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Preface
The intent of the feasibility study is to determine a plan, with ballpark cost and construction time
estimates, to connect the subject generation to the PJM network at a location specified by the
Interconnection Customer. The Interconnection Customer may request the interconnection of
generation as a capacity resource or as an energy-only resource. As a requirement for
interconnection, the Interconnection Customer may be responsible for the cost of constructing:
(1) Direct Connections, which are new facilities and/or facilities upgrades needed to connect the
generator to the PJM network, and (2) Network Upgrades, which are facility additions, or
upgrades to existing facilities, that are needed to maintain the reliability of the PJM system.

In some instances a generator interconnection may not be responsible for 100% of the identified
network upgrade cost because other transmission network uses, e.g. another generation
interconnection, may also contribute to the need for the same network reinforcement. The
possibility of sharing the reinforcement costs with other projects may be identified in the
feasibility study, but the actual allocation will be deferred until the impact study is performed.

The Feasibility Study estimates do not include the feasibility, cost, or time required to obtain
property rights and permits for construction of the required facilities. The project developer is
responsible for the right of way, real estate, and construction permit issues. For properties
currently owned by Transmission Owners, the costs may be included in the study.

PJM utilizes manufacturer models to ensure the performance of turbines is properly captured
during the simulations performed for stability verification. Turbine manufacturers provide such
models to their customers. The list of manufacturer models PJM has already validated is
contained in Attachment G-2 of Manual 14A. Manufacturer models may be updated from time to
time, for various reasons such as to reflect changes to the control systems or to more accurately
represent the capabilities turbines and controls which are currently available in the field.
Additionally, as new turbine models are developed, turbine manufacturers provide such new
models which must be used in the conduct of these studies. PJM needs adequate time to evaluate
the new models in order to reduce delays to the System Impact Study process timeline for the
Interconnection Customer as well as other Interconnection Customers in the study group.
Therefore, PJM will require that any Interconnection Customer with a new manufacturer model
must supply that model to PJM, along with a $10,000 fully refundable deposit, no later than three
(3) months prior to the starting date of the System Impact Study (See Section 2.2.2. of Manual
14A for starting dates) for the Interconnection Request which shall specify the use of the new
model. The Interconnection Customer will be required to submit a completed dynamic model
study request form (Attachment G-1 of Manual 14A) in order to document the request for the
study.
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General

The Interconnection Customer (IC) proposes to increase the generation of its previous PJM
Project #AB2-067, an 1100.0 MW (1100.0 MW Capacity) natural gas generating facility by
550.0 MW (550.0 MW Capacity) in The IC, Ohio (see Figure 2). The primary point of
interconnection is to AEP’s Kammer – Vassell 765 kV line (see Figure 1). Both projects will be
known as the “The IC Power Station” and are summarized in the table below:

AB2-067 AC1-044

Plant Configuration 1 x 1 CC 1 x 1 CC

Maximum Facility Output (MW) 1,100 550

Capacity (MW) 1,100 550

Planned Backfeed September 1, 2019 September 1, 2019

Planned In-Service September 1, 2020 September 1, 2020

Table 1

Attachment Facilities

Primary Point of Interconnection (Kammer – Vassell 765 kV Line)

PJM Project AB2-067 will pay for the necessary direct connection work required. Project AC1-
044 will share the same Generator lead to the new 765 kV interconnection switching station
being constructed by Project AB2-067.

It is understood that the IC is responsible for all costs associated with this interconnection. The
cost of The IC’s generating plant and the costs for the line connecting the generating plant to the
IC Power Station’s switching station are not included in this report; these are assumed to be the
IC Power Station’s responsibility.

The Generation Interconnection Agreement does not in or by itself establish a requirement for
American Electric Power to provide power for consumption at the developer's facilities. A
separate agreement may be reached with the local utility that provides service in the area to
ensure that infrastructure is in place to meet this demand and proper metering equipment is
installed. It is the responsibility of the developer to contact the local service provider to
determine if a local service agreement is required.

Interconnection Customer Requirements
Requirement from the PJM Open Access Transmission Tariff:

1. An Interconnection Customer entering the New Services Queue on or after October 1,
2012 with a proposed new Customer Facility that has a Maximum Facility Output equal
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to or greater than 100 MW shall install and maintain, at its expense, phasor measurement
units (PMUs). See Section 8.5.3 of Appendix 2 to the Interconnection Service
Agreement as well as section 4.3 of PJM Manual 14D for additional information.

