 serve as downgradient locations for tB€R Landfill.
Downgradient locations are located latemahhdsouthof the CCR Landfill as determined by water level

monitoring and potentiometric surface maps.

2.2.1.3 Piezometers

There are currently no piemeters installed in the groundwater monitoring well network.
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2.2.1.4 Monitoring Vari ance

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

The variance:

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

2. authorizsthe use of Federalgublishedgroundwater protection stdards GWPS of 0.006
milligrams per liter (mg/L) for cobalt; 0.015 mg/L for lead; 0.040 mg/L for lithium; and 0.100

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

222 Groundwater Monitoring H istory

Backgroundgroundwater monitoring was performed at the site from April 20i6ugh Octobr 2017.

Semiannual compliance monitoridgegan in November 2017.

2.2.2.1 Available Monitoring Data
In accordance wittg257.94(b) and ADEM Admin. Code r. 33%3-15-.06(5)(b) eight (8) independent

samples were collected from each upgradient and downgradient well and analyzed for the constituents listed
in Appendix lll and IV prior to October 17, 2017. Background sampling was pegtbover the period of
April 2016 to October 2017. Groundwater sampling for the first detection monitoring event after the

background period was performed in August and November 2017.

Based on results of the 2017, Annual Groundwater and Corrective Muioitoring Report, APC initiated

an assessment monitoring program on January 15, 2018. Pursuant to 40 CFR § 257.95(a) and ADEM
Admin. Code r. 338.3-15.06(6)(a), monitoring wells were sampled for all Appendix IV parameters in
February 2018, within 90 gla of initiating the assessment monitoring program. Semiial assessment
sampling has continuaglith sampling events in May and November of 2018 andlApay and October

of 2019

Tables summarizing analyticdatafrom all previousgroundwater monitoring evesareincludedwithin

Appendix A, Groundwater Analytical Data.
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2.2.2.2 Historical Groundwater Flow

Historical potentiometric data from the Site show that groundwater flow from higher topographic elevations
north of the to lower topographic elevations to the south and generally, taWaidalberry Fork of the

Black Warrior River. Mine spoil layering dncomplex Pottsville Formation lithofacies contribute to the
vertical and horizontal heterogeneity present within the aquifer system and overlying saturated mine spoils.
This heterogeneity focuses groundwater flow along more permeable pathways, sudllgst@aoal

seams and bedding plains, or along vertical orvarhical discontinuities in the rock fabric. Thus,

groundwater flow paths across the Site may be tortuous.

Groundwater elevations fluctuate in responseatofall. Seasonal variations 6f5 to 7 feet aretypical at
theSite These fluctuations are consistent in monitoring wells acrosSitdmdicating arelativelyuniform

response to rainfall events.

2.2.3 Groundwater Sampling and Analysis

As required by § 257.90(e) and ADEM Admin. Code38513-15-.06(1)(f), the following describes
monitoringrelated activities performed during the preceding year. The CCR Landfill entered an
assessment monitoring program pursuant to 40 CFR § 257.95(a) and ADEM Admin. Cod&3.1335
.06(6)(a) in Januarg018. Statistical evaluations of 2018 assessment monitoring data identified statistically
significant increases (SSIs) of Appendix lll constituents but no statistically significant levels (SSLs) of
Appendix IV constituents above the groundwater protectandard (GWPS). Therefore, in accordance
with § 257.95¢) and ADEM Admin. Code r. 33%3-15-.06(6)(d), the Site remained in assessment
monitoring during 2019.

2.2.3.1 Sampling Event Summary

Semtiannual assessment monitoring sampling events occurredpril-May and October 2019.
Groundwater samples were analyzed for the full list of Appendix Ill and Appendix IV parameters during
each assessment monitoring event. Analytical data from the groundwater monitoring events are included
asAppendix B, Laboratory and Field Records in accordance with the requirements of § 257.90(e)(3)

and ADEM Admin. Code r. 33%3-15-.06(1)(f)3.

2.2.3.2 Groundwater Sample Collection

Prior to recording water leveind 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
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foot with an electronic water level indicatamith depth referenced from the top of the inner PVClwel
casing. Groundwater elevationsere calculated by subtracting the depth to groundwater from surveyed
top-of-casing (TOC) elevations

Groundwater samples were collected from monitoring wells usingfleaw sampling procedures in
accordance with 8257.93(@nd ADEM Admin. Code r. 33%3-15-.06(4)(a). All monitoring wells &lant
Gorgasare equipped with a dedicated puriMonitoring wells were purged and sampled using-faom
sampling procedures whereby samples are collected when field water qualiheteasa(pH, turbidity,
conductivity, and dissolved oxygen) were measured to determine stabilizatiomndwater 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 0% for DO > 0.5 mg/l (whichever is greater)
X Turbidity measurements less than 5 NTU

X Temperature and ORErecord only, no stabilization criteria

During purging and sampling a SmarTrolstrument was used to monitor and record field parameters.
Once stabilization was achieved, samples were collected and submitted to the laboratory following standard
chainof-custody (COC) protocoField data recorded in support of groundwater sarg@utivities for the
monitoring events are included Appendix B, Laboratory and Field Records

2.2.3.3 Sample Preservation and Handling

Groundwater samplegerecollected within the designated size and typkabbratorysuppliedcontainers
required for speciit parameters. Sampbettleswerepre-preservedy the laboratory.

Where temperature contralasrequired, samplesereplaced in an icgpacked cooler and cooled to less
than 4degrees CelsiusC) immediately after collection. Blue ice ohetr cooling packe/erenotusedfor

cooling samplesAn ice-packed coolewason hand when sampl&grecollected.

10
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2.2.3.4 Chain of Custody

A COCrecordwas used ttracksample possession from the time of collectmthe time of receipt at ¢h
laboratory. All samplewerehandled under strict COC procedures beginning in the {{C records are

included with the analytical laiatory reports included iAppendix B.

2.2.3.5 Laboratory Analysis

Laboratory analysesereperformed by the APC Environmental Laboratory (APCEL) in Calera, Alabama
or Eurofins TestAmericaof Pensacola, Florida and St. LouMissouri. Both APCEL andturofins
TestAmericaare accredited by Nation&nvironmental Laboratory Accreditation Program (NELAP) and
maintain a NELAP certification for all parameters anatiyzelable 2, Monitoring Parameters and
Reporting Limits, lists assessment monitorirgpnstituents analyzed at tiste Groundwater data an

COCrecords for the monitoring events are presentétpjpendix B.
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3.0 GROUNDWATER DATA EVA LUATION

3.1 GROUNDWATER ELEVATIO N DATA EVALUATION

Groundwater levels from monitoring wells serving the Plant Gorgas CCR Landfill, Bxftem Ash

Landfill, and Gypsum Landf are used to construct potentiometric surface contour maps. Groundwater
levels and top of casing (TOC) elevations were used to calculate groundwater elevation and develop the
potentiometric surface elevation contour map. During the May 2019 samplimiy @éseths to water ranged

from 19.58 to 153.79 feet below TOC and groundwater elevations ranged from 298.02 to 417.64 feet below
MSL. During the October 2019 sampling event, depths to water ranged from 22.59 to 155.34 feet below
TOC and groundwater elevans ranged from 295.86 to 416.63 feet below M3gure 6, Potentiometric

Surface Contour Map (May 13, 2019andFigure 7, Potentiometric Surface Contour Map (October

7, 2019)depict groundwater elevations and inferred groundwater flow direction from higher elevation to
lower. As shown on Figures 6 and 7, the general direction of groundwater flow is lateral to the southeast,
consistent with historic observations. All availagl®undwater elevation data recorded since 2016 have
been tabulated and includedTiable 3 Groundwater Elevations Summary.

3.2 HORIZONTAL GROUNDWATER FLOW VEL OCITY CALCULATIONS

Because the geology at tB€RLandfill is not homogeneous or isotropic with respto groundwater flow,
JURXQGZDWHU YHORFLW\ FDOFXODWL R @\oth&rvnmethddsi Wilunoy i L R Q V
represent thaepatialvariallity across the siteGroundwateiflow velocity calculationsare provided as a
general estimate of gundwater flow velocity at the siteased on available information aagsumptions

described below

The hydrogeologic characteristics of mine spoils and fractured rock can produce preferential groundwater
flow paths, so groundwater velocity is much moegiable than in uniform porous media such as sand.
These flow paths correspond to more permeable lenses in mine spoil and fractures, zones of fracture
concentration, bedding planes, and other discontinuities in the rock. Therefore, groundwater flow velocit

at theSitewill be highly variable

Slug testing provided horizontal hydraulic conductivities for the uppermost aquifer befviden 103
centimeters per secondnftsed and 2.47 x 18cm/sec.The average hydraulic conductivity value used in

the calculations i2.83x 10° cm/sec 018.01ft/day. An estimated effective porosity of 0.15 is used in the

12
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flow rate calculations. The hydraulic gradient was calculatettd shown onTable 4, Horizontal

Groundwater Flow Velocity Calculations.

An estimate ofthe horizontal groundwaterflow velocity was catulated using the commonlysed
GHULYDWLYH RI 'DUF\YV /DZ

Where:

8= Groundwater flow velocity@%i%\g

- = Average permeability of the aquif@%%

i = Horizontal hydraulic gradient

Jg Effective porosity

Table 4 presents thestimatecdhorizontal flowvelocity calculated using groundwater elevation data from
the sampling events in 2019DUF\V /DZ SURYLGHYV DQ DSSURIty beoatsd, a8RULJRQ\

stated above, th8iteis not homogeneous or isotropic with respect to groundwater flow.
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4.0 EVALUATION OF GROUND WATER QUALITY DATA

4.1 DATA VALIDATION *QUALITY ASSURANCE /QUALITY CONTROL

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

collected during each sampling event.

Analytical grecision is measured through the cadtiain of the relative percent difference (RPD) of two
data sets generated from a similar soutdéere a comparison afesults between samples dredd duplicate
samples are used asneasureof laboratory precision.Where field duplicates are collectetthe RPD)
betweernthe sample andluplicatesample is calculated as:

Where:
RPD = Relative Percent Differenci)
Concl = Higheconcentration of the sample figld duplicate

Con@ = Lower concentration of the sample or fidlgplicate

Where the elative percent differensarebelow 20%, the difference is considered acceptable and no further
action is neededWhere @ RPDis greater than 20%urther evaluatioms required t@ttempt to determine
the cause of the differenemd potethally resulsin qualified dataTable 5, Relative Percent Difference
Calculations, provides theRPDsfor sample and sample duplicates during 2019 sampling eWRPBs
were below 20%n both 201%ampling everst

Equipment blank detections were noteddatimonyin the May 2019 sampling event and calciimihe
October 2019 sampling evert qualifier, (+) U*, has been added to antimony results fromvtag 2019

eventbecause blank results were greater than thé Mmis qualifier indicates thatntimonyresultsfrom
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the May 201%hould be treated as ndetectsCalcium results from the October 208&€mpling event were
not qualified.

4.2 STATISTICAL METHODOL OGY AND TESTS

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

4.2.1 Appendix Il Evaluation

Intrawell prediction limits, combined with a@f-2 verification resample plaaye used to evaluab®ron,
calcium, fluoride sulfate andtotal dissolved solidsTDS). Interwell prediction limits, combined with a 1

of-2 verification resample plan, are used &nloride and pH to determine whether there has been a
statistically sigrficant increase (SSI) over background groundwater quatitrawell prediction limits use
screened historical data within a given well to establish limits for parameters at that well. The most recent
sample from the same well is compared to its respebteground to identify statistically SSIs over
background. Interwell prediction limits pool upgradient well data to establish a background limit for an
individual constituent. The most recent sample from each downgradient well is compared to the
background limit to identify SSis.

Groundwater Stats Consulting demonstrated that these test methods were appropriate in the October 2017
Statistical Analysis Plan, which was updated in the September 2019 data screening evaioegiseries

plots were used to screen proposed background data for suspected outégtreme values that would

result in limits that are not conservative from a regulatory perspeciuspected outliers at all wells for
Appendix Il parametersarttRUPD OO\ WHVWHG XVLQJ 7XNH\YfV ER[ SORW PHWK
in the computer database

The following adjustments were made:

x No statistical analyses are required on wells and analytes containing 1008&tects (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 fordeiects is
the practical quantitation limit (PQL) as repaktey the laboratory.
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X When data contain between16% nondetects the KaplaMeier nondetect adjustment is applied
to the background data

x Nonparametric prediction limits are used on data containing greater than 568étects.

4.2.2 Appendix IV Evaluation

When in assessment monitoring, Appendix IV constituents are sampledrseunailly, and concentrations

are compared t&GWPS Following the Unified Guidance, spatial variation for Appendix Ill parameters is
tested using thANOVA +this test is not prescribed for Appendix IV constituentsilike the statistical
evaluation of Appendix Ill constituents (where singéample results are compared to the statistical limit),
Appendix IV analysis uses the pooled results from eastndmdient well to develop a wespecific
Confidence Interval that is compared to the statistical lifile statistical limit is either the Interwell
Tolerance limit (i.e. background) calculated using the pool of all available upgradient well d@&hdptar

7 of the Unified Guidance), or an applicable groundwater protection standard such as thApgp€ndix

IV background data are screened for outliers and extreme trending patterns that would lead to artificially

elevated statistical limits.

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

then used as thHeBWPS

As described in 40 CFRZ57.95(h)(1)(3) and the ADEMvariance the GWPS is:

(1) The maximum contaminant lev@CL) established undet0 CFRS 141.62 and 41.66.
(2) Where an MCL has not been established:
(i) Cobalt 0.006 md(/;
(i) Lead 0.015 md!;
(iii) Lithium 0.040 mgL; and
(iv) Molybdenum 0.100 mdy/.
(3) Background levels for constituents where the background level is higher than the MCL- or rule
specified GWBS.

In assessmentonitoring, when the Lower Confidence Limit (LCL), or the entire interval, exceeds the
GWPS as discussed in the USEPA Unified Guidance (2009), the result is recorded hs App88dix
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IV constituents will be updated every two years bamig with the most recent event (Fall 2019). The next
update to GWPS will occuno earlier than thEall of 2021. Data from upgradient wells collected in between
updates may still be used to support ASDs if merited.

4.3 STATISTICAL EXCEEDAN CES

Analytical daa from the 2019 ser@nnual monitoring events ipril-May and October were statistically
analyzed in accordance with the Professional Engineerd@filied Statistical Analysis Plan (October
2017) and updated in September 2019 data screening evalpatiformed by Groundwater Stats
Consulting. Appendix Il statistical analysis was performed to determine if constituents have returned to
background levels. Appendix IV assessment monitoring parameters were evaluated to determine if

concentrations statistlly exceeded the established groundwater protection standard.

4.3.1 Appendix Il Constituents

A review of the Sanitastatisticalresults presented iAppendix C, Statistical Analysis identified the

following Appendix Il SSlsover backgrounduring thefirst semiannual monitoring event

X MW-1: Calcium, TDS

X MW-5: pH, Chloride

X MW-6: Chloride

X MW-7: pH, Chloride

X MW-8: pH, Chloride, Sulfate

The following Appendix Il SSIsover backgroundwvere identifiedduring the secondsemiannual

monitoring event

x MW-1: TDS

X MW-4: Sulfate

X MW-5: pH, Chloride
X MW-6: Sulfate

X MW-7: pH, Chloride
X MW-8: pH, Chloride
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Locations MW1, MW-3, and MW4, listed above, are upgradient well locations. The %Elthese
locationsare representative of varialgeoundwater qualitypgradient of the Sitend not reflective oSite

impacts to groundwaterhisis supported by potentiometric surface maps presentEtyases 6and?.

4.3.2 Appendix IV Constituents

Table 6, Summary of Background Levels and Groundwater Protection Standards summarizes the
background limit established at each monitoring well and the G\WRBBmmary table of the statistical
limits accompanies the prediction limits Appendix C, Statistical Analysis. A review of the Sanitas
results presented ippendix C did not identify any Appendix IV SSLs during tfiest or secondsemi

annual monitoring evest

Table 7, First Semi-Annual Monitoring Event Analytical Summary andTable 8, Second Semf\nnual
Monitori ng Event Analytical Summary, provides a summary of all constituent concentrations for the

2019 semiannual sampling events
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5.0 MONITORING PROGRAM S TATUS

In accordance with 8 257.94(e) and ADEM Admin. Code r.-B385-.06(5)(e), APC implemented
assessmenmnnonitoring in January 2018. SSls of Appendix Il were identified at the Plant Gorgas CCR
Landfill during sampling events conducted in 2019, but no SSLs of Appendix IV constituents were
observed over the GWPS. In accordance with § 25ddp%(nd ADEM Admin. Code r. 33%3-15
.06(6)d, APC will continue assessment monitoring.
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6.0 SUMMARY AND CONCLUSIONS

Based on results reported in 2@17 Annual Groundwater and Corrective Action Monitoring RepdPC
initiated an assessment monitoringbgram. The certified compliance monitoring well network was
sampled on a serainnual basis and groundwater samples analyzed for all Appendix Ill & IV parameters.
Statistical evaluations of th&pril-May and October 2019 assessment monitoring data figeintio SSLs

of Appendix IV constituents above the GWPS. In accordance with 828y &% Alabama Admin. Code

r. 33513-15-.06(6)d), APC will continue assessment monitoring.

The first semiannual assessment monitoring event is plannefi&wch or April2020 and a groundwater
monitoring report summarizing this event will be submitted by July 31, 2020.
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Table 1.
Groundwater Monitoring Well Network Details

. Well Depth (ft.) | Top of Screen |Bottom of Screen
. . Ground Top of Casing . - Screen Length

Well Name Purpose Northing Easting Elevation Elevation Below Top of Elevation (ft.) Elevation (ft.) (ft)
Casing below TOC below TOC )

MW-1 Upgradient 1330794.064 594082.361 499.19 502.25 107.56 405.09 395.09 10
MW-2 Upgradient 1331053.309 593548.802 498.54 502.12 94.58 417.94 407.94 10
MW-3 Upgradient 1330842.402 593025.397 522.23 525.9 119.07 417.23 407.23 10
MW-4 Upgradient 1330289.727 592896.414 516.67 518.63 128.66 400.37 390.37 10
MW-5 Downgradient 1328645.982 592436.538 471.55 474.55 137 351.95 341.95 10
MW-6 Downgradient 1327877.972 592829.837 409.99 412.99 129 294.39 284.39 10
MW-7 Downgradient 1328515.235 593408.341 391.59 394.59 74 330.99 320.99 10
MW-8 Downgradient 1329140.729 593813.964 413.15 416.1 72.25 354.25 344.25 10

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.
7RS RI VFUHHQ DQG ERWWRP RI VFUHHQ GHSWKY DUH FDOFXODWHG UHODWLYH 7RS RI &DVLQJ HOHYDWLRQ DQG Ot



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. pCi/L - Picocuries per liter




Table 3.
Groundwater Elevation Summary

Groundwater Elevation

Top of Casing
Vel e Elevation ()

4/25/2016 6/20/2016| 8/8/2016 | 10/3/2016( 11/21/201¢ 1/17/2017( 3/20/2017| 4/10/2017| 5/30/2017| 8/23/20107 10/12/2017 10/13/2017 10/14/2017 10/15/2017 10/16/2017 10/17/2017 11/15/2017 2/12/2018| 4/9/2018 | 5/21/2018( 10/29/201§ 11/19/201f 3/13/2019| 5/13/2019| 10/7/2019
MW-1 502.25 411.22 410.70 410.49 410.31 410.10 410.07 410.67 410.89 410.80 411.06 410.70 410.72 410.68 410.73 410.68 410.65 410.66 410.89 411.35 411.47 410.62 410.80 412.11 411.77 410.79
MW-2 502.12 417.36 416.76 416.60 416.21 415.98 416.62 417.24 417.66 416.94 417.02 416.50 416.54 416.49 416.53 416.50 416.51 416.74 419.29 417.32 417.33 416.30 417.67 417.70 417.64 416.63
MW-3 525.9 416.41 415.45 415.00 414.82 414.43 415.27 416.07 418.23 415.53 415.73 415.10 415.14 415.15 415.17 415.13 415.12 415.41 418.49 416.25 416.28 414.85 416.31 418.31 416.40 415.17
MW-4 518.63 402.31 401.79 400.61 400.09 399.53 400.51 402.02 402.50 401.68 401.77 400.79 400.76 400.67 400.67 400.59 400.62 400.60 402.67 402.22 402.24 400.18 402.08 402.68 402.43 400.33
MW-5 474.55 348.47 348.37 348.43 348.39 348.38 348.34 348.4 348.53 348.42 348.42 348.38 348.4 348.36 348.37 348.34 348.37 348.43 348.61 348.5 348.49 348.42 348.55 348.74 348.66 348.46
MW-6 412.99 312.84 308.08 305.87 304.61 304.24 304.6 306.45 307.79 306.65 310.02 306.04 306.03 305.99 305.98 305.95 305.91 305.75 306.47 311.9 314.14 304.84 306.89 323.91 316.49 304.21
MW-7 394.59 336.39 334.07 333.91 333.86 333.71 333.81 334.1 336.18 334.24 335.75 334.36 334.53 334.45 334.45 334.42 334.41 334.14 336.82 335.68 336.6 334.01 337.61 339.54 338.44 334.13
MW-8 416.10 351.49 351.75 351.95 352.15 352.16 353.56 352.92 353.12 353.12 353.29 353.39 353.32 353.31 353.4 353.34 353.31 353.3 353.44 353.5 353.55 353.08 353.37 353.47 353.32 352.22

Notes:

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




Horizontal Groundwater Flow Velocity Calculations

Table 4.