2. The Interconnection Customer may be required to install and/or pay for metering as
necessary to properly track real time output of the facility as well as installing metering
which shall be used for billing purposes. See Section 8 of Appendix 2 to the
Interconnection Service Agreement as well as Section 4 of PJM Manual 14D for
additional information.

Revenue Metering and SCADA Requirements

PJM Requirements
The Interconnection Customer will be required to install equipment necessary to provide
Revenue Metering (KWH, KVARH) and real time data (KW, KVAR) for IC’s generating
Resource. See PJM Manuals M-01 and M-14D, and PJM Tariff Sections 24.1 and 24.2.

AEP Requirements
The Interconnection Customer will be required to comply with all AEP Revenue Metering
Requirements for Generation Interconnection Customers. The Revenue Metering Requirements
may be found within the “Requirements for Connection of New Facilities or Changes to Existing
Facilities Connected to the AEP Transmission System” document located at the following link:

http://www.pjm.com/~/media/planning/plan-standards/private-aep/aep-interconnection-
requirements.ashx
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Network Impacts

The Queue Project AC1-044 was evaluated as a 550.0 MW (Capacity 550.0 MW) injection
tapping the Kammer-Vassell 765kV line (AB2-067 Tap) substation in the AEP area. Project
AC1-044 was evaluated for compliance with applicable reliability planning criteria (PJM,
NERC, NERC Regional Reliability Councils, and Transmission Owners). Project AC1-044 was
studied with a commercial probability of 53%. Potential network impacts were as follows:

Base Case Used
Summer Peak Analysis – 2020 Case

Contingency Descriptions
The following contingencies resulted in overloads:

None

Generator Deliverability
(Single or N-1 contingencies for the Capacity portion only of the interconnection)

None

Multiple Facility Contingency
(Double Circuit Tower Line, Fault with a Stuck Breaker, and Bus Fault contingencies for the full
energy output)

None

Contribution to Previously Identified Overloads
(This project contributes to the following contingency overloads, i.e. "Network Impacts",
identified for earlier generation or transmission interconnection projects in the PJM Queue)

None

Steady-State Voltage Requirements
(Results of the steady-state voltage studies should be inserted here)

None
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Short Circuit
(Summary of impacted circuit breakers)

New circuit breakers found to be over-duty:

#
Over-Duty Circuit

Breaker
Duty Percent with AC1-044 Duty Percent without AC1-044

Duty Percent
Difference

#1
South Canton 138 kV

Circuit Breaker L
100.07% 99.98% 0.09%

#2
South Canton 138 kV

Circuit Breaker L2
100.07% 99.98% 0.09%

Table 2

Affected System Analysis & Mitigation

LGEE Impacts:

LGEE Impacts to be determined during later study phases (as applicable).

MISO Impacts:

MISO Impacts to be determined during later study phases (as applicable).

Duke, Progress & TVA Impacts:

Duke Carolina, Progress, & TVA Impacts to be determined during later study phases (as
applicable).

OVEC Impacts:

OVEC Impacts to be determined during later study phases (as applicable).

Delivery of Energy Portion of Interconnection Request
PJM also studied the delivery of the energy portion of this interconnection request. Any
problems identified below are likely to result in operational restrictions to the project under
study. The developer can proceed with network upgrades to eliminate the operational restriction
at their discretion by submitting a Merchant Transmission Interconnection request.

Note: Only the most severely overloaded conditions are listed below. There is no guarantee of
full delivery of energy for this project by fixing only the conditions listed in this section. With a
Transmission Interconnection Request, a subsequent analysis will be performed which shall
study all overload conditions associated with the overloaded element(s) identified.

Not Applicable
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New System Reinforcements

#
Over-Duty Circuit

Breaker
Upgrade Description Schedule Estimated Cost

#1 South Canton 138 kV
Circuit Breaker L

Replace 63kA Circuit Breaker with 80kA Circuit
Breaker

An approximate construction time
would be 12 to 18 months after
signing an interconnection
agreement.

$800,000

#2
South Canton 138 kV

Circuit Breaker L2
Replace 63kA Circuit Breaker with 80kA Circuit

Breaker

An approximate construction time
would be 12 to 18 months after
signing an interconnection
agreement.

$800,000

Total New Network Upgrades $1,600,000

Table 3

Schedule

It is anticipated that the time between receipt of executed agreements and Commercial Operation
may range from 12 to 18 months if no line work is required. If line work is required,
construction time would be between 24 to 36 months after signing an interconnection agreement.

Conclusion

Based upon the results of this Feasibility Study, the increase of 550.0 MW (PJM Project #AC1-
044) generation to The IC Power Station’s previous request (PJM Project #AB2-067) will
require the following additional interconnection charges.

Cost Breakdown for Primary Point of Interconnection (Kammer-Vassell 765 kV Line)

Attachment Cost

PJM Project AB2-067 will pay for the necessary direct
connection work required. Project AC1-044 will share the
same Generator lead to the new 765 kV interconnection
switching station being constructed for Project AB2-067.

Non-Direct Connection
Cost Estimate

765 kV Revenue Metering may need to be upgraded for the
additional generation

$100,000

Replace the South Canton 138 kV Circuit Breaker L $800,000

Replace the South Canton 138 kV Circuit Breaker L2 $800,000

Total Estimated Cost for Project AC1-044 $1,700,000

Table 4

The estimates are preliminary in nature, as they were determined without the benefit of detailed
engineering studies. Final estimates will require an on-site review and coordination to determine
final construction requirements.
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Jmkyvi 5> Kvsww Wxexi Tvshygx f} Wipigx Mrhywxv} mr Slms/ 533305348 +fmppmsrw sj 5349 hsppevw,

Wsyvgi> Y1W1 Fyviey sj Igsrsqmg Erep}wmw

51615 Iqtps}qirx erh Yriqtps}qirx

Mr 5348/ qensv iqtps}ivw mr Iewxivr Slms mrgpyhih viwxeyverxw/ vixempivw erh {lspiwepivw/

lswtmxepw erh sxliv liepxlgevi jegmpmxmiw/ viep iwxexi gsqtermiw/ erh xvygo gsqtermiw +wii

Jmkyvi 6,1 Vikevhmrk xli wyttp} sj {svoivw jsv KTW gsrwxvygxmsr/ mr 5348 xlivi {ivi er

iwxmqexih 8/;;3 gsrwxvygxmsr pefsvivw mr xli Gspyqfyw qixvs evie/ tevx sj {lmgl mw

syxwmhi Iewxivr Slms1 Figeywi xli tvsnigx wmxi mw {mxlmr hvmzmrk hmwxergi sj xli Gspyqfyw

qixvs evie/ xli erep}wmw ewwyqiw xlex xli vikmsr�w pefsv wyttp} {mpp fi efpi xs qiix xli

jegmpmx}�w gsrwxvygxmsr hiqerh1

'0

'83

'433

'483

'533

'583

'633

'683

F
mpp

ms
r
w

Smp ) Kew I|xvegxmsr

Yxmpmxmiw

Gsrwxvygxmsr

Tvsjiwwmsrep Wivzmgiw

Vixemp Xvehi

Liepxl Gevi

Qeryjegxyvmrk
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Jmkyvi 6> Xst Xir Tvmzexi0Wigxsv Mrhywxvmiw f} Iqtps}qirx mr Iewxivr Slms/ 5348

Vero Hiwgvmtxmsr Iqtps}qirx

4 Pmqmxih0wivzmgi viwxeyverxw 57/453

5 Jypp0wivzmgi viwxeyverxw 54/;53

6 [lspiwepi xvehi 54/963

7 Lswtmxepw 54/7=3

8 Viep iwxexi 53/343

9 Ryvwmrk erh gsqqyrmx} gevi jegmpmxmiw 4;/733

; Vixemp � kirivep qivglerhmwi wxsviw 47/;83

< Vixemp � jssh erh fiziveki wxsviw 44/;=3

= Xvygo xverwtsvxexmsr 44/863

43 Sjjmgiw sj tl}wmgmerw 44/763

Wsyvgi> MQTPER 5348 fewih sr Y1W1 Fyviey sj Igsrsqmg Erep}wmw hexe

Hyvmrk xli Kviex Vigiwwmsr/ xli yriqtps}qirx vexi mr Iewxivr Slms i|giihih wxexi erh

rexmsrep pizipw/ ypxmqexip} tieomrk ex e vexi sj sziv 44 tivgirx mr 5343 +wii Jmkyvi 7,1 F}