. Hydraulic Hydraulic Effective Calculated Calculated
MW-2 MW-20 Distance Gradient Conductivity Porosity Groundwater | Groundwater
Date Flow Velocity | Flow Velocity
Kv W Kw W a0 IW| OGK 00O |IW Kwft/day) n (ft/d) (ft/yr)
5/13/2019 417.64 313.31 3507.0 0.030 8.01 0.15 1.59 579.80
10/7/2019 416.63 310.30 3507.0 0.030 8.01 0.15 1.62 591.00
. . . Calculated Calculated
MW-3 MW-6 Distance Hydrayhc Hydraulllg Effecuye Groundwater | Groundwater
Date Gradient Conductivity Porosity . .
Flow Velocity | Flow Velocity
Kv W Kw W 00 IW| GK 00 IW IWK n (ft/d) (ft/yr)
5/13/2019 416.4 316.49 2970.0 0.034 8.01 0.15 1.80 655.70
10/7/2019 415.17 304.21 2970.0 0.037 8.01 0.15 2.00 728.20
. . . Calculated Calculated
MW-14 MW-19 Distance Hyd"’?“"c Hydrau.h(_: Effecﬂye Groundwater | Groundwater
Date Gradient Conductivity Porosity . .
Flow Velocity | Flow Velocity
Kv W Kw W a0 IW| OGK 00 IW IWK n (ft/d) (ft/yr)
5/13/2019 340.1 298.02 1890.0 0.022 8.01 0.15 1.19 434.00
10/7/2019 340.38 295.86 1890.0 0.024 8.01 0.15 1.26 459.10

Notes:
ft=feet

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




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 0.01573; 0.01526 2 2
Beryllium mg/L 0.00689; 0.0185 0.004 0.004
Cadmium mg/L 0.00473; 0.00598 0.005 0.005
Chromium mg/L 0.01; 0.0105 0.1 0.1
Cobalt mg/L 0.692; 1.07 0.006 1.07
Combined Radium-226/228 pCi/L 1.018; 1.098 5 5
Fluoride mg/L 0.5418; 0.5301 4 4
Lead mg/L 0.00692 0.015 0.015
Lithium mg/L 0.323; 0.419 0.04 0.419
Mercury mg/L 0.0005 0.002 0.002
Molybdenum mg/L 0.01 0.1 0.1
Selenium mg/L 0.0209; 0.0158 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.




First Semi-Annual Monitoring Event Analytical Summary

Table 7.

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
MW-1 4/10/2019 Non-Detect 270 2.35 0.105 5.11 1760 2600
MW-1 5/14/2019 Non-Detect 167 2.28 0.119 5.19 1560 2340
MW-2 4/10/2019 Non-Detect 200 1.76 0.262 6.1 889 1250
MW-2 5/14/2019 Non-Detect 168 2.98 0.170 6.07 948 1480
MW-3 4/10/2019 Non-Detect 348 2.25 0.273 5.54 2460 3680
MW-3 5/14/2019 Non-Detect 254 2.28 0.281 5.71 2460 3580
MW-4 4/10/2019 0.0438(J) 356 1.88 0.384 6.14 2090 3280
MW-4 5/14/2019 Non-Detect 254 1.82 0.335 6.23 2240 3130
MW-5 5/14/2019 Non-Detect 441 6.24 0.22 6.24 2380 3520
MW-6 5/15/2019 0.0616(J) 345 4.45 0.133 5.72 2110 3130
MW-7 5/15/2019 0.0678(J) 302 15.9 0.169 6.61 1510 2310
MW-8 5/15/2019 0.0689(J) 305 52 0.192 6.6 1640 2540

Notes:

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

Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.
3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. (+) U* - data validation flag associated with equipment blank detection; result treated as non-detect
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.

7. Two data points exist for upgradient wells MW-1 through MW-4. These wells are sampled twice because they are

also sampled as upgradient wells for the Plant Gorgas Gypsum Pond monitoring event(s).




Table 7.
First 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 0.49

UNITS mg/L mg/L mg/L mg/L mg/L mg/L mg/L
MW-1 4/10/2019 | 0.00114(J), (+) U¥ Non-Detect 0.0102 Non-Detect 0.00219 Non-Detect 0.0453
MW-1 5/14/2019 | 0.00137(J), (+) U¥ Non-Detect [ 0.00913(J) | Non-Detect 0.00238 Non-Detect 0.0485
MW-2 4/10/2019 ]0.000993(J), (+) UF Non-Detect 0.0111 Non-Detect | Non-Detect | Non-Detect 0.0152
MW-2 5/14/2019 |0.000989(J), (+) UF Non-Detect 0.0109 Non-Detect | Non-Detect | Non-Detect 0.0222
MW-3 4/10/2019 |0.000978(J), (+) UF Non-Detect 0.0101 Non-Detect 0.00337 Non-Detect 0.0144
MW-3 5/14/2019 Non-Detect Non-Detect | 0.00922(J) | Non-Detect 0.0013 Non-Detect 0.00536
MW-4 4/10/2019 | 0.00097(J), (+) U¥ Non-Detect 0.0107 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-4 5/14/2019 Non-Detect Non-Detect | 0.00949(J) | Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-5 5/14/2019 Non-Detect 0.00153(J) 0.0111 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-6 5/15/2019 Non-Detect 0.00383(J) 0.0121 0.000677(J)| 0.000858(J)] Non-Detect 0.265
MW-7 5/15/2019 Non-Detect 0.00138(J) 0.0114 Non-Detect | Non-Detect | Non-Detect | 0.00234(J)
MW-8 5/15/2019 Non-Detect 0.00136(J) 0.0122 Non-Detect | Non-Detect | Non-Detect 0.00643

Notes:

1. J value indicates the result is greater that or equal to the Method Detection Limit (MDL) and less that the Practical Quantitation Limit (PQL).
Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.
3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. (+) U* - data validation flag associated with equipment blank detection; result treated as non-detect
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.
7. Two data points exist for upgradient wells MW-1 through MW-4. These wells are sampled twice because they are
also sampled as upgradient wells for the Plant Gorgas Gypsum Pond monitoring event(s).




Table 7.

First Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV
SAMPLE | _Combined . - . .
WELL Radium 226 + Fluoride Lead Lithium Mercury Molybdenum Selenium Thallium
DATE 208

GWPS 5 4 0.015 0.384 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
MW-1 4/10/2019 n/a 0.105 Non-Detect 0.0294 Non-Detect | Non-Detect 0.00467(J) | Non-Detect
MW-1 5/14/2019 0.509 0.119 Non-Detect 0.026(J) Non-Detect | Non-Detect 0.00316(J) | Non-Detect
MW-2 4/10/2019 n/a 0.262 Non-Detect 0.0574 Non-Detect | Non-Detect 0.00322(J) | Non-Detect
MW-2 5/14/2019 0.579 0.170 Non-Detect 0.0445 Non-Detect Non-Detect Non-Detect | Non-Detect
MW-3 4/10/2019 n/a 0.273 Non-Detect 0.0905 Non-Detect Non-Detect 0.0113 Non-Detect
MW-3 5/14/2019 0.176(V) 0.281 Non-Detect 0.0828 Non-Detect | Non-Detect 0.0119 Non-Detect
MW-4 4/10/2019 n/a 0.384 Non-Detect 0.0504 Non-Detect Non-Detect Non-Detect | Non-Detect
MW-4 5/14/2019 0.352(V) 0.335 Non-Detect 0.0485 Non-Detect | Non-Detect 0.00201(J) | Non-Detect
MW-5 5/14/2019 0.663 0.22 Non-Detect 0.116 Non-Detect Non-Detect Non-Detect | Non-Detect
MW-6 5/15/2019 1.56 0.133 Non-Detect 0.152 Non-Detect Non-Detect Non-Detect | Non-Detect
MW-7 5/15/2019 0.61 0.169 Non-Detect 0.127 Non-Detect Non-Detect Non-Detect | Non-Detect
MW-8 5/15/2019 0.697 0.192 Non-Detect 0.16 Non-Detect Non-Detect Non-Detect | Non-Detect

Notes:

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

Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.
3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. (+) U* - data validation flag associated with equipment blank detection; result treated as non-detect
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.

7. Two data points exist for upgradient wells MW-1 through MW-4. These wells are sampled twice because
also sampled as upgradient wells for the Plant Gorgas Gypsum Pond monitoring event(s).




Table 8.

Second Semi-Annual Monitoring Event Analytical Summary

APPENDIX Il

WELL S'SI\A/I_I?IE'E Boron Calcium Chloride Fluoride pH Sulfate TDS

GWPS N/R N/R N/R 4 N/R N/R N/R

UNITS mg/L mg/L mg/L mg/L SU mg/L mg/L
MW-1 10/8/2019 Non-Detect 157 2.31 0.0924(J) 5.12 1540 2330
MW-1 10/16/2019 0.0385(J) 157 2.42 0.0756(J) 5.16 1680 3650
MW-2 10/8/2019 0.0371(J) 190 4.26 0.164 5.96 1230 1840
MW-2 10/16/2019 0.0419(J) 194 4.04 0.114 5.98 1170 1830
MW-3 10/8/2019 0.0537(J) 371 1.36 0.225 4.98 2950 4720
MW-3 10/16/2019 0.05(J) 346 1.4 0.106 4.51 2820 4210
MW-4 10/10/2019 0.0487(J) 302 1.93 0.304 6.15 2690 4000
MW-4 10/16/2019 0.0505(J) 356 1.92 0.302 6.19 3050 4060
MW-5 10/10/2019 0.0323(J) 386 7.88 0.338 6.43 2460 3830
MW-6 10/10/2019 0.0919(J) 461 3.61 0.124 6.16 2330 3260
MW-7 10/8/2019 0.073(J) 294 16.8 0.183 6.52 1570 2340
MW-8 10/9/2019 0.0723(J) 329 39.2 0.189 6.67 1550 2590

Notes:

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

Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.
3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. TDS - Total Dissolved Solids

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

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

6. Two data points exist for upgradient wells MW-1 through MW-4. These wells are sampled twice because they

are also sampled as upgradient wells for the Plant Gorgas Gypsum Pond monitoring event(s).




Table 8.

Second Semi-Annual Monitoring Event Analytical Summary

APPENDIX IV

WELL S'SI\A/I_II:_’IE'E Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt

GWPS 0.006 0.01 2 0.004 0.005 0.1 1.07

UNITS mg/L mg/L mg/L mg/L mg/L mg/L mg/L
MW-1 10/8/2019 Non-Detect | Non-Detect 0.0109 Non-Detect 0.00218 Non-Detect 0.0778
MW-1 10/16/2019 Non-Detect | Non-Detect 0.0106 Non-Detect 0.00225 Non-Detect 0.08
MW-2 10/8/2019 Non-Detect | Non-Detect 0.0151 Non-Detect | Non-Detect | Non-Detect 0.0674
MW-2 10/16/2019 Non-Detect | Non-Detect 0.0146 Non-Detect | Non-Detect | Non-Detect 0.073
MW-3 10/8/2019 Non-Detect 0.0048(J) 0.0154 0.0084 0.00598 Non-Detect 1.07
MW-3 10/16/2019 Non-Detect | 0.00389(J) 0.0128 0.0103 0.00448 Non-Detect 0.848
MW-4 10/10/2019 Non-Detect | Non-Detect 0.0116 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-4 10/16/2019 Non-Detect | Non-Detect 0.0125 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-5 10/10/2019 Non-Detect | Non-Detect 0.0105 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-6 10/10/2019 Non-Detect | 0.00473(J) 0.0152 Non-Detect | Non-Detect | Non-Detect 0.0425
MW-7 10/8/2019 Non-Detect | 0.00145(J) 0.0145 Non-Detect | Non-Detect | Non-Detect | 0.00408(J)
MW-8 10/9/2019 Non-Detect | 0.00142(J) 0.0137 Non-Detect | Non-Detect | Non-Detect 0.00864

Notes:

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

Values are displayed as less than the PQL with a J.
2. Non-Detect indicates the result was not detected above the MDL and is considered a non-detect.
3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. TDS - Total Dissolved Solids
5. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically at the conclusion
of all the background sampling events, as required by EPA's CCR rule.
6. Two data points exist for upgradient wells MW-1 through MW-4. These wells are sampled twice because they

are also sampled as upgradient wells for the Plant Gorgas Gypsum Pond monitoring event(s).




Second Semi-Annual Monitoring Event Analytical Summary

Table 8.

APPENDIX IV
SAMPLE | Combined . - . .
WELL Radium 226 + Fluoride Lead Lithium Mercury Molybdenum | Selenium Thallium
DATE 208

GWPS 5 4 0.015 0.419 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
MW-1 10/8/2019 1.47 0.0924(J) Non-Detect 0.0268 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-1 10/16/2019 0.204(V) 0.0756(J) Non-Detect 0.0263 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-2 10/8/2019 0.493(V) 0.164 Non-Detect 0.0677 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-2 10/16/2019 0.046(V) 0.114 Non-Detect 0.0661 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-3 10/8/2019 0.833(V) 0.225 Non-Detect 0.419 Non-Detect | Non-Detect | 0.00256(J) | Non-Detect
MW-3 10/16/2019 0.0279(V) 0.106 0.00108(J) 0.337 Non-Detect | Non-Detect | 0.00286(J) | Non-Detect
MW-4 10/10/2019 1.02(U) 0.304 Non-Detect 0.054 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-4 10/16/2019 0.356(V) 0.302 Non-Detect 0.052 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-5 10/10/2019 0.811(V) 0.338 Non-Detect 0.0981 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-6 10/10/2019 1.71 0.124 Non-Detect 0.251 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-7 10/8/2019 0.345(V) 0.183 Non-Detect 0.131 Non-Detect | Non-Detect | Non-Detect | Non-Detect
MW-8 10/9/2019 0.416(V) 0.189 Non-Detect 0.163 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 nc
3. U - Radium data is a combination of radium isotopes 226 and 228. When results are reported below the MDC (Minimum Detectable Concentration),
data is displayed with an accompanying U. The MDC varies depending upon the sample amount and elapsed time of the measurment.
4. TDS - Total Dissolved Solids
5. N/R indicates a substance does not have an MCL or SMCL, but will be further evaluated statistically at the conclusion
of all the background sampling events, as required by EPA's CCR rule.
6. Two data points exist for upgradient wells MW-1 through MW-4. These wells are sampled twice because they

are also sampled as upgradient wells for the Plant Gorgas Gypsum Pond monitoring event(s).
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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 Gorgas Landfill

Delineation Event 1

$00 VDPSOHV ZHUH FROOHFWHG XVLQJ PHWKRGV GHILQH-GlolGrauodvad Ban@ikgZ HU TV
Procedure and the associated site-specific Sampling and Analysis Plan (SAP).

Field quality control procedures were performed as follows:

x Blanks and Sample Duplicates were collected as described in the SAP.
X Calibration verifications for all required field parameters were performed daily, before and after sample collection.



7KH IROORZLQJ GDWD KDV EHHQ UHYLHZHG DQG DSSURYHG E\

4XDOLW\ &RQWURO 6XSHUYLVLRQ
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

N

o s

Total Metals ICP
Gorgas Landfill
WMWGORLF_1210

This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

All standards and solutions are NIST/ISO/IEC/Guide 34 traceablecaadised within their recommended shelf
life.

Sample ID Batch ID Project ID
AZ06448 641315 WMWGORLF 1210
AZ06449 641315 WMWGORLF_1210
AZ06450 641315 WMWGORLF 1210
AZ06451 641315 WMWGORLF_1210

All of the above samples weemalyzedoy EPA 200.7 and prepared by EPA 1638
All samples were prepared and analyzed within the established hold times.
All'in house quality contrgirocedures were followed, as described below.

General Quality Control Procedures:

X

x

X X X X X X

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

sodium Samples wereeanalyzdfor sodiumonly. All criteria were met on reanalysis.

Following the ICV, anitial calibration blank (ICB) was analyzed and was below the limit of quantitation for all
requested analytes.

All continued calibration verification (CCV) were within the acceptance criteriadaetiuested analytes.

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

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

Alllaboratory control sample criteria were met.

The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes
The spectral interference check associated with EPA 200.7 was anahatl 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 QC summary page typically provides the QC results from the original batch analytical
sequence. If dilutions were subsequently performed to bring sammteentrations within the calibration range,

any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any

gualifications applied to original analyses or dilutiorarealyses are based upon QC data available at thedime
review.

3DJHRI



Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relance 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 ICP batch. All acceptance critel
for accuracy wee met.

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

7. All samples were analyzed at 2.83dilution to compensate for potential matrix effectEhe following sampke
were diluted due to the analyzed sample concentration being greater than the high standard of the calibration

curve:
Sample ID Analyte Dilution Factor
AZ06449 Magnesium& Sodium x10.15
AZ06449 Calcium x101.5
AZ26450 Magnesium& Sodium x10.15
AZ06450 Calcium x101.5

8. The raw data results are shown with dilution factors included.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

DissolvedMetals ICP
Gorgas Landfill
WMWGORLF 1210

1. This report consists of all MWs and corresponding 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 traceableeaadised within their recommended shelf
life.
Sample ID Batch ID Project ID
AZ06448 641207 WMWGORLF_1210
AZ06449 641207 WMWGORLF_1210
AZ06450 641207 WMWGORLF_1210
AZ06451 641207 WMWGORLF_1210
4. All of the above samples wesmalyzedby EPA 200.7 and prepared by EPA ¥688issolved analysis
5. All samples were prepared and analyzed within the established hold times.
6. Allin house quality contrgirocedures were followed, as described below.

General Quality Control Procedures:

Prior to sample analysis, an initial calibration verification (ICV)awakyzed and all criteria were met.
x Following the ICV, an initial calibration blank (ICB) was analyzed and was below the limit of quantitation for all
requested analytes.
All continued calibration verification (CCV) were within the acceptance critertadoequested analytes.
All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes.
Due to no filtered method blank (MB) or laboratory control sample (LCS) submitted with the sample set, an
unfiltered MB and LOSere analyzed with the samén each batch
All laboratory control sample criteria were met.
The method blank associated with each batch passed all acceptance criteria for all requested analytes.
The spectral interference check associated with EPA 20@s7analyzed 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 QC summary page typically provides the QC results from the original batch analytical
sequence. If dilutions were subsequently performed to bring saropheentrations within the calibration range,
any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any
gualifications applied to original analyses or dilutiorarealyses are based upon QC data available at thedime
review.