5345/ Iewxivr Slms�w yriqtps}qirx vexi jipp xs ;19 tivgirx/ e vexi iuyep xs Slms�w erh

fips{ xlex sj xli Y1W1 Ew sj 5348/ xli yriqtps}qirx vexi mr Iewxivr Slms {ew 913

tivgirx/ 814 tivgirxeki tsmrxw fips{ mxw 5343 tieo erh 319 tivgirxeki tsmrxw fips{ mxw

tvi0vigiwwmsr pizip1



Igsrsqmg Ewwiwwqirx sj Kyivrwi} Ts{iv Wxexmsr

Igsrsqmg Hizipstqirx Viwievgl Kvsyt/ Mrg1 Teki 43

Jmkyvi 7> Yriqtps}qirx Vexi mr Slms/ Iewxivr Slms ) xli Y1W1/ 533<05348

Rsxi> Slms erh Y1W1 yriqtps}qirx vexiw vijpigx e wiewsrepp} ehnywxih qsrxlp} zepyi1 Xli Iewxivr Slms

vexi vijpigxw er erryep eziveki/ ew qsrxlp}/ wiewsrepp} ehnywxih zepyiw evi rsx ezempefpi f} gsyrx}1

Wsyvgi> Y1W1 Fyviey sj Pefsv Wxexmwxmgw

3(

5(

7(

9(

<(

43(

45(

533< 533= 5343 5344 5345 5346 5347 5348

Slms Iewxivr Slms Y1W1
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6 Igsrsqmg Mqtegxw
Xlmw wigxmsr iwxmqexiw xli igsrsqmg mqtegxw ewwsgmexih {mxl KTW/ erh mw fewih sr xli

jegmpmx}�w tvipmqmrev} fyhkix iwxmqexiw jsv gsrwxvygxmsr erh wyfwiuyirx stivexmsrw1

Gsrwxvygxmsr sj KTW/ wglihypih xs fikmr mr ievp} 534</ {mpp mrjpyirgi igsrsqmg egxmzmx} mr

Iewxivr Slms erh xli viwx sj wxexi sziv e tivmsh sj 66 qsrxlw f} lmvmrk psgep gsrwxvygxmsr

xvehi pefsv erh wsyvgmrk wsqi gsrwxvygxmsr0tlewi mrtyxw +getmxep ksshw/ qexivmepw/ erh

wyttpmiw, psgepp}1 [mxl tperx stivexmsrw fikmrrmrk mr pexi 5353/ igsrsqmg mqtegxw {mpp

xverwmxmsr jvsq gsrwxvygxmsr0vipexih xs stivexmsrw0vipexih1 KTW {mpp stivexi {mxl Iewxivr

Slms +viwmhirx, iqtps}iiw erh fi wyttpmih2qemrxemrih f} tyvglewmrk wsqi tivgirxeki

sj psgep tevxw/ wyttpmiw/ erh wivzmgiw1 Epp tvsnigx wtirhmrk erh mqtegx jmkyviw evi mr 5349

hsppevw1

614 Igsrsqmg Mqtegx Qixlshspsk}

Xli jspps{mrk igsrsqmg mqtegx viwypxw tsvxve} xli hmvigx ijjigxw ewwsgmexih {mxl xli

tvsnigx�w tlewi0wtigmjmg wtirhmrk/ erh xli �qypxmtpmiv� ijjigxw1 Hyvmrk xli gsrwxvygxmsr

tlewi/ xli hmvigx ijjigxw tivxemr xs lmvmrk qiqfivw sj xli psgep viwmhirx {svo jsvgi/ erh

xli psgep wlevi sj xli rsr0pefsv0vipexih wtirhmrk xs fymph xli jegmpmx}1 Gsrwxvygxmsr

mqtegxw epws mrgpyhi xli wyfwiuyirx vsyrhw sj psgep tyvglewmrk sj wyttpmiw +mrhmvigx, erh

xli wtirhmrk f} xlswi {svomrk ex xli jegmpmx} erh ex wyttpmivw +mrhygih,1 Hyvmrk xli

stivexmsrw tlewi/ xli psgep hmwtswmxmsr sj xli erryep stivexmrk fyhkix mw rigiwwev} xs

getxyvi xli mrhmvigx erh mrhygih ijjigxw/ fyx xli wix sj hmvigx ijjigxw wlsyph hiwgvmfi xli

erryep tvshygxmsr sj KTW�reqip} mxw kvsww viziryiw/4 iqtps}qirx/ erh te}vspp1 Xsxep

igsrsqmg mqtegxw vitviwirx xli gsqfmrexmsr sj hmvigx/ mrhmvigx/ erh mrhygih ijjigxw/

wxexih mr xivqw hsppevw sj syxtyx/ hsppevw sj pefsv mrgsqi/ erh iqtps}qirx1

Mrmxmep wtirhmrk ijjigxw evi mhirxmjmih jvsq tvipmqmrev} gsrwxvygxmsr erh erryep stivexmrk

fyhkixw jsv xli tvstswih jegmpmx}1 Xliwi fyhkixw tvszmhi iwxmqexih pefsv erh qexivmepw

i|tirhmxyviw xs wyttsvx gsrwxvygxmsr erh iwxmqexiw sj {lex mw wsyvgih psgepp} +{mxlmr xli

Iewxivr Slms 4<0gsyrx} vikmsr sv ipwi{livi mr xli Slms igsrsq},1

Xli mrhmvigx erh mrhygih ijjigxw evi iwxmqexih ywmrk er MQTPER qypxm0vikmsr mrtyx0

syxtyx +QVMS, qship jsv Iewxivr Slms erh xli wxexi sj Slms15 Xliwi qypxmtpmivw xvegi

mrhmvigx erh mrhygih mqtegxw kirivexih jvsq mrhywxv} vipexmsrwlmtw mr Iewxivr Slms erh

xli wxexi1 Mqtpmih xvehi jps{w epws mrjpyirgi xli qypxmtpmiv viwtsrwi1 Xli qshipw evi

gepmfvexih xs hitmgx vikmsr0wtigmjmg mrhywxv}0f}0mrhywxv} tyvglewmrk texxivrw +jsv xli

4 [i iwxmqexi xlmw zepyi ywmrk te}vspp hexe epsrk {mxl vikmsr0wtigmjmg hexe jvsq xli MQTPER qship sr jswwmp

jyip0jmvih ipigxvmg kirivexsvw1
5 MQTPER mw e tvstvmixev} igsrsqmg mqtegx qship xlex ywiw hexe jvsq qypxmtpi tyfpmgp}0ezempefpi hexewixw

tyfpmwlih f} xli Y1W1 Fyviey sj Igsrsqmg Erep}wmw erh Fyviey sj Pefsv Wxexmwxmgw/ eqsrk sxlivw1 Jsv qsvi

mrjsvqexmsr sr MQTPER/ zmwmx lxxt>22mqtper1gsq21

3
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mrhmvigx ijjigxw, erh gsrwyqiv tyvglewmrk texxivrw +jsv xli mrhygih ijjigxw,1 Xli mrhmvigx

erh mrhygih qypxmtpmivw jsv iegl mrhywxv} iwxmqexi ls{ qygl ehhmxmsrep egxmzmx} viwypxw

{lir e tvsnigx wxmqypexiw psgep fywmriww1

Xli wm~i sj xli ejjigxih evie mw gvmxmgep jsv mqtegx erep}wmw ew e pevkiv igsrsqmg vikmsr {mpp

getxyvi qsvi qypxmtpmiv xverwegxmsrw xler e wmrkpi gsyrx} epsri1 Xlivijsvi/ mx mw gvygmep xs

xlmw ewwiwwqirx xlex wyttpmiw erh pefsv evi hmwxmrkymwlih f} xlswi xlex {syph gsqi

hmvigxp} jvsq Iewxivr Slms/ xlswi xlex {syph gsqi jvsq xli viwx sj Slms/ erh xlswi xlex

pieo e{e} fi}srh xli wxexi fsyrhev}1 Mqtegxw jsv Iewxivr Slms evi hivmzih jvsq psgep

tyvglewiw mr xli 4< gsyrxmiw erh xli qypxmtpmiv ijjigxw mr xlex vikmsrep igsrsq}/ {lmpi

mqtegxw jsv xli wxexi sj Slms evi hivmzih jvsq xli wyq sj mqtegxw mr Iewxivr Slms erh xli

mqtegxw viwypxmrk jvsq tyvglewiw {mxl fywmriwwiw mr xli viwx sj Slms1 Viwypxw wxiqqmrk