X X X X X X
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Matrix Specific Quality Control Procedures:

Similarity of matrix and trefore 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 analyzed with each ICP batch. All acceptance criteria for accurac
were met.

X A matrix spike and matrix spike duplicate were analyzed with each ICP batch. All acceptance criteria for precisio
were met.

™~

All samples were analyzed at2@&3dilution to compensate for potential matrix effects.
8. The raw data results are shown with dilution factors included.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

N

o s

TotalMetals ICRIS
Gorgas Landfill
WMWGORLF_1210

This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody
Refer to comments on Chain of Custody for information regarding sample receipt

All standards and solutions are NIST/ISO/IEC/Guide 34 traceablecaadised within their recommended shelf
life.

Sample ID Batch ID Project ID
AZ06448 641800 WMWGORLF 1210
AZ06449 641800 WMWGORLF_1210
AZ06450 641800 WMWGORLF 1210
AZ06451 641800 WMWGORLF_1210

All of the above samples were analyzed by EPA 200.8 and prepared by EPA 1638.
All samples were prepared and analyzed within the established hold times.
All'in house quality contrgirocedures were followed, as described below.

General Quality Control Procedures:

X X X X

All tune and calibration met criteria for all requested analytes.

Prior to sample analys 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 continued calibration verificain (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 control sample were digested angizethwith 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 interference check samples associated &i#tA 200.8 were analyzed and passed for all requested analytes.
All sample internal standard criteria were met.

3DJHRI



Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Matrix Specific Quality Control Procedures:

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

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

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

~

All samples were analyzed a x5.075dilution to compensate for potential matrix effects.
8. The raw data results are shown with dilution factors included.

3DJHRI



Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

N

B

o

DissolvedMetals ICRIS
Gorgas Landfill
WMWGORLF 1210

This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

All standards and solutions are NIST/ISO/IEC/Guide 34 traceablecaadised within their recommended shelf
life.

Sample ID Batch ID Project ID
AZ06448 641785 WMWGORLF 1210
AZ06449 641785 WMWGORLF_1210
AZ06450 641785 WMWGORLF 1210
AZ06451 641785 WMWGORLF_1210

All of the above samples were analyzed by EPA 200.8 and prepared by EPFg t&3®lved analysis
All samples were prepared and analyzed within the established hold times.
All in house quality contrgdrocedures were followed, as described below.

General Quality Control Procedures:

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)avadyzed and was below 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 quaitit for the 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 matrixand 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 analyzed with each ICPMS batch. All acceptance criteria for
accuacy were met.

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

All samples were analyzed a x5.075dilution to compensate for potential matrix effects.
The raw data results are shown with dilution factors included.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

N

B

o

Mercury
Gorgas Landfill
WMWGORLF_1210

This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

All standards and solutions are NIST/ISO/IEC/Guide 34 traceablecaadised within their recommended shelf
life.

Sample ID Batch ID Project ID
AZ06448 642096 WMWGORLF 1210
AZ06449 642096 WMWGORLF_1210
AZ06450 642096 WMWGORLF 1210
AZ06451 642096 WMWGORLF_1210

All of the above samples weemalyzed and prepared by EPA 245.1
All samples were prepared and analyzed within the established hold times.
All in house quality contrgdrocedures were followed, as described below.

General Quality Control Procedures:

X

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following he ICV, amnitial calibration blank (ICB) was analyzed and was below the method detectiofolirtie
requested analyte

All continued calibration verification (CCV) were within the acceptantariarfor the requested analyte

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

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 was belewimit of quantitation for the requested
analyte

All calibration met criteria fothe requested analyte

All response signals were satisfactory.

3DJHRI



Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Matrix Specific Quality Control Procedures:

Smilarity 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 batadtefliance criteria for
accuracy were met.

X A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria fo
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 General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

TDS
Gorgas Landfill
WMWGORLF_1210

1. This report consists of all MWs and corresponding 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 traceableea@dised within their recommended shelf

N

life.
Sample ID Batch ID Project ID
AZ06448 641803 WMWGORLF 1210
AZ06449 641803 WMWGORLF_1210
AZ06450 641803 WMWGORLF 1210
AZ06451 641803 WMWGORLF_1210

B

All of the above samples were analyzed tn8ardMethod 2540C
5. All samples were analyzed withime established hold times
All in house quality contrgdrocedures were followed, as described below.

o

General Quality Control Procedures:

A Method Blankwas analyzed with each batch. All criteria were met.

All final weights of samples, standards, and kaagreed 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 analyzed with each batch. All criteria were met.

Samples were between 2.5mg and 200 residue.

All sampes withresidue <2.5mg had the maximum volume of 150mL filtered. Affected samples are as follows:
o AZ06448

o AZ06%1

X X X X X X
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

N

B

o

Alkalinity
Gorgas Landfill
WMWGORLF_1210

This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

Refer to comments on Chain of Custody for information regarding sample receipt

All standards and solutions are NIST/ISO/IEC/Guide 34 traceablecaadised within their recommended shelf
life.

Sample ID Batch ID Project ID
AZ06449 641439 & 641440 WMWGORLF 1210
AZ06450 641439 & 641440 WMWGORLF 1210

All of the above samples were analyAagdStandard Method 2320B
All samples were analyzed withime established hold times
All in house quality contrgdrocedures were followed, as described below.

General Quality Control Procedures:

X

An initial pH check was analyzed with each baidte acceptance criteri@ere met.
A final pH check was analyzed wathch batch. The acceptance criteria were met.

An alkalinity laboratory control sample was analyzed with each batch. Range criteria of within 10% of true value
was met.

An alkalinity sample duplicate was analyzed with each batch. Precision criteriadasB RPD was met.

3DJH RI



Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Anions
Gorgas Landfill
WMWGORLF_1210

1. This report consists of all MWs and corresponding 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 alST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf

N

life.
Sample ID Batch ID Project ID
AZ06448 643065, 642207, & 643091 WMWGORLF_1210
AZ06449 643065, 642207, & 643091 WMWGORLF_1210
AZ06450 643065, 642207, & 643091 WMWGORLF_1210
AZ06451 643065, 642207, & 643091 WMWGORLF_1210
4. All of the above samples were analyzed and prepare8N¢500 CI E, SM4500 Rafgd SM4500 SO4.E
5. All samples were prepared and analyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

General Quality Contrétrocedures:

x All calibration met criteria for the requested analyte.
Prior to sample analysis, antial calibration verification (ICVand all criteria were met.
Prior to sample analysian initial calibration blank (ICByasanalyzed andvas below the method detection limit
for the requested analyte.
All continued calibration verification (CCV) werighin the acceptance criteria for the requested analyte.
x All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte.
It is noted that the QC summary page typically provides the QC results from the originahbalygtical
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 laboratory. Any

qualifications applied to originanalyses or dilution ranalyses are based upon QC data available at the time of
review.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

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 was analyzed with each batch. Acceptance criteria for accuracy were met.
X A sample duplicate asanalyzed with each batch. Acceptance criteria for precision 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 Facta
AZ06449 Chloride x10
AZ06449 Sulfate x80
AZ06450 Chloride x10
AZ06450 Sulfate x80

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

3DJH RI
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Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID

Turbidity 1D

—

Sample Ever

Cooler Temg
ermometer 1D

All metals and radiological bottles have pH < 2

pH Strip ID

AT —an= b |
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Date/Time

SmarTroll ID
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Sample Ever
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ANALYTICAL REPORT

Eurofins TestAmerica, Pensacola
3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

Laboratory Job ID: 400-167635-1
Laboratory Sample Delivery Group: Gorgas Landfill 1210
Client Project/Site: CCR Plant Gorgas

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Laura Midkiff

Authorized for release by:
5/1/2019 2:45:42 PM

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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Client: Alabama Power General Test Laboratory Laboratory Job ID: 400-167635-1

Project/Site: CCR Plant Gorgas

SDG: Gorgas Landfill 1210
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Field Case Narrative

Alabama Power General Test Laboratory
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6032 or 6171

FAX (205) 257-1654

Plant Gorgas Landfill

2019 Compliance Event 1

$00 VDPSOHV ZHUH FROOHFWHG XVLQJ PHWKRGV GHILQH-GlolGrauodvad Ban@ikgZ HU TV
Procedure and the associated site-specific Sampling and Analysis Plan (SAP).

There was heavy construction traffic and brush burning within approximately 100 yards of pumping and sampling MW-8.

Field quality control procedures were performed as follows:

x Blanks and Sample Duplicates were collected as described in the SAP.
x Calibration verifications for all required field parameters were performed daily, before and after sample collection.



7KH IROORZLQJ GDWD KDV EHHQ UHYLHZHG DQG DSSURYHG E\
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Alabama Power General Test Laboratory Case Narrative

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

(205) 664-6247 or 6171

FAX (205) 664-6108

MetalsICP
Gorgas Landfill
WMWGORLF_1224

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards andolutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf
life.

Sample ID Batch ID Project ID
AZ11847 646445 WMWGORLF 122¢
AZ11848 646445 WMWGORLF_122¢
AZ11849 646445 WMWGORLF 122
AZ11850 646445 WMWGORLF_122¢
AZ11851 646445 WMWGORLF_122¢
AZ11852 646445 WMWGORLF 122
AZ11853 646445 WMWGORLF_122¢
AZ11854 646445 WMWGORLF 122
AZ11855 646445 WMWGORLF 122¢
AZ11856 646445 WMWGORLF_122¢
AZ11857 646446 WMWGORLF_122¢
AZ11858 646446 WMWGORLF_122¢
AZ11859 646446 WMWGORLF_122¢
AZ11860 646446 WMWGORLF_122¢
AZ11861 646446 WMWGORLF_122¢
AZ11862 646446 WMWGORLF_122¢
AZ11863 646446 WMWGORLF_122¢
AZ11864 646446 WMWGORLF_122¢
AZ11865 646446 WMWGORLF_122¢
AZ11866 646446 WMWGORLF_122¢
AZ11867 646447 WMWGORLF_122¢
AZ11868 646447 WMWGORLF_122¢
AZ11869 646447 WMWGORLF_122¢
AZ11870 646447 WMWGORLF_122¢

4. All of the above samplesere 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.

Revision 2
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Alabama Power General Test Laboratory Case Narrative

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

(205) 664-6247 or 6171

FAX (205) 664-6108

General Quality Control Procedures:

X

x

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, anitial calibration blank (ICB) was analyzed and was below 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 blanK€CB) were below the limit of quantitation for the requested 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 methodblank associated with each digestion batch passed all acceptance criteria for all requested analytes.
The spectral interference check associated with EPA 200.7 was anahatl acceptance criteria were met

All sample internal standard criteria weresin

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

It is noted that the QC summary page typically provides the QC results from the original batch analytical
sequence. If dilutions wersubsequently performed to bring sample concentrations within the calibration range,
any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any
gualifications applied to original analyses or dilutiorarealyses aredmsed upon QC data available at the time of
review.

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

X

A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance criter
for accuracy were meexcept for the following
0 AZ11856 and AZ11866 Calcium MS/MSD spike levdessmthan 30% of the sample nominal
concentration.
A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance criter

for precision were met.

Revision 2
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Alabama Power General Test Laboratory Case Narrative

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

(205) 664-6247 or 6171

FAX (205) 664-6108

7. The following samples were diluted due to the analyzed sample concentiaioggreater thanhigh standard of
the calibration curve:

Sample ID Analyte Dilution Factor
AZ11847 Calcium x20.3
AZ11848 Calcium x20.3
AZ11849 Calcium x20.3
AZ11850 Calcium x20.3
AZ11851 Calcium x20.3
AZ11852 Calcium x20.3
AZ11853 Calcium x20.3
AZ11854 Calcium x20.3
AZ11856 Calcium x20.3
AZ11857 Calcium x20.3
AZ11858 Calcium x20.3
AZ11859 Calcium x20.3
AZ11860 Calcium x20.3
AZ11861 Calcium x20.3
AZ11862 Calcium x20.3
AZ11864 Calcium x20.3
AZ11865 Calcium x20.3
AZ11866 Calcium x20.3
AZ11867 Calcium x20.3
AZ11868 Calcium x20.3
AZ11869 Calcium x20.3

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

Revision 2
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Alabama Power General Test Laboratory Case Narrative

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

(205) 664-6247 or 6171

FAX (205) 664-6108

Metals ICRMS
Gorgas Landfill
WMWGORLF_1224

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample receipt
3. Allstandards and solutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shel
life.

Sample ID Batch ID Project ID
AZ11847 647639 WMWGORLF 122¢
AZ11848 647639 WMWGORLF_122¢
AZ11849 647639 WMWGORLF 122
AZ11850 647639 WMWGORLF_122¢
AZ11851 647639 WMWGORLF_122¢
AZ11852 647639 WMWGORLF 122
AZ11853 647639 WMWGORLF_122¢
AZ11854 647639 WMWGORLF 122
AZ11855 647639 WMWGORLF 122¢
AZ11856 647639 WMWGORLF_122¢
AZ11857 647640 WMWGORLF_122¢
AZ11858 647640 WMWGORLF_122¢
AZ11859 647640 WMWGORLF_122¢
AZ11860 647640 WMWGORLF_122¢
AZ11861 647640 WMWGORLF_122¢
AZ11862 647640 WMWGORLF_122¢
AZ11863 647640 WMWGORLF_122¢
AZ11864 647640 WMWGORLF_122¢
AZ11865 647640 WMWGORLF_122¢
AZ11866 647640 WMWGORLF_122¢
AZ11867 647641 WMWGORLF_122¢
AZ11868 647641 WMWGORLF_122¢
AZ11869 647641 WMWGORLF_122¢
AZ11870 647641 WMWGORLF_122¢

4. All of the above samplesere analyzed by EPA 2@and prepared by EPA 1638
5. All samples wergrepared andanalyzed within the established hdiidhes.
6. Allin house quality control procedures were followed, as described below.

Revision 2
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6247 or 6171

FAX (205) 664-6108

General Quality Control Proceuks:

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 analyzed and waghelawit 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 for the requeantdytes.

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 passed alltancegriteria 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 d 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 ICPMS batch. Aleecept
criteria for accuracy were met.
X A matrix spike and matrix spike duplicate were digested and analyzed with each ICPMS batch. All acceptance
criteria for precision were met.
7. All samples were analyzed ak%& 075 dilution to compensate for potentiaiatrix effects.
8. The raw data results are shown with dilution factors included.
Revision 2
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Alabama Power General Test Laboratory Case Narrative

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

(205) 664-6247 or 6171

FAX (205) 664-6108

Mercury
Gorgas Landfill
WMWGORLF_1224

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards andolutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf
life.

Sample ID Batch ID Project ID
AZ11847 646540 WMWGORLF 122¢
AZ11848 646540 WMWGORLF_122¢
AZ11849 646540 WMWGORLF 122
AZ11850 646540 WMWGORLF_122¢
AZ11851 646540 WMWGORLF_122¢
AZ11852 646540 WMWGORLF 122
AZ11853 646540 WMWGORLF_122¢
AZ11854 646540 WMWGORLF 122
AZ11855 646540 WMWGORLF 122¢
AZ11856 646540 WMWGORLF_122¢
AZ11857 646541 WMWGORLF_122¢
AZ11858 646541 WMWGORLF_122¢
AZ11859 646541 WMWGORLF_122¢
AZ11860 646541 WMWGORLF _122¢
AZ11861 646541 WMWGORLF_122¢
AZ11862 646541 WMWGORLF_122¢
AZ11863 646541 WMWGORLF _122¢
AZ11864 646541 WMWGORLF_122¢
AZ11865 646541 WMWGORLF _122¢
AZ11866 646541 WMWGORLF_122¢
AZ11867 646542 WMWGORLF_122¢
AZ11868 646542 WMWGORLF_122¢
AZ11869 646542 WMWGORLF_122¢
AZ11870 646542 WMWGORLF_122¢

4. All of the above samplesere analyzed and prepared by EPA 245.1
5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as described below.

Revision 2
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Alabama Power General Test Laboratory Case Narrative

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

(205) 664-6247 or 6171

FAX (205) 664-6108

General Quality Control Procedures:

X

Prior to sample analysis, an initial calibration verification (ICV) was analyzed and all criteria were met.
Following he ICV, ainitial calibration blank (ICB) wasalyzed and was below the method detection lifoit the
requested analyte

All continued calibration verification (CCV) were within the acceptantarierfor the requested analyte

All continued calibration blanks (CCB) were below the limuaintitation for the requested analyte.

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 eachatition batch was belowhe limit of quantitation for the requested
analyte

All calibration met criteria fothe requested analyte

All response signals were satisfactory.

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relemae 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 batch. All acceptance criteria fo
accuracy were met
A matrix spike and matrix spike duplicate were digested and analyzed with each batch. All acceptance criteria fo
precision were met.

All samples were analyzedthout adilution.
The raw data results are shown with dilution factors included.

Revision 2
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Alabama Power General Test Laboratory Case Narrative

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

(205) 664-6247 or 6171

FAX (205) 664-6108

TDS
Gorgas Landfill
WMWGORLF_1224

1. This report consists of all MWs and corresponding Lab IDs listed on the Chain of Custody

2. Refer to comments on Chain of Custody for information regarding sample receipt
3. All standards andolutions are NIST/ISO/IEC/Guide 34 traceable and were used within their recommended shelf
life.

Sample ID Batch ID Project ID
AZ11847 647322 WMWGORLF 122¢
AZ11848 647322 WMWGORLF_122¢
AZ11849 647322 WMWGORLF 122
AZ11850 647322 WMWGORLF_122¢
AZ11851 647322 WMWGORLF_122¢
AZ11852 647322 WMWGORLF 122
AZ11853 647322 WMWGORLF_122¢
AZ11854 647322 WMWGORLF 122
AZ11855 647323 WMWGORLF 122¢
AZ11856 647323 WMWGORLF_122¢
AZ11857 647323 WMWGORLF_122¢
AZ11858 647323 WMWGORLF_122¢
AZ11859 647323 WMWGORLF_122¢
AZ11860 647323 WMWGORLF_122¢
AZ11861 647323 WMWGORLF_122¢
AZ11862 647323 WMWGORLF_122¢
AZ11863 647323 WMWGORLF_122¢
AZ11864 647323 WMWGORLF_122¢
AZ11865 647446 WMWGORLF_122¢
AZ11866 647446 WMWGORLF_122¢
AZ11867 647446 WMWGORLF_122¢
AZ11868 647446 WMWGORLF_122¢
AZ11869 647446 WMWGORLF_122¢
AZ11870 647446 WMWGORLF_122¢

4. All of the above samplesere analyzed byt&dardMethod 2540C
5. All samples weranalyzed within the established hold times.
6. Allin house qualitgontrol procedures were followed, as described below.

Revision 2
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6247 or 6171

FAX (205) 664-6108

General Quality Control Procedures:

x AMethod Blankwas analyzed with each batch. All criteria were met.

x All final weights of samples, standards, and kfaagreed within 0.5mg of the previous weight

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

x A laboratory control sample was analyzed with each batch. All criteria were met.

X Samples were between 2.5mg and 286 residue.

x All sampes withresidue <2.5mg had the maximum volume of 150mL filtered. Affected samples are as follows:
o AZ11855
o AZ11863
o AZ11870

Revision 2
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Case Narrative

Alabama Power General Test Laboratory

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

(205) 664-6247 or 6171

FAX (205) 664-6108

Anions
Gorgas Landfill
WMWGORLF_1224

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

N

life.