jvsq xli gsrwxvygxmsr erh stivexmsrw tlewiw evi tviwirxih jsv fsxl kiskvetlmiw1

Oi} xs keykmrk xli szivepp mqtegx sj KTW mw xli mhirxmjmgexmsr sj ls{ qygl sj xli mrmxmep

wtirhmrk {mpp fi psgep gsrxirx1 Xs vijpigx gsrwxvygxmsr erh stivexmsrw mrtyxw jsv xli

jegmpmx} erh xli qypxmtpmiv viwtsrwiw xlex {syph irwyi/ IHV Kvsyt jspps{w e fmpp0sj0ksshw

ettvsegl xlex ywiw fyhkix mrjsvqexmsr1

615 Mqtegxw sj Gsrwxvygxmsr

Gsrwxvygxmsr mw i|tigxih xs fikmr mr 534< erh pewx 66 qsrxlw/ {mxl 7< tivgirx sj

wtirhmrk sggyvvmrk mr xli jmvwx 45 qsrxlw/ 69 tivgirx sggyvvmrk fix{iir qsrxlw 46057/

erh 49 tivgirx sggyvvmrk xlvsykl qsrxlw 580661 Xli xsxep getmxep syxpe} +kvsww tvsnigx

gswx, xs hizipst erh gsrwxvygx KTW {mpp fi er iwxmqexih '417 fmppmsr/ '583 qmppmsr sj {lmgl

{mpp fi wtirx sr pefsv {mxl xli viwx wtirx sr iuymtqirx erh qexivmepw16 Hyvmrk

gsrwxvygxmsr sj KTW/ psgep gsrwxvygxmsr {svoivw {mpp fi irpmwxih {ls wtirh {ekiw ex psgep

fywmriwwiw1 Epws/ psgepp} wsyvgih wyttpmiw {mpp kirivexi egxmzmx} jsv gsrxvegxsvw/ wivzmgi

tvszmhivw/ erh qeryjegxyvivw1

Xli mqtegxw tviwirxih mr xlmw wigxmsr evi hivmzih jvsq gsrwxvygxmsr fyhkix iwxmqexiw

tvszmhih f} xli hizipstiv1 Hmvigx mqtegxw vitviwirx psgep tvshygxmsr viuymviqirxw sj xli

fyhkix/ mrhmvigx mqtegxw gsqi jvsq wyttp} tyvglewiw/ erh mrhygih mqtegxw gsqi jvsq

hmwtswefpi mrgsqi wtirx {mxlmr xli vikmsr sv wxexi1

61514 Vikmsrep erh Wxexi{mhi Wyttp} sj Pefsv erh Mrtyxw

Sj xli xsxep gsrwxvygxmsr wyttpmiw erh pefsv syxpe} sj '417 fmppmsr/ ettvs|mqexip} 58

tivgirx vijpigxw gsrxvegxmrk erh pefsv i|tirhmxyviw {mxlmr Iewxivr Slms1 Xlmw wlevi

mrgviewiw xs ettvs|mqexip} 6< tivgirx {lir xli irxmvi wxexi sj Slms hijmriw xli qevoix

+mrgpywmzi sj Iewxivr Slms, +wii Xefpi 5,1 Xli tvsnigx hizipstiv lew ewwyqih xlex =3

6 Xli mqtegx erep}wmw i|gpyhiw xli gswx sj perh eguymwmxmsr figeywi mx vitviwirxw e xverwjiv sj {iepxl vexliv

xler ri{ {iepxl gviexmsr1
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tivgirx sj xli gsrwxvygxmsr pefsv {mpp gsqi jvsq Iewxivr Slms {mxl xli viwx gsqmrk jvsq

ipwi{livi mr xli wxexi1 Xlmw ewwyqtxmsr mw wyttsvxih f} xli jegx xlex xlivi mw er eqtpi0

wm~ih gsrwxvygxmsr pefsv jsvgi mr xli vikmsr +ew hmwgywwih mr Wigxmsr 51615,1 Xli viqemrmrk

gsrwxvygxmsr hsppevw vitviwirx wyttpmiw xlex evi tyvglewih syxwmhi sj xli wxexi sj Slms1

Xefpi 5> Iwxmqexih Gsrwxvygxmsr Fyhkix +660qsrxl xsxep, +qmppmsrw sj 5349 hsppevw,