4. All of the above samplesere analyzedand preparedy SM4500 CI E, SM4500 F C, and SM4500 SO4 E

Sample ID
AZ11847

Batch ID
647179, 647182, & 647111

Project ID
WMWGORLF_122¢

AZ11848 647179, 647182, & 647111 WMWGORLF_122¢
AZ11849 647179, 647182, &47111 WMWGORLF_122+
AZ11850 647179, 647182, & 647111 WMWGORLF_122¢
AZ11851 647179, 647182, & 647111 WMWGORLF_122¢
AZ11852 647179, 647182, & 647111 WMWGORLF_122+
AZ11853 647179, 647182, & 647111 WMWGORLF_122¢
AZ11854 647179, 647182, & 647111 WMWGORLF_122+
AZ11855 647179, 647182, & 647111 WMWGORLF_122+
AZ11856 647179, 647182, & 64711z WMWGORLF_122¢
AZ11857 647180, 647183, & 64711z WMWGORLF_122+
AZ11858 647180, 647183, & 64711z WMWGORLF_122¢
AZ11859 647180, 647183, & 64711z WMWGORLF_122¢
AZ11860 647180, 647183, & 64711z WMWGORLF_122+
AZ11861 647180, 647183, & 64711z WMWGORLF_122¢
AZ11862 647180, 647183, & 64711z WMWGORLF_122+
AZ11863 647180, 647183, & 64711z WMWGORLF_122+
AZ11864 647180, 647183, & 64711: WMWGORLF_122¢
AZ11865 647180,647183, & 647113 WMWGORLF_122+
AZ11866 647180, 647183, & 64711: WMWGORLF_122¢
AZ11867 647181, 647184, & 64711: WMWGORLF_122¢
AZ11868 647181, 647184, & 64711 WMWGORLF_122+
AZ11869 647181, 647184, & 64711: WMWGORLF_122¢
AZ11870 647181, 647184, & 64711 WMWGORLF_122¢

5. All samples wergrepared andanalyzed within the established hold times.
6. Allin house quality control procedures were followed, as descriizdolw.
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Alabama Power General Test Laboratory Case Narrative
744 County Road 87, GSC#8

Calera, AL 35040

(205) 664-6247 or 6171

FAX (205) 664-6108

General Quality Control Procedures:

X

All calibration met criteria for the requested analyte.

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

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

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

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

It is noted that the QC summary page typically provides the QC results from the original batch analytical
sequence. If dilutions were subsequently performedtmg sample concentrations within the calibration range,
any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any

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

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 waanalyzed with each batch. Acceptance criteria for accuracy wereaxetpt for the following:

0 AZ11866 Matripike Recovery for Chloride was outside of the specification limit.

x A sample duplicate was analyzed with each batch. Acceptance critepeeftision were met.
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Alabama Power General Test Laboratory Case Narrative

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

(205) 664-6247 or 6171

FAX (205) 664-6108

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

Sample ID Analyte Dilution Factor
AZ11847 Sulfate x50
AZ11848 Sulfate x50
AZ11849 Sulfate x50
AZ11850 Sulfate x80
AZ11851 Sulfate x80
AZ11852 Sulfate x80
AZ11853 Sulfate x80
AZ11854 Sulfate x50
AZ118% Sulfate x50
AZ11856 Chloride x4
AZ11857 Sulfate x50
AZ11857 Chloride x10
AZ11858 Sulfate x80
AZ11859 Sulfate x80
AZ11860 Sulfate x80
AZ11861 Sulfate x50
AZ11862 Sulfate x100
AZ1184 Sulfate x100
AZ1186 Sulfate x100
AZ1186 Sulfate x80
AZ11866 Chloride x10
AZ11867 Sulfate x80
AZ11867 Chloride x10
AZ11868 Sulfate x50
AZ11869 Sulfate x100

8. The raw data results are shown with dilutitactors included.
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ANALYTICAL REPORT

Eurofins TestAmerica, Pensacola
3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

Laboratory Job ID: 400-170472-1

Laboratory Sample Delivery Group: Gorgas Landfill 1224
Client Project/Site: CCR Plant Gorgas

Revision: 1

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Laura Midkiff

Authorized for release by:
8/25/2019 1:37:00 PM

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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Alabama Power Case Narrative

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

Metals ICP
Gorgas Landfill
WMWGORLF_1246

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

N

life.

Sample ID Batch ID Project ID
AZ23051 658520 WMWGORLF 1246
AZ23052 658520 WMWGORLF_1246
AZ23053 658520 WMWGORLF 1246
AZ23054 658520 WMWGORLF_1246
AZ23084 658520 WMWGORLF 1246
AZ23085 658520 WMWGORLF_1246
AZ23086 658520 WMWGORLF 1246
AZ23087 658520 WMWGORLF_1246
AZ23088 658520 WMWGORLF 1246
AZ23089 658520 WMWGORLF_1246
AZ23090 658521 WMWGORLF 1246
AZ23091 658521 WMWGORLF_1246
AZ23092 658521 WMWGORLF 1246
AZ23093 658521 WMWGORLF_1246
AZ23209 658521 WMWGORLF 1246
AZ23210 658521 WMWGORLF_1246
AZ23211 658521 WMWGORLF 1246
AZ23212 658521 WMWGORLF_1246
AZ23213 658521 WMWGORLF 1246
AZ23214 658521 WMWGORLF_1246
AZ23215 658522 WMWGORLF 1246
AZ23216 658522 WMWGORLF_1246
AZ23217 658522 WMWGORLF 1246
AZ23218 658522 WMWGORLF_1246
AZ23219 658522 WMWGORLF 1246
AZ23220 658522 WMWGORLF_1246

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

Revisiord

3DJH R



Alabama Power Case Narrative
General Test Laboratory

744 County Road 87, GSC #8

Calera, AL 35040

General Quality Control Procedures:

X X X X X X

Prior to sample analysis, an initclibration 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 continued calibration verification (CCV) warighin 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 control sample were digested and analyzed withrthes 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 interference check associated with EPA 200.anekgzed 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 QC summary page typically provides the QC resutisiie 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 laboratory. Any
gualifications applied to original analyses or dilutionrapalyses 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 results should not be autdinaifeared for any
sample other than the sample selected for QC.

X

X

A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batch. All acceptance criter
for accuracy were met, except for the following:
0 AZ23089 and AZ23214 MS/MSpike levalfor calcium vereless than 30% of the sample nominal
concentratiors.
0 AZ23089 MS/MSkecoveriedor lithium did not meet acceptance criteria. Serial dilution and post
digestion spike were performed and did not pass. A matrix effect from the sample is suspected.
A matrix spike and matrix spike duplicate were digested and analyzed with each ICP batchptilhaecaiteria

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
AZ23051 Calcium 20.3
AZ23052 Calcium 20.3
AZ23053 Calcium 20.3
AZ23054 Calcium 20.3
AZ23084 Calcium 20.3
AZ23085 Calcium 20.3
AZ23086 Calcium 20.3
AZ23087 Calcium 20.3
AZ23088 Calcium 20.3
AZ23089 Calcium 20.3
AZ23091 Calcium 20.3
AZ23092 Calcium 20.3
AZ23093 Calcium 20.3
AZ23209 Calcium 20.3
AZ23210 Calcium 20.3
AZ23211 Calcium 20.3
AZ23213 Calcium 20.3
AZ23214 Calcium 20.3
AZ23215 Calcium 20.3
AZ23216 Calcium 20.3
AZ23217 Calcium 20.3
AZ23219 Calcium 20.3

8. The raw data results are shown widution factors included.
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Alabama Power Case Narrative

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

Metals ICRIS
Gorgas Landfill
WMWGORLF_1246

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

N

life.

Sample ID Batch ID Project ID
AZ23051 659358 WMWGORLF 1246
AZ23052 659358 WMWGORLF_1246
AZ23053 659358 WMWGORLF 1246
AZ23054 659358 WMWGORLF_1246
AZ23084 659358 WMWGORLF 1246
AZ23085 659358 WMWGORLF_1246
AZ23086 659358 WMWGORLF 1246
AZ23087 659358 WMWGORLF_1246
AZ23088 659358 WMWGORLF 1246
AZ23089 659358 WMWGORLF_1246
AZ23090 659359 WMWGORLF 1246
AZ23091 659399 WMWGORLF_1246
AZ23092 659359 WMWGORLF 1246
AZ23093 659399 WMWGORLF_1246
AZ23209 659359 WMWGORLF 1246
AZ23210 659359 WMWGORLF_1246
AZ23211 659359 WMWGORLF 1246
AZ23212 659359 WMWGORLF_1246
AZ23213 659359 WMWGORLF 1246
AZ23214 659359 WMWGORLF_1246
AZ23215 659360 WMWGORLF 1246
AZ23216 659360 WMWGORLF_1246
AZ23217 659360 WMWGORLF 1246
AZ23218 659360 WMWGORLF_1246
AZ23219 659360 WMWGORLF 1246
AZ23220 659360 WMWGORLF_1246

4. All of the above samplesere analyzed by EPA 2@andprepared by EPA 1638
5. All samples wergrepared and 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:

All tune and calibration met criteria for all requested analytes.
X Prior to sample analysis, an initial calibration verification (ICV) was analyzed arte i@l were met.
Following the ICV, an initial calibration blank (ICB) was analyzed and was below the limit of quantitation for all
requested analytes.
x All continued calibration verification (CCV) were within the acceptance criteria foethested analytes.
All continued calibration blanks (CCB) were below the limit of quantitation for the requested analytes.

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

x All laboratory control sample criteria were met.

X The method blank associated with each digestion batch passed all acceptance criteria for all requested analytes

X The interference check samples associated with EPA 200.8 were analyzed and passed for all renalystsd

X 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 autdipatfeared for any
sample other than the sample selected for QC.

X A matrix spike and matrix spike duplicate were digested and analyzed with eddBb&Rh. All acceptance
criteria for accuracy were met, except for the following:
0 AZ2308MS/MD spike levelor cobalt wasless than 30% of the sample nominal concentration
X A matrix spike and matrix spike duplicate were digested and analyzed with eadBb&th. All accptance
criteria for precision were met.

7. All samples were anatgd withou a dilution factor.

8. The raw data results are shown widution factors included.
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Alabama Power Case Narrative

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

Mercury
Gorgas Landfill
WMWGORLF_1246

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

N

life.

Sample ID Batch ID Project ID
AZ23051 658400 WMWGORLF 1246
AZ23052 658400 WMWGORLF_1246
AZ23053 658400 WMWGORLF 1246
AZ23054 658400 WMWGORLF_1246
AZ23084 658400 WMWGORLF 1246
AZ23085 658400 WMWGORLF_1246
AZ23086 658400 WMWGORLF 1246
AZ23087 658400 WMWGORLF_1246
AZ23088 658400 WMWGORLF 1246
AZ23089 658400 WMWGORLF_1246
AZ23090 658401 WMWGORLF 1246
AZ23091 658401 WMWGORLF_1246
AZ23092 658401 WMWGORLF 1246
AZ23093 658401 WMWGORLF_1246
AZ23209 658401 WMWGORLF 1246
AZ23210 658401 WMWGORLF_1246
AZ23211 658401 WMWGORLF 1246
AZ23212 658401 WMWGORLF_1246
AZ23213 658401 WMWGORLF 1246
AZ23214 658401 WMWGORLF_1246
AZ23215 658402 WMWGORLF 1246
AZ23216 658402 WMWGORLF_1246
AZ23217 658402 WMWGORLF 1246
AZ23218 658402 WMWGORLF_1246
AZ23219 658402 WMWGORLF 1246
AZ23220 658402 WMWGORLF_1246

4. All of the above samplesere analyzed and prepared by EPA 245.1
5. All samples wergrepared and 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:

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

x Following he ICV, atnitial calibration blank (ICB) was analyzed and was below the method detectiofolirtie
requested analyte
All continued calibrabn verification (CCV) were within the acceptancéeda for the requested analyte

x All continued calibration blanks (CCB) were below the limit of quantitation for the requested analyte.
A preparation method blank and laboratory control sample were dagkand analyzed with the samples in each
digestion batch.

x All laboratory control sample criteria were met.
The method blank associated with each digestion batch was bélewrnit of quantitation for the requested
analyte

x All calibration met criteria fothe requested analyte
All response signals were satisfactory.

Matrix Specific Quality Control Procedures:

Similarity of matrix and therefore relevance of matrix specific QC results should not be autdipatieared for any
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 analyzed with each batch. All acceptaradarrit
precision were met.

7. All samples were anaigd withou a dilution factor.

8. The raw data results are shown widution factors included.
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Alabama Power Case Narrative

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

TDS
Gorgas Landfill
WMWGORLF_1246

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

N

life.

Sample ID Batch ID Project ID
AZ23051 658351 WMWGORLF 1246
AZ23052 658351 WMWGORLF_1246
AZ23053 658351 WMWGORLF 1246
AZ23054 658351 WMWGORLF_1246
AZ23084 658351 WMWGORLF 1246
AZ23085 658351 WMWGORLF_1246
AZ23086 658351 WMWGORLF 1246
AZ23087 658351 WMWGORLF_1246
AZ23088 658351 WMWGORLF 1246
AZ23089 658351 WMWGORLF_1246
AZ23090 658437 WMWGORLF 1246
AZ23091 658437 WMWGORLF_1246
AZ23092 658437 WMWGORLF 1246
AZ23093 658437 WMWGORLF_1246
AZ23209 658437 WMWGORLF 1246
AZ23210 658437 WMWGORLF_1246
AZ23211 658438 WMWGORLF 1246
AZ23212 658438 WMWGORLF_1246
AZ23213 658438 WMWGORLF 1246
AZ23214 658438 WMWGORLF_1246
AZ23215 658438 WMWGORLF 1246
AZ23216 658438 WMWGORLF_1246
AZ23217 658438 WMWGORLF 1246
AZ23218 658438 WMWGORLF_1246
AZ23219 658438 WMWGORLF 1246
AZ23220 658438 WMWGORLF_1246

4. All of the above samplesere analyzedby SandardMethod 2540C
5. All samples weranalyzed within the established hold times
6. Allin house quality control procedures were followed, as described below.

Revisiord

3DJH R



Alabama Power Case Narrative

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

General Quality Control Procedures:

x AMethod Blankwas analyed with each batch. All criteria were met.
x All final weights of samples, standards, and blanks agreed within 0.5mg of the previous weight
X A sample duplicate was analyzed with each batch. RPD/2 was less than 5%.
x A laboratory control sample was analyzediwétach batch. All criteria were met.
X Samples were between 2.5mg and 286 residue.
x All samples withiesidue <2.5mg had the maximum volume of 150mL filtered. Affected samples are as follows:
o AZ23090
o AZ23212
o AZ23218
o AZ23220
Revisiord
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Case Narrative

Alabama Power

General Test Laboratory
744 County Road 87, GSC #8

Calera, AL 35040

Aniors

Gorgas Landfill

WMWGORLF_1246

1. This report consists of all MWs and corresponding Lalidfed on the Chain of Custody

N

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.

Sample ID Batch ID ProjectID

AZ23051 658780, 658783, & 658655 WMWGORLF 1246
AZ23052 658780, 658783, & 658655 WMWGORLF_1246
AZ23053 658780, 658783, & 658655 WMWGORLF 1246
AZ23054 658780, 658783, & 658655 WMWGORLF_1246
AZ23084 658780, 658783, & 658655 WMWGORLF 1246
AZ23085 658780, 658783, & 658655 WMWGORLF_1246
AZ23086 658780, 658783, & 658655 WMWGORLF 1246
AZ23087 658780, 658783, & 658655 WMWGORLF_1246
AZ23088 658780, 658783, & 658655 WMWGORLF 1246
AZ23089 658780, 658783, & 658655 WMWGORLF_1246
AZ23090 658781, 65878, & 6586% WMWGORLF 1246
AZ23091 658781, 658781, & 6586% WMWGORLF_1246
AZ23092 658781, 65878, & 6586% WMWGORLF 1246
AZ23093 658781, 658781, & 6586% WMWGORLF_1246
AZ23209 658781, 65878}, & 6586% WMWGORLF 1246
AZ23210 658781, 658781, & 6586% WMWGORLF_1246
AZ23211 658781, 65878, & 6586% WMWGORLF 1246
AZ23212 658781, 658781, & 6586% WMWGORLF_1246
AZ23213 658781, 65878}, & 6586% WMWGORLF 1246
AZ23214 658781, 658781, & 6586% WMWGORLF_1246
AZ23215 658782, 6587%, & 6586% WMWGORLF 1246
AZ23216 658782, 6587&%, & 6586Y WMWGORLF_1246
AZ23217 658782, 6587%, & 6586% WMWGORLF 1246
AZ23218 658782, 6587&%, & 6586% WMWGORLF_1246
AZ23219 658782, 6587%, & 6586% WMWGORLF 1246
AZ23220 658782, 6587&%, & 6586% WMWGORLF_1246

4. All of the above samplesere analyzed and preparday SM4500 CI E, SM450@GFand SM4500 SO4.E

5. All samples wergrepared and 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:

All calibration met criteria for the requested analyte.

X Prior to sample analysis, an initial calibration verification (I&\ all criteia were met.

Prior to sample analysian initial calibration blank (ICByasanalyzed andvas below the method detection limit
for the requested analyte.

x All continued calibration verification (CCV) were within the acceptance criteria for the requesbde.

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

X Itis noted that the QC summary page typically provides the QC results from the original batch analytical
sequence. If dilutions were subsequinperformed to bring sample concentrations within the calibration range,
any additional QC data from the dilution analyses may need to be obtained from the laboratory. Any
gualifications applied to original analyses or dilutiorarelyses are based up@C data available at the time of
review.

Matrix Specific Quality Control Procedures:

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

X Amatrix spike was analyzed with each batch. Acceptance criteria for accuracy were met.
X A sample duplicate asanalyzed with each batch. Acceptance criteria for precision were met.

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

Sample ID Analyte Dilution Factor
AZ23051 Sulfate 40
AZ23052 Sulfate 40
AZ23053 Sulfate 40
AZ23054 Sulfate 100
AZ23084 Sulfate 80
AZ23085 Sulfate 80
AZ23086 Sulfate 80
AZ23087 Sulfate 40
AZ23088 Sulfate 40
AZ23089 Sulfate 100
AZ23091 Sulfate 80
AZ23092 Sulfate 80
AZ23093 Sulfate 40
AZ23209 Sulfate 40

Revisior
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Alabama Power

General Test Laboratory
744 County Road 87, GSC #8

Calera, AL 35040

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

Revisiord

AZ23210
AZ23211
AZ23213
AZ23214
AZ23215
AZ23216
AZ23217
AZ23219

Case Narrative

Sulfate& loride
Sulfate
Sulfate& Chloride
Sulfate& Chloride
Sulfate
Sulfate
Sulfate
Sulfate& Chloride

3DJH R

80&3
80
40& 8
40& 8
80
80
80
80&8



$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

5HSRUWHG
9HUVLRQ

3DJH R &2$B&&5


Rob
Line

Rob
Line

Rob
Line

Rob
Line


$ODEDPD 3RZHU

*HQHUDO 7HVW /DERUDWRU\
&RXQW\ 5RDG *6&

&DOHUD &/

3DJH R


Rob
Line

Rob
Line

Rob
Line

Rob
Line


Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID All metals and radiological bottles have pH < 2
Turbidity 1D Cooler Temg
Sample Event ermometer ID
pH Strip ID
3D JH Rl

AT — = am b |




Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID All metals and radiological bottles have pH < 2
Turbidity 1D Cooler Temg
Sample Event ermometer ID
pH Strip ID
3D JH Rl

AT — = am b |




Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID All metals and radiological bottles have pH < 2
Turbidity 1D Cooler Temg
Sample Event ermometer ID
pH Strip ID
3D JH Rl

AT — = am b |




Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID All metals and radiological bottles have pH < 2
Turbidity 1D Cooler Temg
Sample Event ermometer ID
pH Strip ID
3D JH Rl

AT — = am b |




Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID All metals and radiological bottles have pH < 2
Turbidity 1D Cooler Temg
Sample Event ermometer ID
pH Strip ID
3D JH Rl

AT — = am b |




Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID All metals and radiological bottles have pH < 2
Turbidity 1D Cooler Temg
Sample Event ermometer ID
pH Strip ID
3D JH Rl

AT — = am b |




Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID All metals and radiological bottles have pH < 2
Turbidity 1D Cooler Temg
Sample Event ermometer ID
pH Strip ID
3D JH R

oo




Chain of Custody|__|Field Complete Outside Lab
Groundwater Lab Complete
APC General Testing Laboratory Lab ET.
Requested Complete Date Results To
Site Representatiye Requested By
Collector Location
Bottles| ! 3 7
2 4 8
Comments

Relinquished By

Received By

Date/Time

SmarTroll ID All metals and radiological bottles have pH < 2
Turbidity 1D Cooler Temg
Sample Event ermometer ID
pH Strip ID
3D JH R

oo




ANALYTICAL REPORT

Eurofins TestAmerica, Pensacola
3355 McLemore Drive
Pensacola, FL 32514

Tel: (850)474-1001

Laboratory Job ID: 400-178037-1
Laboratory Sample Delivery Group: Gorgas Landfill 1246
Client Project/Site: CCR Plant Gorgas

For:

Alabama Power General Test Laboratory
744 County Rd 87

GSC #8

Calera, Alabama 35040

Attn: Laura Midkiff

Authorized for release by:
11/20/2019 5:19:13 PM

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.