Wtirhmrk Gexiksv} Xsxep Wtirh

Iewxivr

Slms

Wlevi

Iewxivr Slms

Wtirh

Viwx0sj0

Slms

Wlevi

Viwx0sj0Slms

Wtirh

Xsxep Slms

Wtirh

Irkmriivmrk erh tvsgyviqirx

Irkmriivmrk2hiwmkr '53/333/333 8( '4/333/333 8( '4/333/333 '5/333/333

Wmxi tvitevexmsr '58/333/333 433( '58/333/333 3( '3 '58/333/333

Tivqmxxmrk jiiw '5/333/333 83( '4/333/333 83( '4/333/333 '5/333/333

Mrwyvergi ';/333/333 63( '5/433/333 3( '3 '5/433/333

Tvsnigx qerekiqirx '43/333/333 48( '4/833/333 8( '833/333 '5/333/333

Fymphmrk iuymtqirx +getmxep, gswxw

Tvi0irkmriivih fymphmrkw '483/333/333 73( '93/333/333 83( ';8/333/333 '468/333/333

Ts{iv kirivexmsr iuymtqirx +xyvfmriw, '783/333/333 3( '3 3( '3 '3

Fypo qixep qexivmepw +i1k1/ tmtiw/ ipigxvmgep, '533/333/333 43( '53/333/333 53( '73/333/333 '93/333/333

Sxliv fypo qexivmepw +i1k1/ mrwypexmsr/ {ssh, '9=/333/333 43( '9/=33/333 48( '43/683/333 '4;/583/333

Xverwjsvqivw/ kirivexsvw/ fvieoivw/ gsrxvspw '<3/333/333 3( '3 3( '3 '3

Gsrxmrysyw iqmwwmsr w}wxiqw '6/333/333 3( '3 3( '3 '3

[ewxi erh {exiv xviexqirx w}wxiqw '83/333/333 8( '5/833/333 8( '5/833/333 '8/333/333

Jyip gsqtviwwsvw/ hmiwip ) rex1 kew lerhpmrk '43/333/333 8( '833/333 8( '833/333 '4/333/333

Mrwxvyqirxexmsr '53/333/333 8( '4/333/333 8( '4/333/333 '5/333/333

Sxliv +iuymtqirx piewmrk/ psgep wyfw, '83/333/333 73( '53/333/333 83( '58/333/333 '78/333/333

Hmwxvmfyxmsr iuymtqirx +getmxep, gswxw

Tspiw '5/333/333 3( '3 3( '3 '3

[mviw '</333/333 3( '3 3( '3 '3

Xverwjsvqivw '63/333/333 3( '3 3( '3 '3

Sxliv gsrxvspw erh iuymtqirx '5/333/333 43( '533/333 43( '533/333 '733/333

Wyfwxexmsr wxvygxyviw/ jirgiw/ ixg1 '</333/333 58( '5/333/333 43( '<33/333 '5/<33/333

Pefsv gswx '583/333/333 =3( '558/333/333 43( '58/333/333 '583/333/333

Xsxep gsrwxvygxmsr gswx/ mrgpyhmrk pefsv '4/779/333/333 58( '69</;33/333 46( '4<5/<83/333 '884/883/333

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr/ PPG

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1
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Gsrwxvygxmsr sj KTW xverwpexiw mrxs hmvigx/ rsr0pefsv0vipexih wtirhmrk xsxepmrk '635

qmppmsr jsv fywmriwwiw {mxlmr xli wxexi sj Slms/ {mxl '477 qmppmsr sggyvvmrk {mxlmr Iewxivr

Slms +wii Xefpi 6,1 Xlivi {mpp fi mqtegxw sr svhivw jsv tevxw erh qexivmepw jvsq Slms

qeryjegxyvivw/ ew {ipp ew svhivw jsv wivzmgiw jvsq psgep irkmriivmrk/ hiwmkr/ erh wmxi

tvitevexmsr mrhywxvmiw1

Xefpi 6> Psgepp} Tvsgyvih Gsrwxvygxmsr Wtirhmrk f} Mrhywxv} +660qsrxl xsxep, +5349 hsppevw,