[
Slololxlo]o]slao]lv]-

=P
H



Client: Alabama Power General Test Laboratory Laboratory Job ID: 400-178037-1
Project/Site: CCR Plant Gorgas SDG: Gorgas Landfill 1246
Table of Contents

CoVver Page . ..o 1
Table of Contents . . ... ... . 2
Case Narrative . . . ... 3
Method Summary . ... . . S
Sample Summary . ... 6
ClientSample Results . . . ... .. . . i 7
DefINItIONS . . . .o e 33
ChroniCle . ... 34
QC ASSOCIAtiON . . . .o 41
QC Sample Results . . . ... .. . 43
Chainof Custody . . ... .. e 47
Receipt Checklists . . . ... ... . . 51
Certification Summary . . ... 53

Eurofins TestAmerica, Pensacola
Page 2 of 54 11/20/2019

BENEBENEND

= e
H



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 3 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 4 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 5 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 6 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 7 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 8 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 9 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 10 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 11 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 12 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 13 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 14 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 15 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 16 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 17 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 18 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 19 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 20 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 21 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 22 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 23 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 24 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 25 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 26 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 27 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 28 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 29 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 30 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 31 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 32 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 33 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 34 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 35 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 36 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 37 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 38 of 54



(@] N M
Rl ) Kl i Il 50 ) Il 50 1 )

11/20/2019

Page 39 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 40 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 41 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 42 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 43 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 44 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 45 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 46 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 47 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 48 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 49 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 50 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 51 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 52 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 53 of 54



o Nj M
—lajols|olol~]o]o SER S| S

11/20/2019

Page 54 of 54



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH
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0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &ERQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[LCGOOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

W

178
X6

W

178
X6

W

178
X6

W

178
X6

W

178
X6

W

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

W

178
X6

W

178
X6

W

178
X6

W

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &ERQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

I'w

178
X6

W

178
X6

I'w

178
X6

W

178
X6

W

178
X6

W

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

I'w

178
X6

W

178
X6

I'w

178
X6

W

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGOOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWIKOWRU '"HWDLOQ
0: 2[LGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

I'w

178
X6

W

178
X6

W

178
X6

W

178
X6

W

178
X6

W

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWIKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

I'w

178
X6

W

178
X6

W

178
X6

W

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

W

178
X6

W

178
X6

W

178
X6

W

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[LGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[LGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[LGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
0:

7TXUELGLW\

X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: 5 &ERQGXFWLYLW\
0: 5 '2 PJ /
0: 5 "HSWKK :DWHU "HWD|LO
0: 5 2[ILGDWGREWLRQ 3RWHQWLRQ
0: 5 S+ S+
0: 5 THPSHUDWXUH
0: 5 7XUELGLW\
0: 5 &RQGXFWLYLW\
0: 5 ‘2 PJ /
0: 5 "HSWK :DWHU "HWD|LO
0: 5 2ILGDWGROWLRQ 3IRWHQWLRQ
0: 5 S+ S+
0: 5 THPSHUDWXUH
0: 5 7XUELGLW\
0: 5 &RQGXFWLYLW\
0: 5 '2 PJ /
0: 5 "HSWKK :DWHU "HWD|LO
0: 5 2[ILGDWGREWLRQ 3RWHQWLRQ
0: 5 S+ S+
0: 5 THPSHUDWXUH
0: 5 7XUELGLW\
0: 5 &RQGXFWLYLW\
0: 5 ‘2 PJ /
0: 5 "HSWK :DWHU "HWD|LO
0: 5 2ILGDWGRBWLRQ 3RWHQWLRQ
0: 5 S+ S+
0: 5 THPSHUDWXUH
0: 5 7TXUELGLW\
0: 5 &RQGXFWLYLW\
0: 5 '2 PJ /
0: 5 "HSWMWK :DWHU "HWD|LO
0: 5 2[ILGDWGREWLRQ 3RWHQWLRQ
0: 5 S+ S+
O: 5
0: 5

7XUELGLW\

X6

178
X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWDI|L O
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|L O
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0:
0:

7XUELGLW\

X6

178
X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

S+

S+

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[LGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWDI|LO
0: 2[LEBOWIHGXFWLRQ] 3SARWHQWLR(
0:
0:
O:

7TXUELGLW\

X6

178
X6

178
X6

178
X6



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[LGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: '"HSWKOWRU '"HWDLOQ
0: 2[LGOOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0:
0:

7XUELGLW\

X6

W

178
X6

W

178
X6

W

178
X6

W

178
X6

W

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

(1], 5($',1* 7,0( '"(6&5,37,21 9s$/8(] 81,7
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSWR :DWHU 'HWD|LO
0: 2[LGOBWGREWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW)\
0: "2 PJ /
0: "HSW/K :DWHU 'HWD|LO
0: 2[LGBWGRKEWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSW/K :DWHU 'HWD|LO
0: 2[LGBWGREWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW)\
0: "2 PJ /
0: "HSW/K :DWHU '"HWD|LO
0: 2[LGBWGRKEWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSW/R :DWHU 'HWD|LO
0: 2[LGOBWGREWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW)\
0: &RQGXFWLYLW)\
0: "2 PJ /
0: "HSW/K :DWHU 'HWD|LO
0: 2[LGBWGRKEWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /

X6

178
X6

178
X6

178
X6

178
X6

178
X6

178
X6



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWD|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: '2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[LGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWD|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

(1], 5($',1* 7,0( '"(6&5,37,21 9s$/8(] 81,7
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSW/R :DWHU 'HWD|LO
0: 2[LGOBWGREWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSWRK :DWHU 'HWD|LO
0: 2[LGBWGREWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSWR :DWHU 'HWD|LO
0: 2[LGOBWGREWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSWRK :DWHU 'HWD|LO
0: 2[LGBWGRKEWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSWR :DWHU 'HWD|LO
0: 2[LGBWGREWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /
0: "HSWRK :DWHU 'HWD|LO
0: 2[LGBWGRKEWLRQ 3RWHQWLRQ
0: S+ S+
0: 7HPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: "2 PJ /

X6

178
X6

178
X6

178
X6

178
X6

178
X6

178
X6



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: '"HSWK :DWHU "HWDI|LO
0: 2[LGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[LGDOWGK@GWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWDI|LO
0: 2[LGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0:
0:

7XUELGLW\

178
X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWD|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: '"HSWK :DWHU "HWDI|L O
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7TXUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|LO
0: 2[ILGDOWGK@WLRQ 3IRWHQWLRQ
0: S+ S+
0: THPSHUDWXUH
0: 7XUELGLW\
0: &RQGXFWLYLW\
0: ‘2 PJ /
0: "HSWK :DWHU "HWDI|L O
0: 2[ILGDOWGKGWLRQ 3IRWHQWLRQ
0: S+ S+
0:
O:

7TXUELGLW\

X6

178
X6

178
X6

178
X6

178



$ODEDPD 3RZHU &RPSDQ\
30DQW *RUJDV

THPSHUDWXUH

(/] 5($',1* 7,0( '(6&5,37,21 9%/8(] 81,7
0: 9 &RQGXFWLYLW\
0: 9 '2 PJ /
0: 9 "HSWK :DWHU "HWDI|LO
0: 9 2[ILGDWGREWLRQ 3IRWHQWLRQ
0: 9 S+ S+
0: 9 THPSHUDWXUH
0: 9 7TXUELGLW\
0: 9 &RQGXFWLYLW\
0: 9 '2 PJ /
0: 9 "HSWK :DWHU "HWDI|LO
0: 9 2ILGDWGREGWLRQ 3IRWHQWLRQ
0: 9 S+ S+
0: 9 THPSHUDWXUH
0: 9 7TXUELGLW\
0: 9 &RQGXFWLYLW\
0: 9 '2 PJ /
0: 9 "HSWK :DWHU "HWDI|LO
0: 9 2[ILGDWGREWLRQ 3IRWHQWLRQ
0: 9 S+ S+
0: 9 THPSHUDWXUH
0: 9 7XUELGLW\
0: 9 &RQGXFWLYLW\
0: 9 ‘2 PJ /
0: 9 '"HSWK :DWHU "HWDI|LO
0: 9 2ILGDWGREGWLRQ 3IRWHQWLRQ
0: 9 S+ S+
0: 9 THPSHUDWXUH
0: 9 7TXUELGLW\
0: 9 &RQGXFWLYLW\
0: 9 '2 PJ /
0: 9 "HSWK :DWHU "HWDI|LO
0: 9 2ILGDWGREWLRQ 3IRWHQWLRQ
0: 9 S+ S+
O: 9
0: 9

7XUELGLW\

X6

178
X6

178
X6

178
X6

178
X6

178



$SSHQGL



VW
6HPL $QQXD
ORQLWRULQJ |



, QWHUZHOO 3UHGLFWLRQ /LPLW 6LJQLILFLCL

30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHIZG &RPSBQLQWHIBWD * $0

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

&KORULGH PJ/ 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ / 0: QD <HV VTUW [ 3DUDP ,QWHU RI
&KORULGH PJ/ 0: QD <HV VTUW [ DUDP ,QWHU RI

S+ 68 0: <HV QD 13 ,QMOHW\QRUP
S+ 68 0: <HV QD 13 ,QDAHW\QRUP

S+ 68 0: <HV QD 13 ,Q@HW\ QRUPD



&RQVWLWXHQW

&KORULGH
&KORULGH
&KORULGH
&KORULGH
S+ 68
S+ 68
S+ 68
S+ 68

PJ/
PJ/
PJ/
PJ/

©o o o o

o o o o

, QWHUZHOO 3UHGLFWLRQ /LPLW

&OLHQW RRXNWKHIZG &RPSBQLQWHEBND * $0

30DQW :LOOLDP & *RUJDV

8SSHU /LP /RZHU /LP

QD
QD
QD
QD

‘DWH

2EVHUY L] %J 1_1'V

<HV
<HV
<HV
<HV

<HV

1R

<HV

<HV

7UDQVIRUP $0OSKD OHWKRG

QD
QD

QD

QD

VTUW [ 3DUDP ,QWHU
VTUW [ 3DUDP ,QWHU
VTUW [ 3DUDP ,QWHU
VTUW [ DUDP ,QWHU

R

13 , QDMVHW\QRUP
13 ,QWHW\ QRUPD
13 ,QDAHW\QRUP
13 ,Q@HW\ QRUPD



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

BUHGLFWLRQ /LPLW
,QWHUZHOO 3DUDPHWULF

([FHHGV /LPLW O0: 0: 0: 0:

v 0
- /h ¢ 0
] 0
'\\./0
/i\\.\ ° 0:
%é_ﬂ‘ w t!'
/LPLW

%DFNJURXQG 'DWD 6XP PADIUXAD E B VURR W QW UDHIDQR U P D WWRSQ 'HY Q
1V 1RUPDOLW\ WHVW 6KDSLUR )UDRELD #DOSKILWLFDGFDOFXODWDSSD F z

RI' HYHQW DOSKD 5HSRUWYRGXKID FRPSDULMREL DOSKD &RPSDULQJ
SRLQWYV WR OLPLW

&RQVWLWXHQWQROORULGEKQ $ 9L$DZ ,QWHUZHOO 3/

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ 'DWD

*

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

BUHGLFWLRQ /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

6DQLWDVE Y

([FHHGV /LPLWV 0: 0: 0:

=] v
v A
< 0
[ee]
© . 0
[ ] 0
/ILPLW
/ILPLW

1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFEIDXNHDW KM BKD SIUHG ) B DVQ RIQD 0QRUWD O L W
GDWD WR EH QRQ QRUPDO DW WKH  HD\W SK@GOGIR AV W/ RR LW E I0RNH KRXR G YD OXH'
FRQVWLWXHQW DOSKD ,QGLYLGXDO FRPSDU&RREDDQQHED SRLQWYV WR OLF

&RQVWLWXHQW S+
30DQW :LOOLDP & *RUJDV

$QDO\WLBGBXQILHEHUGHOO 3/

&OLHQW RRNDKHIEG &RPSDQ\ ‘D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &KORULGH PJ/

$QDO\VANHZXQQWHUZHOO 3%

30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\

'‘DWD *

EJ

EJ

0: EJ 0: 0: EJ

%

0: 0: 0:

% % %



SUHGLFWLRQ /LPLW

&RQVWLWXHQW S+ 68
30DQW :LOOLDP & *RUJDV

$QDO\VLYV 5X@ ,QWHUZHOG®/ 9LH
&OLHQW RBRERID\KIEREY /ARPSDQ\

'‘DWD *

EJ

EJ

0: 0: EJ 0:

EJ 0: 0: 0:



, QWUDZHOO 3UHGLFWLRQ /LPLW 6LJQLILFLCL

30DQW :LOOLDP & *RUJDV &OLHQW RRXNWKHHIEG &RPSBQLQWHIBWD * $0
&RQVWLWXHQW :HOO 8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V 7UDQVIRUP $0SKD OHWKRG

&DOFLXP PJ / 0: QD <HV 1R BDWIP ,QWU
6XOIDWH PJ / 0: QD <HV QD Q RILBP DON. WD
7RWDO 'LVVROYHG 6ROLGV 0: QD <HV

1R 3DUDP ,QWUD RI



, QWUDZHOO 3UHGLFWLRQ /LPLW $0O0O 5H

30DQW :LOOLDP & *RUJDV &OLHQW RRXNWKHHIEG &RPSBQLQWHIBWD * $0

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

%RURQ PJ / 0: QD 1 1R QD ,QWUD3 QRUPDOLW\
%RURQ PJ / 0: QD 1 1R 1R ,QOUIDPRI
%RURQ PJ / 0: QD 1 1R 0Q [ 3DUDP ,QWUD RI
%RURQ PJ / 0: QD 1 1R 1R QWD PRI
%RURQ PJ / 0: QD 1R 1R WAL DRI, Q
%RURQ PJ / 0: QD 1R 1R WIDUBRP ,QW
%RURQ PJ / 0: QD 1R 1R UIDUBP ,QW
%RURQ PJ / 0: QD 1R QD QRBRQWULW\
&DOFLXP PJ / 0: QD <HV 1R BDWIP ,QWU
&DOFLXP PJ/ 0: QD 1R 1R 3DRIDP ,QWUD
&DOFLXP PJ / 0: QD 1R 1R 3DRIDP ,QWUD
&DOFLXP PJ / 0: QD 1R VTUW [ ,QWULBD®RDP
&DOFLXP PJ / 0: QD 1R 1R 3RUDP ,QWUD
&DOFLXP PJ / 0: QD 1R 1R 3RUDP ,QWUD
&DOFLXP PJ / 0: QD 1R 1R 3RUDP ,QWUD
&DOFLXP PJ / 0: QD 1R 1R 3RUDP ,QWUD
JOXRULGH PJ / 0: QD 1R 1R QWWDURP |,
JOXRULGH PJ / 0: QD 1R 1R QWWDURP ,
JOXRULGH PJ / 0: QD 1R 1R QWWDURP |,
JOXRULGH PJ / 0: QD 1R 1R QWWDURP |,
JOXRULGH PJ / 0: QD 1R 1R UDS3DRIDP ,QW
JOXRULGH PJ / 0: QD 1R 1R WUBD UDIP ,Q
JOXRULGH PJ / 0: QD 1R 1R WUBDUPIP ,Q
JOXRULGH PJ / 0: QD 1R 1R WUBDUDIP ,Q
6XOIDWH PJ / 0: QD 1R 1R 3RUDP ,QWUD
6XOIDWH PJ / 0: QD 1R 1R 3RUDP ,QWUD
6XOIDWH PJ / 0: QD 1R 1R 3RUDP ,QWUD
6XOIDWH PJ / 0: QD 1R 1R 3RUDP ,QWUD
6XOIDWH PJ / 0: QD 1R 1R 3RUDP ,QWUD
6XOIDWH PJ / 0: QD 1R 1R 3RUDP ,QWUD
6XOIDWH PJ / 0: QD 1R 1R 3RUDP ,QWUD
6XOIDWH PJ / 0: QD <HV QD Q RILBP DO WD
7RWDO 'LVVROYHG 6ROLGV 0: QD <HV 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGV 0 QD 1R 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGV 0 QD 1R 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGYV 0 QD 1R 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGYV 0 QD 1R 1R DUDP ,QWUD Rl
7RWDO 'LVVROYHG 6ROLGYV 0 QD 1R 1R DUDP ,QWUD Rl
7RWDO 'LVVROYHG 6ROLGV 0 QD 1R [A  3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGV 0 QD 1R 1R DUDP ,QWUD Rl



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV +ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
LWKLQ /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 1RQ SDUDPHWULF ,QWUDZHOO 3DUDPHWULF
. B 0: EDFNJURXQG fé B 0: EDFNJURXQG
/ / * 0: FRPSOLDQFH / * 0: FRPSOLDQFH
: I / : /
/ILPLW /ILPLW
. / .,wh._ e | o
1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDSNHDW KMW 6KD SIUHG LIFOWN. R® WDRPQWW\ WHVW VK %DFNJURXQG 'DWD 6XPPDU\ 0HDQ 6WG 'HRUPDOLW\QWHVW 6KDSLUR :LON
WR EH QRQ QRUPDO DW WKH DOSKDEDANHOR X QL® MD QXHWLIKHVWIRM :HOO FRQVWLWX] FDOFXODWHG F U VB SPD O Fz Rl HYHQW DOSKDOSKD 5HSF
SDLU DQQXDO DOSKD ,QGLYLGXDO FRPSDULVRQ DOSKD
&RQVWLWXHQW %BXNQQ $QDO\VLYO0 9RDMZAUDZHOO 3/ &RQVWLWXHQW %RX®Q $QDO\VLMM5 9QWMZUDZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RRXWXKHRWESG RRPSDQ\ 'DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRNWKHREE HRPSDQ\ 'D
6DQLWDVE Y 6 DHD IOW B M QAR-VBKANDERUQE R R BS D Q\ 6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV +ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
LWKLQ /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
?é n 0: EDFNJURXQG n 0: EDFNJURXQG
T /
I\ / * 0: FRPSOLDQFH * 0: FRPSOLDQFH
Z / L v /ILPLW Z I /ILPLW
4 ."ﬁ.—ﬁ' A’—N
IV e 1
%DFNJURXQG 'DWD 6XPPDU\ EDVHG RQ QIMWRUDO ORWW®UDHQVIRUPD®WLRQ %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WG 'HRUPDOLW\QVHVW 6KDSLUR :LON #
1V 1RUPDOLW\ WHVWSK®KDSLURDO6XOHNH G FRSS\DLFDO F  Z RI FDOFXODWHG FULWLFDO RDSSHYHQWFDOZKD 5HSRUW DOS
HYHQW DOSKD 5HSRUW DOSKD
&RQVWLWXHQW %BXNQQ $QDO\VLYO0 9RDMZAUDZHOO 3/ &RQVWLWXHQW %RX®Q $QDO\VLMM5 9QWMZUDZHOO 3/

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\ 'D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VLYLHA ,QWUDZHOO SV
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VLYLHA ,QWUDZHOO SV
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VLYLHA ,QWUDZHOO SV
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VLYLHA ,QWUDZHOO SV
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

/0

PJ

%DFNJURXQG 'DWD 6XPPDU\ O0HDQ 6WG IRYPDOLW\ WHVW 6KDSLUR
FDOFXODWHG FULWISEDO F z R1 HYHQW DOSKMmMOSKD
&RQVWLWXHQW %EBNEQ $QDO\VLYO

30DQW :LOOLDP & *RUJDV

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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

. o~

PJ

%DFNJURXQG 'DWD 6XPPDU\ O0OHDQ 6WG IRYPDOLW\ WHVW 6KDSLUR
FDOFXODWHG FUDWEBD O F z RI HYHQW D
&RQVWLWXHQW %EBNEQ $QDO\VLYO

30DQW :LOOLDP & *RUJDV

.’_‘.\\\j ¥ ¢ O

\l//' ¢ ¢ O

EDFNJURXQG

FRPSOLDQFH

/ILPLW

9QMZAUDZHOO 3/
&OLHQW BRRXWKHES RRPSDQ\

EDFNJURXQG

FRPSOLDQFH

/ILPLW

OSKIDOSKD

9QMZAUDZHOO 3/
&OLHQW BRXWKHES RRPSDQ\

:LON #DOSKD

:LON #DOSKD

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

LWKLQ /LPLW

BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

/\ M 0: EDFNJURXQG

By — ¢ 4 0: FRPSOLDQFH

o
/LPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WG 1'RYPDOLW\ WQHVW 6KDSLUR :LON #D
FDOFXODWHG FULINS$D O F z RI HYHQW DOSKMOSKD 5HSRU!

&RQVWLWXHQW %RX®Q $QDO\VLM5 9QWZUDZHOO 3/

30DQW :LOOLDP & *RUJDV &OLHQW RRXWYKHRWEE HRPSDQ\ 'D

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

LWKLQ /LPLW

BUHGLFWLRQ /LPLW

,QWUDZHOO 1RQ SDUDPHWULF

A

b -

PJ

m o

¢ 0

EDFNJURXQG

FRPSOLDQFH

/ILPLW

1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDXNUDW KW 6 KD SIUHG LIFOW. @ WR-PQWW\ W

WR EH QRQ QRUPDO DW WKH

DOSKEDFHNIKH® X QGPYWOKXWHWK L IJKHVOWFRIQVWLWXHQV

,QGLYLGXDO FRPSDULVRQ DOSKD RI
&RQVWLWXHQW %RX®Q $QDO\VLIO5 9QWMZUDZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RRNDKHIEG &RPSDQ\ ‘D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VLYLHA ,QWUDZHOO SV
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VLYLHA ,QWUDZHOO SV
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VLYLHA ,QWUDZHOO SV
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW %RURQ PJ / $QDO\VLYLHA ,QWUDZHOO SV
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




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

([FHHGV /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

| | 0: EDFNJURXQG

A

* 0: FRPSOLDQFH

\
¥

/ILPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ
FDOFXODWHG FULWLFDO

6WGLRHPDO LKWDQWHRV/W OB #DOSKD
RDSSBIYHQWFDOZKD 5HSRUW DOSKD

&RQVWLWXHQW &DOFLXP
30DQW :LOOLDP & *RUJDV

$QDO\VLYV 5KRZ ,QWUDZHGO 3/

&OLHQW BRRXWKHES RRPSDQ\ ‘DWD

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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

| | 0: EDFNJURXQG

: [NV

FRPSOLDQFH

§

/ILPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ
FDOFXODWHG FULWLFDO

6WGUPHDYO LW\ WBVW 6KRSLUR :LON #DOSKD
RDSSBIYHQWFDOZKD 5HSRUW DOSKD

&RQVWLWXHQW &DOFLXP
30DQW :LOOLDP & *RUJDV

$QDO\VLYV 5KRZ ,QWUDZHGO 3/

&OLHQW BRXWKHES RRPSDQ\ ‘DWD

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

BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

LWKLQ /LPLW

| | 0: EDFNJURXQG

> & 0: FRPSOLDQFH

¥
\
;

/ILPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ
FDOFXODWHG FULWLFDO

6WGR UPYD O LKWD\QWHRVW. OBl #DOSKD
RDSSBIYHQWFDOZKD 5HSRUW DOS

&RQVWLWXHQW &DOFLXP
30DQW :LOOLDP & *RUJDV

$QDO\VLV 9XBZ ,QWUDZHGO 3/
&OLHQW RRNDKHIEG &RPSDQ\ ‘D

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

BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

LWKLQ /LPLW

| | 0: EDFNJURXQG

= A T

FRPSOLDQFH

PJ/
.i
*
<
<«
o—1
*

/ILPLW

1RUPDO
HYHQW DOE

%DFNJURXQG 'DWD 6XP PADTD & VHRR W QN UDHDQR UP DWWRQ 'HY
WHVW 6KDSLUR :LON #DOSKD FDOFXODWISSD FFU LIV L F DRI
5HSRUW DOSKD

&RQVWLWXHQW &DOFLXP
30DQW :LOOLDP & *RUJDV

$QDO\VLV 9XBZ ,QWUDZHGO 3/
&OLHQW RRNDKHIEG &RPSDQ\ ‘D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ/ $QDO\VLYISKD ,QWUDZHOO$I/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ/ $QDO\VLYISKD ,QWUDZHOO$I/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ/ $QDO\VLYISKD ,QWUDZHOO$I/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ/ $QDO\VLYISKD ,QWUDZHOO$I/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

| | 0: EDFNJURXQG

A’——“/o

//!0/ & 0. FRPSOLDQFH
- |
o
/LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6W GR UPYD O LWD\S@UHRY W. OBl #DOSKD
FDOFXODWHG FULWISD O F z Rl HYHQW DOSKMDMOSKD 5HSRUW

&RQVWLWXHQW &DOFLXP $QDO\VLYV 5KRZ ,QWUDZHGO 3/
30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD *

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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

B 0: EDFNJURXQG
f -

e & 0: FRPSOLDQFH
-
2 i

/ILPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6W GR U-PYD O LWD\S@QWHRY W.O 8l #DOSKD
FDOFXODWHG FULMSSDO F z RI' HYHQW DOSKDMOSKD 5HSRUW

&RQVWLWXHQW &DOFLXP $QDO\VLYV 5KRZ ,QWUDZHGO 3/
30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD *

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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

[ WM 0: EDFNJURXQG
\ 4 0: FRPSOLDQFH
o
/LPLW
%DFNJURXQG 'DWD 6XPPDU\ 0OHDQ 6WGR UPYD O LKD'SQWHRVW. OBl #DOSKD

FDOFXODWHG FULWS$DO F z

R1

HYHQW DOSKmMOSKD

&RQVWLWXHQW &DOFLXP $QDO\VLV 5KRZ

5HSRU!

,QWUDZHGO 3/

30DQW :LOOLDP & *RUJDV &OLHQW RRNWKHREG &RPSDQ\ 'D
6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

| | 0: EDFNJURXQG
/0\*
./.——"d . Y * 0: FRPSOLDQFH
-
a
/ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGR UPYD O LD\SS@QWHRVW. OBl #DOSKD
FDOFXODWHG FULWLFDO .IRSDHYHQWFDO ZKD

&RQVWLWXHQW &DOFLXP $QDO\VLV 5KRZ

30DQW :LOOLDP & *RUJDV

5HSRUW DO

,QWUDZHGO 3/
&OLHQW RRNDKHIEG &RPSDQ\ ‘D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ/ $QDO\VLYISKD ,QWUDZHOO$I/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ/ $QDO\VLYISKD ,QWUDZHOO$I/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ/ $QDO\VLYISKD ,QWUDZHOO$I/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW &DOFLXP PJ/ $QDO\VLYISKD ,QWUDZHOO$I/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

| | 0: EDFNJURXQG

. N

l—l\\ \/" \ & 0. FRPSOLDQFH

/ILPLW

PJ
|

%DFNJURXQG 'DWD 6XPPDU\ OHDQ

FDOFXODWHG FULWLFDO RDSSBIYHQWFDOZKD

&RQVWLWXHQWQDOXRUNLGHQ $ 9L$0Z ,QWUDZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW BRRXWKHES RRPSDQ\

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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

| | 0: EDFNJURXQG

S
AN Ad

l\ /ILPLW
d A

* 0: FRPSOLDQFH

'r—>

PJ

%DFNJURXQG 'DWD 6XPPDU\ OHDQ

FDOFXODWHG FULWLEFBD F A BIKD HYHQW DEHSRUW DOSKD

&RQVWLWXHQWQDOXRUNLGHQ $ 9L$0Z ,QWUDZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW BRXWKHES RRPSDQ\

6WG 1I'RIYPDOLW\ @ HVW 6KDSLUR :LON #DOSKD
5HSRUW DOSKD

6WG 1'RYPDOLW\ @Y HVW 6KDSLUR :LON #DOSKD

6DQLWDVE Y

LWKLQ /LPLW

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

BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

PJ

| | 0: EDFNJURXQG
/ | * 0: FRPSOLDQFH
" e v >
/ILPLW
OHDQ 6WG 1'RYPDOLW\ @ HVW 6KDSLUR :LON #D

%DFNJURXQG 'DWD 6XPPDU\
FULWLFDO

FDOFXODWHG

&RQVWLWXHQW
30DQW :LOOLDP & *RUJDV

6DQLWDVE Y

LWKLQ /LPLW

RDSSBIYHQWFDOZKD 5HSRUW DOS

VOKRWBIXEH $QDO $@LHZ ,QWUDZHOO 3/

&OLHQW RRNDKHIEG &RPSDQ\ ‘D

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

BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

PJ

%DFNJURXQG 'DWD 6XPPDU\

FDOFXODWHG

&RQVWLWXHQW
30DQW :LOOLDP & *RUJDV

n 0: EDFNJURXQG
- M & 0: FRPSOLDQFH
| (
ILPLW
0HDQ 6WG IR DOLW\ WHVW 6KDSLUR :LON #DC
FULWLFDO RDSSBIYHQWFDOZKD 5HSRUW DOS

VKRWBIXE®H $QDO $@LHZ ,QWUDZHOO 3/

&OLHQW RRNDKHIEG &RPSDQ\ ‘D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ / $QDM\VIOYHXQQWUDZHOO I
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ / $QDM\VIOYHXQQWUDZHOO I
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ / $QDM\VIOYHXQQWUDZHOO I
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ / $QDM\VIOYHXQQWUDZHOO I
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

| | 0: EDFNJURXQG

/__’.‘\‘ ¢ 0: FRPSOLDQFH
- .} ,Q\

-
ILPLW
4

PJ

%DFNJURXQG 'DWD 6XPPDU\ O0OHDQ 6WGLRHURDOLW\ WHVW 6KDSLUR :LON #DOSKD
FDOFXODWHG FULWISEDO F z R1 HYHQW DOSKMmMOSKD 5HSRUW
&RQVWLWXHQWQDOXRUNLGHQ $ 9L$0Z ,QWUDZHOO 3/

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\

6DQLWDVE Y 6 DD IO B N QARHVBKANDRUGS R R BS D Q\
:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF
& | | 0: EDFNJURXQG
=" -
\.// T4 4 0: FRPSOLDQFH
N
/LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGLRHUFDOLW\ WHVW 6KDSLUR :LON #DOSKD
FDOFXODWHG FULRS$DO F z Rl HYHQW DOSKIDOSKD 5HSRUW
&RQVWLWXHQWQDPODXRUL GHQ $ 9L$DZ ,QWUDZHOO 3/

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\

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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

y— e

| | 0: EDFNJURXQG

* 0: FRPSOLDQFH

PJ

/ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WG1IRUPDOLW\ WHVW 6KDSLUR :LON #DC
FDOFXODWHG FULWS$DO F z R1 HYHQW DOSKmMOSKD 5HSRU!

&RQVWLWXHQW )JOKRWBIX®H $QDO $@LHZ ,QWUDZHOO 3/

30DQW :LOOLDP & *RUJDV &OLHQW RRNWKHREG &RPSDQ\ 'D
6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

| | 0: EDFNJURXQG
i—-—’/ - -

* 0: FRPSOLDQFH

PJ

/ILPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WG 1'RIYPDOLW\ QHVW 6KDSLUR :LON #D
FDOFXODWHG FULWLFDO .IRSSDHYHQWFDO ZKD 5HSRUW DO

&RQVWLWXHQW )JOKRWBIX®H $QDO $@LHZ ,QWUDZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RRNDKHIEG &RPSDQ\ ‘D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ / $QDM\VIOYHXQQWUDZHOO I
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ / $QDM\VIOYHXQQWUDZHOO I
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ / $QDM\VIOYHXQQWUDZHOO I
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW )OXRULGH PJ / $QDM\VIOYHXQQWUDZHOO I
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

LWKLQ /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
n 0: EDFNJURXQG n 0: EDFNJURXQG
] Pt

PJ
.

PJ

/X 4 0: FRPSOLDQFH / X/‘,\“ 4 0: FRPSOLDQFH
- - >

|

\V /LPLW /LPLW

%DFNJURXQG 'DWD 6XPPDU\ 0HDQ 6WG1RHY DO LKDQIWMHRVW OB #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGRURDOLW\QWHVWSKRBRDSLUR :LON #DO
FDOFXODWHG FULWLFDO RDSSHBYHQWFDOZKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO RDSSHYHQWFDOZKD 5HSRUW DOS
&RQVWLWXHQW \6eM¥IBWH $QDO $28 ,QWMWDZHOO 3/ &RQVWLWXHQW 6X0IP®H $QDO\VI$0Z 9QWUDZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RRXWXKHRWESG RRPSDQ\ 'DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRNWKHREE HRPSDQ\ 'D
6DQLWDVE Y 6 DHD IOW B M QAR-VBKANDERUQE R R BS D Q\ 6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
LWKLQ /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
n 0: EDFNJURXQG n 0: EDFNJURXQG
& * 0: FRPSOLDQFH * 0: FRPSOLDQFH
- Ra— - L

PJ
<
\ g

PJ

./.'M /LPLW ILPLW

%DFNJURXQG 'DWD 6XPPDU\ 0OHDQ 6WG1RHWWYDO LKDYWMHRVW OBl #DOSKD %DFNJURXQG 'DWD 6XPPDU\ 0OHDQ 6WG1RHWWYDO KDY WMHRVW. OBl #DOSKD
FDOFXODWHG FULWLFDO RDSSBEYHQWFDOZKD 5HSRUW DOSKD FDOFXODWHG FULWLFDO RDSSBIYHQWFDOZKD 5HSRUW DOS
&RQVWLWXHQW \6A@IBWR $QDO $8 ,@WWDZHOO 3/ &RQVWLWXHQW 6XC3R®H $QDO\VI$S0Z 9QWUDZHOO 3/

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\ 'D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\VLILEXQ,QWUDZHOO $0
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\VLILEXQ,QWUDZHOO $0
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\VLILEXQ,QWUDZHOO $0
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\VLILEXQ,QWUDZHOO $0
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

LWKLQ /LPLW BUHGLFWLRQ /LPLW LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 3DUDPHWULF
0: EDFNJURXQG 0: EDFNJURXQG
ﬁ\\\l‘//’/"\o . Q . Q
4 0: FRPSOLDQFH [ = e 4 0: FRPSOLDQFH
- - ._
o o
/ILPLW /ILPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGPBOLW\ WHNMW 6KRSLUR :LON #DOSKD %DFNJURXQG 'DWD 6XPPDU\ OHDQ 6W®D®ILYW\ WHQW 6KDBWUR :LON #DOSKD
FDOFXODWHG FULWISD O F z Rl HYHQW DOSKMDOSKD S5HSRUW FDOFXODWHG FULWISDO F z Rl HYHQW DOSKMDOSKD 5HSRU\
&RQVWLWXHQW \6/N @B W $QDO $4 ,@QWWDZHOO 3/ &RQVWLWXHQW 6XO08R@H $QDO\VLI$0Z 9QWUDZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW BRRXWKHREG RRPSDQ\ ‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RBRRNWKHREG &RPSDQ\ 'D
6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
LWKLQ /LPLW BUHGLFWLRQ /LPLW (IFHHGV /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF ,QWUDZHOO 1RQ SDUDPHWULF
n 0: EDFNJURXQG n 0: EDFNJURXQG

/»
%‘\ & 0. FRPSOLDQFH & 0. FRPSOLDQFH
\/ Q /\ Q

= /LPLW = H‘\‘I/ /LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WGDOMW\ WHEW 6KDRBWRIR :LON #DOSKD 1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDXNHDWKM 6KPD SIUHG LIFOW. R® WRBPQWW\ W |
FDOFXODWHG FULWISD O F z Rl HYHQW DOSKMDMOSKD 5HSRUW WR EH QRQ QRUPDO DW WKH DO SKEDFHINIH® X Q GPY. BVOIX\H K L J KOOV FIRIQ VW LW X HQ V
,QGLYLGXDO FRPSDULVRQ DOSKD RI
&RQVWLWXHQW \6N®IBWR $QDO $2 ,QWWDZHOO 3/ &RQVWLWXHQW 6XOCH3P@H $QDO\VI$0Z 9QWUDZHOO 3/

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\ 'D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\VLILEXQ,QWUDZHOO $0
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\VLILEXQ,QWUDZHOO $0
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\VLILEXQ,QWUDZHOO $0
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 6XOIDWH PJ / $QDO\VLILEXQ,QWUDZHOO $0
30DQW :LOOLDP & *RUJDV &OLHQW RRERIDAKEEE /ARPSDQ\ ‘DWD *




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

([FHHGV /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF

M 0: EDFNJURXQG
- A
/VV\ 7
._“_.‘\./.'—- L 4 0: FRPSOLDQFH
-
o
/LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WG1RMWWY DO LKDQIMWHR W OB #DOSKD
FDOFXODWHG FULWLFDO RDSSBYHQWFDOZKD 5HSRUW DOSKD

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGY BIOHZO\MIW BDXAHO O 3/

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\

6DQLWDVE Y 6 DD IO B N QARHVBKANDRUGS R R BS D Q\
:LWKLQ /LPLW BUHGLFWLRQ /LPLW
,QWUDZHOO 3DUDPHWULF
n 0: EDFNJURXQG
-
— \» & 0. FRPSOLDQFH
o » ”
/ILPLW
%DFNJURXQG 'DWD 6XPPDU\ 0HDQ 6W G1RIY DO LKWDQWHVW OB #DOSKD
FDOFXODWHG FULWLFDO RDSSBYHQWFDO KD 5HSRUW DOSKD

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGY BIOHZO\MIW BDXAHO O 3/

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\

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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

M 0. EDFNJURXQG
\.(. .\J ]} 4 0: FRPSOLDQFH
b ¥
/LPLW
%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WG1RHWWY DO LKWDS WIHRVW OB #DOSKD
FDOFXODWHG FULWLFDO RDSSBYHQWFDOZKD 5HSRUW DOS

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGHN BIOHZO\MIW LBDXAHO O 3/

30DQW :LOOLDP & *RUJDV &OLHQW RRNWKHREG &RPSDQ\ 'D
6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

I WM 0: EDFNJURXQG
i » — P
¢ \ 4 0: FRPSOLDQFH
~ >
-
o
/LPLW

%DFNJURXQG 'DWD 6XPPDU\ OHDQ 6WG1RHWWY DO LKWDS WIHRVW OB #DOSKD
FDOFXODWHG FULWLFDO RDSSBIYHQWFDOZKD 5HSRUW DOS

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGHN SBIOHZO\MIW BDXAHO O 3/
30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\ 'D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV PJ$/0 0D \YVQWBRRQRHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV PJ$/0 0D \YVQWBRRQRHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV PJ$/0 0D \YVQWBRRQRHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV PJ$/0 0D \YVQWBRRQRHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

- _—4——..\\’—”__‘\‘ | IR

PJ

%DFNJURXQG 'DWD 6XPPDU\ OHDQ

FDOFXODWHG FULWS$DO F z R1

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGY
30DQW :LOOLDP & *RUJDV

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

:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

6WGJPBIILW\ WHVW B6HKRSLUR

\/P ¢ 0

EDFNJURXQG

FRPSOLDQFH

/ILPLW

BIQDZO \ MALW LBXZH O O 3/
&OLHQW BRRXWKHES RRPSDQ\

EDFNJURXQG

FRPSOLDQFH

H Q 1IRUPDOLW\ WHVW

N [

/ILPLW
%DFNJURXQG 'DWD 6XRRDRXEHDNBIGQVIRUPHWLRQ G 0 HHDYQ
6KDSLUR :LON #DOSKD FDOFXODWHG .DSSD FULWLFDOZ R

5HSRUW DOSKD

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGY
30DQW :LOOLDP & *RUJDV

BIQDZO \ MW LBXZH O O 3/
&OLHQW BRXWKHES RRPSDQ\

:LON #DOSKD
HYHQW DOSKmMOSKD

HYHQW DOSKD

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

LWKLQ /LPLW

BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

_4——4\0 m o

PJ

%DFNJURXQG 'DWD 6XPPDU\ OHDQ
FDOFXODWHG

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGHN

30DQW :LOOLDP & *RUJDV

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

LWKLQ /LPLW

6WGJPBIILW\ WHVW B6KRSLUR
FULWS$DO F z R1

¢ 0

EDFNJURXQG

FRPSOLDQFH

/ILPLW

HYHQW DOSKmMOSKD

BUHGLFWLRQ /LPLW

,QWUDZHOO 3DUDPHWULF

e

I I S

PJ

%DFNJURXQG 'DWD 6XPPDU\ OHDQ

FDOFXODWHG FULWS$DO F z R1

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGHN

30DQW :LOOLDP & *RUJDV

m o

¢ 0

BIQZO \ MW LBXZH 0 O 3/
&OLHQW RRNDKHIEG &RPSDQ\

EDFNJURXQG

FRPSOLDQFH

/ILPLW

6WGDOHW\ WHEW 6KDRBUWLR R :LON #DOSKD

HYHQW DOSKmMOSKD

BIQZO \ MALW LBXZH O O 3/
&OLHQW RRNDKHIEG &RPSDQ\

:LON #DOSKD



SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV PJ$/0 0D \YVQWBRRQRHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV PJ$/0 0D \YVQWBRRQRHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV PJ$/0 0D \YVQWBRRQRHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




SUHGLFWLRQ /LPLW

&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGV PJ$/0 0D \YVQWBRRQRHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RBRERID\KIEREY /ARPSDQ\ '‘DWD *




6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV +ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

7LPH 6HULHV 7LPH 6HULHV

- o £3 s AR o i
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—
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I
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&RQVWLWXHQW $QWLPRQ\ $QDONVLVIENR 7LPH 6HULHV &RQVWLWXHQW $UVHQLF $QDOAWLVIIHF 7LPH 6HULHV
30DQW :LOOLDP & *RUJDV &OLHQW RRNDKHRWESE BHRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWYKHRWEE HRPSDQ\ ‘D
6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
7LPH 6HULHYV 7LPH 6HULHYV
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A 0: EJ A 0: EJ
~ \A/“\" v 0 ~ v 0
N g ] —~ \ o
a P a
'S /.\'\0/" " T e 0: kS 0:
[ ] 0 [ ] 0
) 0 ® 0
O A AR —A—AAN——F O—{A

&RQVWLWXHQW %DULXP $QDOWWOLY 9KIQZ 7LPH 6HULHV &RQVWLWXHQW $QHDUODWALXBXQ $0 9LHZ 7LPH 6HU
30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\ ‘D



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV +ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
7LPH 6HULHV 7LPH 6HULHYV
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&RQVWLWXHQW %BXRQ $QDO\VLYO FJUHPH 6HULHV &RQVWLWXHQW &DGPLXP $QDO\¥QV S5KRZ 7LPH 6HULHV
30DQW :LOOLDP & *RUJDV &OLHQW BRXWKHRWEE BARPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWKEE HRPSDQ\
6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
7LPH 6HULHV 7LPH 6HULHV
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&RQVWLWXHQW &DOFLXP $QDO\VLV 5KRZ 7LPH 6HUISHV &RQVWLWXHQW &KORULGH $QDO\VLWENXD 7LPH 6HULHN
30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\




6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV +ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
7LPH 6HULHV 7LPH 6HULHYV
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&RQVWLWXHQW &KURPLXP $QDO$VLYV B HY 7LPH 6HULHV &RQVWLWXHQW &REDOW $QDO\VLY 5X@LPH 6HULHV $0 9LHZ
30DQW :LOOLDP & *RUJDV &OLHQW BRXWKHRWEE BARPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWKEE HRPSDQ\ ‘D
6DQLWDVE Y 6 DI IO B N QARHMBIGNDELCE & R f8S D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
7LPH 6HULHV 7LPH 6HULHV
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&RQVWLWXHQW &RPELQHG 5DGLXP $QBO\VIIMLBEXQ7LPH 6HULHV &RQVWLWXHQW )OXRULGH $QDO\VLMZ5X/QPH 6HULHV $0 9l

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\ ‘D



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

7LPH 6HULHV
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o
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n 0
) 0
&RQVWLWXHQW /HERQ $QDO\VLVS$D JLRH 6HULHV
30DQW :LOOLDP & *RUJDV BRN DK RBG BRPSDQ\
6DQLWDVE Y 6 DD IO B M QAR-MBKERDEUQS R R BBS D Q \

+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

7LPH 6HULHV
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A 0: EJ
v 0
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&RQVWLWXHQW QWUF%XQ

30DQW :LOOLDP & *RUJDV

$8 79RH 6HULHV
&OLHQW BRXWKHES RRPSDQ\

6DQLWDVE Y

PJ

6DQLWDVE Y

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

7LPH 6HULHV

v 0
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n 0
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&RQVWLWXHQW /LWKLXP $QDOSULY SXHY 7LPH 6HULHV
30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWKLE &RPSDQ\

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

+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

PJ

7LPH 6HULHV
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* 0
n 0
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&RQVWLWXHQW OROMAGHEXP $QDO  98MZ 7LPH 6HULHV
30DQW :LOOLDP & *RUJDV &OLHQW RRNDKHIEG &RPSDQ\



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
+ROORZ VI\PEROV LQGLFDWH FHQVRUHG YDOXHV

7LPH 6HULHV 7LPH 6HULHV
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30DQW :LOOLDP & *RUJDV &OLHQW RRNDKHRWESE BHRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWYKHRWEE HRPSDQ\
6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IO BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
7LPH 6HULHYV 7LPH 6HULHYV
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6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\

7LPH 6HULHV
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&RQVWLWXHQW 7RWDO 'LVVROYHG 6ROLGY BIOHVO \VILH5 KIQU LH V
30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD *



&RQVWLWXHQW
$QWLPRQ\ PJ/
$UVHQLF PJ/
%DULXP PJ/
%HU\OOLXP PJ/
&DGPLXP PJ/
&KURPLXP PJ/
&REDOW PJ/
&RPELQHG 5DGLXP
JOXRULGH PJ/
IHDG PJ/
ILWKLXP PJ/
OHUFXU\ PJ/
ORO\EGHQXP PJ/
6HOHQLXP PJ/
7KDOOLXP PJ/

8SSHU 7TROHUDQFH /LPLWV $SSHQGL][ ,9

30DQW :LOOLDP & *RUJDV &OLHQW RRXNWKHHIEG &RPSBQLQWHIBWD * $0
8SSHU /LP J/RZHU /LP %J 1 %J OHDQ 6WG ‘HY_1'V 1'$GM ZUDQVIRUP $0SKD OHWKRG
QD QD QD QD QD 13 ,QWHU 1'V
QD QD QD QD QD 13 ,QWHU 1'V
QD QD QD QD QD 13 ,QWHU QRUPD
QD QD QD QD QD 13 ,QWHU 1'V
QD QD QD QD QD 13 ,QWHU QRUPDC
QD QD QD QD QD 13 ,QWHU 1'V
QD QD QD QD QD 13 ,QWHU QRUPI
s&L / QD 1RQH 1R LQWHU
QD 1RQH VTUW [ LQWHU
QD QD QD QD QD 13 ,QWHU 1'V
QD QD QD QD QD 13 ,QWHU QRUPD
QD QD QD QD QD 13 ,QWHU 1'V
QD QD QD QD QD 13 ,QWHU 1'V
QD QD QD QD QD 13 ,QWHU QRUP

QD QD QD QD QD 13 ,QWHU 1'V



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW 7ROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF ,QWHUZHOO 1RQ SDUDPHWULF
: /ILPLW : /ILPLW
o o
1RQ SDUDPHWULF WRVWDX\DHPG WQ LELYVERIGBY Y FAFHQVRIWMHG BOWD H[EPLW LV KLIJKHVW 1RQ SDUDPHWULF WRVWDX\DHPG WQ LELYERIGBY Y FAFHQVRIMHG BOWD H[EPLW LV KLJKH
R1 EDFNJURXQG YDOXHV 1'Vv FRYHUD¥#FRYOHNV DIHS B DOSKD R1 EDFNJURXQG YDOXHV 1'Vv FRYHUD¥FR YUV DIHS R DOSKD
FRYHUDJH DW DOSKD 5HSRUW DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD
&RQVWLWXHQW $OMVPR@ $QDO $Z 8JL V $SSHQGL[ ,9 &RQVWLWXHQW BWIMHRXE $QDO $@ 8®BLN $SSHQGL[ ,9
30DQW :LOOLDP & *RUJDV &OLHQW BRRXWKHES RRPSDQ\ ‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRNDKHIEG &RPSDQ\ ‘D
6DQLWDVE Y 6 DHD IOW B M QAR-VBKANDERUQE R R BS D Q\ 6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
7TROHUDQFH /LPLW 7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF ,QWHUZHOO 1RQ SDUDPHWULF
: /ILPLW : /ILPLW
o o
1RQ SDUDPHWULF WRVWDX\DHPEH WQ LEFLYWERIGB N D AMKGILEKWSLUR )UDQFLD QRUPDOLW\ WHVW 1RQ SDUDPHWULF WRVWDX\DHG WQ LELYERIGBY Y FAFHQVRIMHG BOWD H[EPLW LV KLJKH
GDWD WR EH QRQ QRUPDO DW WKH W IROSKEDOHNIH® X QGPYWOXHKLIKHY FRYHUDJH DW R1 EDFNJURXQG YDOXHV 1'Vv FRYHUD¥FRYOHU DIHS R DOSKD
DOSKD FRYHKDJH DW DOSFRYHUDJSKDW 5HSRUW DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD
&RQVWLWXHQW %DWBXQP $QDO\VL $0 8THY $SSHQGL[ ,9 &RQVWLWXHQW %HU\OOLXP $QDO\VLVHZX@7/ V $SSHQGL[ @

30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHWEE KRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\ 'D



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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBD YD B AMKGILEKIWSLUR )UDQFLD QRUPDOLW\ WHVW

GDWD WR EH QRQ QRUPDO DW WKH W RO SKE CCAHNIH@® X QGPY WVORMH K LIKHY 'V FRYHUD.

DW DOSKD BRYBOBKB PRYBOBE®D S5HSRUW DOSKD

&RQVWLWXHQW &D®PEIX® $QDO\VL $0Z 8ZHV $SSHQGL[ .9
30DQW :LOOLDP & *RUJDV &OLHQW BRRXWKHES RRPSDQ\ ‘DWD *

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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBDY Y B AMKGILEKIVWSLUR )UDQFLD QRUPDOLW\ WHVW

GDWD WR EH QRQ QRUPDO DW WKH W RO SKE DOAHNYIH@® X QGPY WVOXH K LIKHY 'V FRYHUD.
DW DOSKD BPRYBOBHKB PRY BOBKB 5HSRUW DOSKD
&RQVWLWXHQW DOREDWOW WXQ $ 9L$DZ 87/ V $SSHQGL[ ,9

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD *

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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LELYWERIGBU D FAFHQVYRIMHEG BOWD HI[EPLW LV KLJKH

R1 EDFNJURXQG YDOXHV 1'Vv FRYHUD¥FR YUV DIHS R DOSKD
FRYHUDJH DW DOSKD 5HSRUW DOSKD
&RQVWLWXHQW &KVURPIEX® $QDO $Z 8JL V $SSHQGL[ ,9
30DQW :LOOLDP & *RUJDV &OLHQW RRNDKHIEG &RPSDQ\ ‘D
6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW
,QWHUZHOO 3DUDPHWULF

S
3 /LPLW
1]
FRYHUDJH %DFNJURXQG 'DWD 6XPPDU\ OHDQQ 1&WBDOHW\ WHVW 6KDSLU
#DOSKD DOFXODWHGFULWLFDO 5H DROBWD
&RQVWLWXHQW &RPELQHG 5PCGL&PVLYV 5XQ $0 9LHZ 87/ V $SSHQG
30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWBEE HRPSDQ\ 'D



6DQLWDVE Y 6 DI IOW B N QAR-VBKINDRUGE R R BBS D Q\ 6DQLWDVE Y 6 DI IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\

7TROHUDQFH /LPLW 7ROHUDQFH /LPLW
,QWHUZHOO 3DUDPHWULF ,QWHUZHOO 1RQ SDUDPHWULF
: /ILPLW : /ILPLW
o o
FRYHUDJH %DFNJURRRDG\ 'EWDHX RQ VDRONURIUPRRMWRQYU O0HDQ 6WG 'HY 1RQ SDUDPHWULF WRVWDX\DHPG WQ LELYERIGBY Y FAFHQVRIMHG BOWD H[EPLW LV KLJKH
Q 1RUPDOLW\ WHVW B6KDSLUR )UDQGLD #DOSKIOWLFDG-DOFXODWHSRUW DOSKD R1 EDFNJURXQG YDOXHV 1'Vv FRYHUD¥FR YUV DIHS R DOSKD
FRYHUDJH DW DOSKD 5HSRUW DOSKD
&RQVWLWXHQW )NUKRWIXE®H $QDO $Z 8JL V $SSHQGL[ ,9 &RQVWLWXHQW /HDG $QDO\VSY 59QHZ 873SHQGL[ ,9
30DQW :LOOLDP & *RUJDV &OLHQW RRINWKHI&G BRPSDQ\ ‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHALSG &RPSDQ\ ‘D
6DQLWDVE Y 6 DHD IOW B M QAR-VBKANDERUQE R R BS D Q\ 6DQLWDVE Y 6 DH) IOW BN QARH & 2DR) 6 RXVBKHUQ &RPSDQ\
7TROHUDQFH /LPLW 7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF ,QWHUZHOO 1RQ SDUDPHWULF
: /ILPLW : /ILPLW
o o
1RQ SDUDPHWULF WRVWDX\DHPG W Q LFLWERIGB YD B PMKGILEKIVSLUR )UDQFLD QRUPDOLW\ WHVW 1RQ SDUDPHWULF WRVWDX\DHG WQ LTLWERIG BY D B F-H QURILMHEG BOWD H$P O EDFNJIURXG
GDWD WR EH QRQ QRUPDO DW WKH W IROSKEDOHNIH® X QGPYWOXHKLIKHY FRYHUDJH DW YDOXHV ZHUH FHQVRUHG OLPLW LV PRVARYHBDBDQN DM PROBWDQJ OLPLW FRYHUDJH
DOSKD FRYHKDJH DW DOSFRYHUDJSKDW 5HSRUW DOSKD DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD
&RQVWLWXHQW /LWKLXP $QDOS$ULV SXHZ 87/ V $SSHQGL[ .9 &RQVWLWXHQW OHWROQU\ $QDO\VLY0 Z 98 V $SSHQGL[ .9

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD * 30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWEE &RPSDQ\ 'D



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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

/ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHG WQ LEFLWRIGBDE YR FAFHQVRIMHG BOGWD H$PO O EDFNJURXQG
YDOXHV ZHUH FHQVRUHG OLPLW LV PRVARYHBBQKW DM PROBMKDQJ OLPLW FRYHUDJH DW
DOSKD FRYHUDJH DW DOSKD 5HSRUW DOSKD

&RQVWLWXHQW ORO\EGHQXP
30DQW :LOOLDP & *RUJDV

$QDO\WLV BHZ 87YSHQGL[$0

&OLHQW BRRXWKHES RRPSDQ\ ‘DWD

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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

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

&RQVWLWXHQW 7AKNDD GXQP
30DQW :LOOLDP & *RUJDV

$QDO $z 89L V $SSHQGLJ[ ,9

&OLHQW BRXWKHES RRPSDQ\ ‘DWD

*

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

7TROHUDQFH /LPLW
,QWHUZHOO 1RQ SDUDPHWULF

ILPLW

PJ

1RQ SDUDPHWULF WRVWDX\DHPG WQ LEFLYWERIGBY YR AMKBILEKWSLUR )UDQFLD QRUPDOLW
GDWD WR EH QRQ QRUPDO DW WKH W RO SKEDCFHNIH@ X QGPY WOXMH K LIKHV 1'V
FRYHUDJH DW DOSKD FRYHUDJHFBWHD@®SKDDW DOSKD S5HSRUW DOSKD

&RQVWLWXHQW 6H@HIXXP
30DQW :LOOLDP & *RUJDV

$QDO\VL$OHZ W7/ V $SSHQGL[ .9
&OLHQW RRNDKHIEG &RPSDQ\ ‘D



&RQILGHQFH ,QWHUYDOV $00 5HVXOWYV 1R 6L

30DQW :LOOLDP & *RUJDV &OLHQW RRXNWKHHIEG &RPSBQLQWHIBWD * $0
&RQVWLWXHQW ZHOO 8SSHU /LP /RZHU /LP &RPSOLDGEH 1 1V 7ZUDQVIRUP $OSKD OHWKRG
$QWLPRQ\ PJ / 0: 1R 1R 13 1'V
$QWLPRQ\ PJ/ 0: 1R 1R 13 1'V
$QWLPRQ\ PJ/ 0: 1R 1R 13 1'V
$QWLPRQ\ PJ / 0: 1R 1R 13 1'V
$UVHQLF PJ/ 0: 1R 1R 13 1'V
$SUVHQLF PJ / 0: 1R 1R 3DUDP
$UVHQLF PJ / 0: 1R 1R 13 QRUPDOLW
$UVHQLF PJ / 0: 1R 1R 13 QRUPDOLW
%DULXP PJ / 0: 1R [A 3DUDP
%DULXP PJ / 0: 1R 1R 3DUDP
%DULXP PJ / 0: 1R 1R 3DUDP
%DULXP PJ / 0: 1R 1R 3DUDP
%HU\OOLXP PJ / 0: 1R 1R 13 1'V
%HU\OOLXP PJ / 0: 1R 1R 13 1'V
%HU\OOLXP PJ / 0: 1R 1R 13 1'V
%HU\OOLXP PJ / 0: 1R 1R 13 1'V
&DGPLXP PJ/ 0: 1R 1R 13 1'V
&DGPLXP PJ/ 0: 1R 1R 13 1'V
&DGPLXP PJ/ 0: 1R 1R 13 1'V
&DGPLXP PJ/ 0: 1R 1R 13 1'V
&KURPLXP PJ / 0: 1R 1R 13 1'V
&KURPLXP PJ / 0: 1R 1R 13 1'V
&KURPLXP PJ / 0: 1R 1R 13 1'V
&KURPLXP PJ / 0: 1R 1R 13 1'V
&REDOW PJ / 0: 1R 1R 13 QRUPDOLW\
&REDOW PJ / 0: 1R 1R 13 QRUPDOLW\
&REDOW PJ / 0: 1R 1R 3DUDP
&REDOW PJ / 0: 1R 1R 3DUDP
&RPELQHG 5DGLXP s&L / 0: 1R 1R DP 3DU
&RPELQHG 5DGLXP s&L / 0: 1R 1R DP 3DU
&RPELQHG 5DGLXP S&L |/ 0: 1R 1R uDP 3D
&RPELQHG 5DGLXP s&L / 0: 1R 1R uDP 3D
JOXRULGH PJ / 0: 1R [A 3DUDP
JOXRULGH PJ / 0: 1R 1R 3DUDP
JOXRULGH PJ / 0: 1R 1R 3DUDP
JOXRULGH PJ / 0: 1R 1R 3DUDP
/HDG PJ / 0: 1R 1R 13 1'V
/HDG PJ / 0: 1R 1R 13 1'V
/HDG PJ / 0: 1R 1R 13 1'V
/HDG PJ / 0: 1R 1R 13 1'V
ILWKLXP PJ / 0: 1R 1R 13 QRUPDOLW\
JLWKLXP PJ / 0: 1R 1R 13 QRUPDOLW\
ILWKLXP PJ / 0: 1R 1R 13 QRUPDOLW\
ILWKLXP PJ / 0: 1R 1R 3DUDP
OHUFXU\ PJ / 0: 1R 1R 13 1'V
OHUFXU\ PJ / 0: 1R 1R 13 1'V
OHUFXU\ PJ / 0: 1R 1R 13 1'V
OHUFXU\ PJ / 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / 0: 1R 1R 13 1'V
ORO\EGHQXP PJ / 0: 1R 1R 13 1'V
6HOHQLXP PJ/ 0: 1R 1R 13 1'V
6HOHQLXP PJ / 0: 1R 1R 13 1'V
6HOHQLXP PJ/ 0: 1R 1R 13 1'V
6HOHQLXP PJ / 0: 1R 1R 13 1'V



6DQLWDVE Y

PJ

&RQVWLWXHQW $QWLPRQ\

6DQLWDVE Y

6 DIQ IOW B N QARHVBIRDRIS B R B3 D Q\

1RQ 3DUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG

22222222222222222222222222222R2R22222222222222222222222222222222

00 (32 (32 00

7y k3 7, 2

$QDO\VLV BXQ&RQILGHQFH$@QWHUYDOV

30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\

6 DIQ IOW B N QARHVBIZRDRIS B R B3 D Q\

SDUDPHWULF &RQILGHQFH ,QWHUYDO

3HU ZHOO DOSKD

$SSHQG
‘DWD *

&RPSOLDQFH /LPLW LV3GIRWHOFHBGBKGDDOLW\ 1RWUW 6KDSLUR :LON DOSKD EDV

PJ

&RQVWLWXHQW

22222222222222222222222222222RQR2AR2222222222222222222222222222222

>

%D OGP
30DQW :LOOLDP & *RUJDV

$QDO\VL $0 &RWILGHQFH ,QWHUYDOV
&OLHQW BRXWKHES RRPSDQ\

$SSHQGL]
‘DWD *

6DQLWDVE Y

&RPSOLDQFH /LPLW LV3GIRWHOFHBGBEKGDDOLW\ 1RWW 6KDSLUR

PJ

&RQVWLWXHQW $UBNQLF

6DQLWDVE Y

PJ

&RQVWLWXHQW

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

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQ

:LON DOS

22222222222222222222222222223PRW22222222222222222222222222222222

00. oo o2 o2

7y o

$QDO\VBY Z 9&RQILGHQFH ,QWHUYDOV $S

30DQW :LOOLDP & *RUJDV &OLHQW RRXWKHRWKLE &RPSDQ\ 'D

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

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG 3HU ZHOO DOSKD

22222 22222 2222 2R22@22 222222222222222222222222

00 (32 00 00

7, o 7, 2

%HU\OOLXP
30DQW :LOOLDP & *RUJDV

$QDO\WLVHZX@RQILGHQFH $QWHBYDOV ¢
&OLHQW RRNDKHIEG &RPSDQ\ ‘D



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

1RQ 3DUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG 3HU ZHOO DOSKD

2222222222222222222222222222pR12R22222222222222222222222222222222

PJ

00 (32 (32 00

7y k3 7, 2

&RQVWLWXHQW &D&PEX®
30DQW :LOOLDP & *RUJDV

$QDO\VL $0Z &RHILGHQFH ,QWHUYDOV
&OLHQW BRRXWKHES RRPSDQ\

$SSHQGL
‘DWD *

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

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQFH ,Q
&RPSOLDQFH /LPLW LV3GIRWHOFHBGBKGDDOLW\ 1RWUW 6KDSLUR :LON DOSKD EDV

TPEW

PJ

-
o2 & X4 oo
S 75 g?
@, Q% %
%, [&
(47 Q@ U
&RQVWLWXHQW &RBXQW  $QDO\VL$0 A&RKMILGHQFH ,QWHUYDOV $SSHQGL]
30DQW :LOOLDP & *RUJDV &OLHQW BRNDKHRWE BRPSDQ\ '‘DWD *

6DQLWDVE Y

PJ

&RQVWLWXHQW &KURPIXR $QDO

6DQLWDVE Y

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

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO
3HU ZHOO DOSKD

&RPSOLDQFH /LPLW LV QRW H[FHHGHG

2222222222222222222222222222 33 22222222222222222222222222222222

00 (32 (32 00

7 k3 7, 2

30DQW :LOOLDP & *RUJDV

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

SBDUDPHWULF &RQILGHQFH ,QWHUYDO

$OLHZ GEHRFH ,QWHUYDOV
&OLHQW RRNDKHIEG &RPSDQ\

$SSH

'D

&RPSOLDQFH /LPLW LV3GIRWHOFHBGBEKGDDOLW\ 1RWW 6KDSLUR :LON DOS

22222222222222222222222222222RpR2R2222222222222222222222222222222

2
’ B
(%]
[ | = .
09 09 09 09
&RQVWLWXHQW &RPELQHG 59PEREPVLY 5XQ $0

30DQW :LOOLDP & *RUJDV

9LHZ &RQILGHQFH ,Q
&OLHQW RRNDKHIEG &RPSDQ\

'D



6DQLWDVE Y

PJ

6 DIQ IOW B N QARHVBIRDRIS B R B3 D Q\

SDUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV3GIRWHOFHBGBKGDDOLW\ 1RWW 6KDSLUR :LON DOSKD EDV

22222 22222 22222 2R2R2 22222202222202222222222222

09 0o 0o 0o
%
&RQVWLWXHQW NUXRWBXEH $QDO $0Z &RQILGHQFH ,QWHUYDOV $SSHQG
30DQW :LOOLDP & *RUJDV &OLHQW BRRXWKHES RRPSDQ\ ‘DWD *

6DQLWDVE Y

PJ

6 DIQ IOW B N QARHVBIZRDRIS B R B3 D Q\

3DUDPHWULF DQG 1RQ 3DUDPHWULF 13 &RQILGHQFH ,Q'
&RPSOLDQFH /LPLW LV3GIRWHOFRHBGBEBKGDDOLW\ 1RVYW 6KDSLUR

:LON DOSKD EDV

222222222222222222222222222QR2@22222222222222222222222222222222
|
|
-_—
po 00 00 QO
% % %5
@, R, O
2 %
(‘b/ Q’/ Oo<
&RQVWLWXHQW /LWKLXP $QDO\VLV 5XQ&RQILGHQFH $QWHUYDOV $SSHQGL
30DQW :LOOLDP & *RUJDV &OLHQW BRXWKHRWEE RARPSDQ\ '‘DWD *

6DQLWDVE Y

PJ

&RQVWLWXHQW

6DQLWDVE Y

PJ

&RQVWLWXHQW OHUFXU\

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

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO

&RPSOLDQFH /LPLW LV QRW H[FHHGHG

2222222222222222222222222222RR2R22222222222222222222222222222222

00 (32 (32 00

7 k3 7, 2

/IHDG
30DQW :LOOLDP & *RUJDV

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

$QDO\VLYO5X@L&RQILGHQFH ,QWHUYDOV
&OLHQW RRNDKHIEG &RPSDQ\

3HU ZHOO DOSKD

$SSH
'D

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO

&RPSOLDQFH /LPLW LV QRW H[FHHGHG

22222222222222222222222222222R2R22222222222222222222222222222222

00 (32 00 00

7, o 7, 2

30DQW :LOOLDP & *RUJDV

$QDO\VLYV 5%Q &RQILGHQFH$0QW UMD OV
&OLHQW RRNDKHIEG &RPSDQ\

3HU ZHOO DOSKD

'D



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

1RQ 3DUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG 3HU ZHOO DOSKD

2222222222222222222222222222 33 )22222222222222222222222222222222

PJ

00 (32 (32 00

7y k3 7, 2

&RQVWLWXHQW ORO\VEGHQXP
30DQW :LOOLDP & *RUJDV

$Q DD\ V LA 15 X QRREAH ,QWHUYDOV
&OLHQW RRNDKHEG BRPSDQ\

$SSHQGL] ,
‘DWD

6DQLWDVE Y

PJ

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

1RQ 3SDUDPHWULF &RQILGHQFH ,QWHUYDO
&RPSOLDQFH /LPLW LV QRW H[FHHGHG

22222222222222222222222222223pRW22222222222222222222222222222222

00 (32 (32 00

7 k3 7, 2

&RQVWLWXHQW 6HOHQLXP
30DQW :LOOLDP & *RUJDV

$QDO\VLNZ5X@®RQILGHQFH ,QWHUYBDV
&OLHQW RRNDKHIEG &RPSDQ\

3HU ZHOO DOSKD
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&RQVWLWXHQW
&KORULGH PJ/
&KORULGH PJ/
&KORULGH PJ/
S+ 68
S+ 68
S+ 68

, QWHUZHOO 3UHGLFWLRQ /LPLW

30DQW :LOOLDP &&RIRIOWKHUQ &RPSDQRUJID\DWES 1)

8SSHU /LP /RZHU /LP ‘DWH

QD

QD

QD
<HV
<HV
<HV

2EVHUY L] %J 1_1'V

<HV
<HV
<HV

3ULQWHG

6LIJQLILFL

$0

7UDQVIRUP $0OSKD OHWKRG

QD
QD
QD

VTUW [
VTUW [
VTUW [

3DUDP ,QWHU RI

3DUDP ,QWHU RI

3DUDP ,QWHU RI
13 ,RMCHW\QRU
13, QDMHW\QRUP
13 ,QDHW\QRUP



&RQVWLWXHQW

&KORULGH
&KORULGH
&KORULGH
&KORULGH
S+ 68
S+ 68
S+ 68
S+ 68

PJ/
PJ /
PJ/
PJ/

©o o o o

, QWHUZHOO 3UHGLFWLRQ /LPLW

30DQW :LOOLDP &&RIRIOWKHUQ &RPSDQRUJID\DWES 1)

8SSHU /LP /RZHU /LP

QD
QD

QD

QD

‘DWH

2EVHUY

<HV
1R

<HV
<HV

L] %J 1_1'V

<HV
1R

<HV

<HV

SULQWHG $0

7UDQVIRUP $0OSKD OHWKRG

Q D
Q D
QD
QD

VTUW [ 3DUDP ,QWHU
VTUW [ 3DUDP ,QWHU
VTUW [ 3DUDP ,QWHU
VTUW [ 3DUDP ,QWHU

$00 5H

R
R1
R
R

13 ,RMCHW\QRU
13 ,QMOHW\QRUP
13 ,QDMHW\QRUP
13 ,QDMHW\QRUP



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

([FHHGV /LPLW 0: 0: 0: BUHGLFWLRQ /LPLW

,QWHUZHOO 3DUDPHWULF

PJ

/LPLW

%DFNJURXQG 'DWD 6XP PADIUXAD EB VUHRR W QW UDHIDVQR U P D WWRSQ 'HY Q
1V 1RUPDOLW\ WHVW 6KDSLUR )UDRELD #DOSKILWLFD®BSSOBXODW F
z Rl HYHQW DOSKD 5HSRU@GR®BERDO FRPSDULVRQ DOSKD
SRLQWV WR OLPLW

&RQVWLWXHQW &KOEBNQGH $QDOWL . SIWHUZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW BRRXWKHES RRPSDQ\

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

([FHHGV /LPLWV 0: 0: 0: BUHGLFWLRQ /LPLW

,QWHUZHOO 1RQ SDUDPHWULF

gzzlm:ﬁ‘ v o
v \g ]
< 0
[ee]
© [} 0
[ ] 0
/ILPLW
/ILPLW

1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFEIDXNHDW KM BKD SIUHG ) B DVQ RIQD 0QRUWD O L W
GDWD WR EH QRQ QRUPDO DW WKH  HD\W SK@GOGIR AV W/ RR LW E I0RNH KRXR G YD OXH'
FRQVWLWXHQW DOSKD ,QGLYLGXDO FRPSDU&RREDDQQHED SRLQWYV WR OLF

&RQVWLWXHQ@DLE+5 X Q $0 9LHZUZBWG® 3/
30DQW :LOOLDP & *RUJDV &OLHQW RRNDKHIEG &RPSDQ\ ‘D



SUHGLFWLRQ /LPLW

&RQVWLWXHQW &KORULGH PJ/ $QDOWLIHZ 5X@PWHUZHOO 380

30DQW :LOOLDP & *RUJDV

&OLHQW RRERIDAKEEE /ARPSDQ\

'‘DWD *

EJ

EJ

0: EJ 0: 0:

%

EJ 0: 0: 0:

% % %



SUHGLFWLRQ /LPLW

&RQVWLWXHQW S+ 68
30DQW :LOOLDP & *RUJDV

$QDO\VLY 5XQQWHUZHOOS$3/ 9LHZ
&OLHQW RRERIDAKEEE /ARPSDQ\

'‘DWD *

EJ

EJ

0:

EJ 0: 0:

EJ 0: 0: 0:



, QWUDZHOO 3UHGLFWLRQ /LPLW 6LJQLILFLCL

30DQW :LOOLDP &&RIRIOWKHUQ &RPSDQRUJID\DWES 1)

SULQWHG $0
&RQVWLWXHQW :HOO 8SSHU /LP /RZHU /LP ‘DWH 2EVHUY 6LJ %J 1_1'V 7UDQVIRUP $0OSKD OHWKRG
6XOIDWH PJ/ 0: QD <HV 1R UBDURIP ,QW
6XOIDWH PJ/ 0: Q D <HV 1R UBDURIP ,QW
7RWDO 'LVVROYHG 6ROLGV 0: QD <HV

1R 3DUDP ,QWUD RI



, QWUDZHOO 3UHGLFWLRQ /LPLW $0O0O 5H

30DQW :LOOLDP &&RURIDWKHBUQ &RPSDQRUID\DW®S 1) SULQWHG $0

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

%RURQ PJ / 0: Q 1R QD QWUDL3QRUPDOLW\
%RURQ PJ / 0: QD 1R QD ,QWUD3 QRUPDOLW\
%RURQ PJ / 0: QD 1R QD QWUDL3QRUPDOLW\
%RURQ PJ / 0: QD 1R QD ,QWUD3 QRUPDOLW\
%RURQ PJ / 0: QD 1R 1R QWDDDPR/
%RURQ PJ / 0: QD 1R 1R QWDDDPR|
%RURQ PJ / 0: QD 1R 1R UIDURBRP ,QW
%RURQ PJ / 0: QD 1R QD QR POWU WY\
&DOFLXP PJ/ 0: QD 1R QD QRGP Q@D
&DOFLXP PJ/ 0: QD 1R 1R DBDBDP ,QWU
&DOFLXP PJ / 0: QD 1R 1R DBDBDP ,QWU
&DOFLXP PJ/ 0: QD 1R 1R DBDBDP ,QWU
&DOFLXP PJ / 0: QD 1R 1R DBDBDP ,QWU
&DOFLXP PJ/ 0: QD 1R 1R DBDBDP ,QWU
&DOFLXP PJ/ 0: QD 1R [A DBDBDP ,QWU
&DOFLXP PJ/ 0: QD 1R 1R 3DRIDP ,QWUD
JOXRULGH PJ / 0: QD 1R 1R ,QW8DU DRI
JOXRULGH PJ / 0: QD 1R 1R ,QWGEDU A
JOXRULGH PJ / 0: QD 1R 0Q [ DP ,QWUIDURI
JOXRULGH PJ / 0: QD 1R [A ,QW8DU DRI
JOXRULGH PJ / 0: QD 1R 1R ,QWGEDU A
JOXRULGH PJ / 0: QD 1R 1R ,QWGEDU A
JOXRULGH PJ / 0: QD 1R 1R QWWDURP |,
JOXRULGH PJ / 0: QD 1R 1R QWWDURP |,
6XOIDWH PJ / 0: QD 1R QD QR.G P, QO
6XOIDWH PJ/ 0: QD 1R 1R D3DRDP ,QWU
6XOIDWH PJ / 0: QD 1R 1R D3DRDP ,QWU
6XOIDWH PJ / 0: QD <HV 1R UBDURP ,QW
6XOIDWH PJ / 0: QD 1R 1R D3DRDP ,QWU
6XOIDWH PJ / 0: QD <HV 1R UBDURP ,QW
6XOIDWH PJ / 0: QD 1R 1R 3RUDP ,QWUD
6XOIDWH PJ / 0: QD 1R QD QRUP DODW WD
7RWDO 'LVVROYHG 6ROLGV 0: QD <HV 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG BROLGV 0 QD 1R 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG BROLGV 0 QD 1R 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGYV 0 QD 1R [A  3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGV 0 QD 1R 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGV 0 QD 1R 1R 3DUDP ,QWUD RI
7RWDO 'LVVROYHG 6ROLGV 0 QD 1R [A  3DUDP ,QWUD RI
7RWDO 'LVVROYHG BROLGV 0 QD 1R 1R 3DUDP ,QWUD RI



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 1RQ SDUDPHWULF

| | 0: EDFNJURXQG

* 0: FRPSOLDQFH

PJ
]

/ILPLW

1RQ SDUDPHWULF WHVW XVHG LQ OLHEHFIDXMUDWKMW 6 KD SIUHG LIFOW. R@® WRPQWW\ WHVW VK

WR EH QRQ QRUPDO DW WKH DOSKDEDFANHOR X Q® MWD QXHWLIKHVWIRM :HOO FRQVWLWXI
SDLU DQQXDO DOSKD ,QGLYLGXDO FRRSDULVRQ DOSKD
&RQVWLWXHQ WQ BARURXQ $0 9LI@AVUDZHOO 3/
30DQW :LOOLDP & *RUJDV &OLHQW RRNDKREEG RRPSDQ\ 'DWD *
6DQLWDVE Y 6 DI IOA B M QARVBKANDRIGS R R S D Q\
+ROORZ V\PEROV LQGLFDWH FHQVRUHG YDOXHV
:LWKLQ /LPLW BUHGLFWLRQ /LPLW

,QWUDZHOO 1RQ SDUDPHWULF
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