Mrhywxv} Mrhywxv} Wigxsv Hiwgvmtxmsr
Iewxivr Slms

Tvsgyviqirx

Viwx0sj0Slms

Tvsgyviqirx

Xsxep Slms

Tvsgyviqirx

84 [exiv/ wi{eki/ erh sxliv w}wxiqw '5/833/333 '5/833/333 '8/333/333

87 Gsrwxvygxmsr sj sxliv ri{ ts{iv erh gsqqyrmgexmsr wxvygxyviw '58/333/333 '3 '58/333/333

548 Qmrivep {ssp qeryjegxyvmrk '9/=33/333 '43/683/333 '4;/583/333

54; Mvsr erh wxiip qmppw erh jivvsepps} qeryjegxyvmrk '53/333/333 '73/333/333 '93/333/333

56= Tpexi {svo qeryjegxyvmrk '93/333/333 ';8/333/333 '468/333/333

575 Svreqirxep erh evglmxigxyvep qixep {svo qeryjegxyvmrk '5/333/333 '<33/333 '5/<33/333

5<6 Kew xyvfmri kirivexsv wix yrmxw qeryjegxyvmrk '3 '3 '3

5<< Emv erh kew gsqtviwwsv qeryjegxyvmrk '833/333 '833/333 '4/333/333

64; Mrhywxvmep tvsgiww zevmefpi mrwxvyqirxw qeryjegxyvmrk '4/533/333 '4/533/333 '5/733/333

665 Ts{iv/ hmwxvmfyxmsr/ erh wtigmepx} xverwjsvqiv qeryjegxyvmrk '3 '3 '3

76; Mrhywxvmep tvsgiww zevmefpi mrwxvyqirxw qeryjegxyvmrk '5/433/333 '3 '5/433/333

778 Gsqqivgmep erh mrhywxvmep qeglmriv} erh iuymtqirx virxep erh piewmrk '53/333/333 '58/333/333 '78/333/333

77= Evglmxigxyvep/ irkmriivmrk/ erh vipexih wivzmgiw '5/833/333 '4/833/333 '7/333/333

859 Sxliv psgep kszivrqirx irxivtvmwiw '4/333/333 '4/333/333 '5/333/333

Xsxep rsr0pefsv0vipexih gswx '476/;33/333 '48;/<83/333 '634/883/333

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr/ PPG

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1

61515 Igsrsqmg Mqtegxw sj Gsrwxvygxmsr

Xli xsxep igsrsqmg mqtegx sj xli gsrwxvygxmsr sj KTW mw e wyq sj xli hmvigx/ mrhmvigx/ erh

mrhygih ijjigxw jvsq gsrwxvygxmsr wtirhmrk1 Xli hmvigx mqtegx mw xli tsvxmsr sj xli

fyhkix xlex psgep fywmriwwiw evi jypjmppmrk1 Mrhmvigx erh mrhygih ijjigxw evi fewih sr xli

eqsyrx sj ehhmxmsrep fywmriww wepiw +jvsq wyttpmiv tyvglewiw erh {svoiv wtirhmrk, xlex

{syph fi kirivexih {mxlmr Iewxivr Slms sv xli wxexi jsv xli mrhywxvmiw pmwxih mr Xefpi 61

Xli 660qsrxl igsrsqmg mqtegx sj gsrwxvygxmsr sj xli jegmpmx} mr Iewxivr Slms mw er

iwxmqexih '9431= qmppmsr mr fywmriww wepiw/ '75;17 qmppmsr sj {lmgl mw e gsrxvmfyxmsr xs

kvsww vikmsrep tvshygx +wii Xefpi 7,1 Gsrwxvygxmsr sj KTW mw epws i|tigxih xs wyttsvx

9/<<3 nsf0}ievw erh ettvs|mqexip} '6861; qmppmsr mr vipexih pefsv mrgsqi mr Iewxivr

Slms17 [lir mqtegxw mr xli viwx sj xli wxexi evi mrgpyhih/ xli xsxep wxexi{mhi mqtegx sj

gsrwxvygxmsr sj xli jegmpmx} mw iwxmqexih xs fi '=851< qmppmsr/ ettvs|mqexip} '8<915 qmppmsr

7 E nsf0}iev mw iuyep xs sri nsf jsv sri }iev1
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sj {lmgl mw e gsrxvmfyxmsr xs kvsww wxexi tvshygx1 Gsrwxvygxmsr sj KTW mw epws i|tigxih xs

wyttsvx er iwxmqexih </873 nsf0}ievw erh '78314 qmppmsr mr vipexih pefsv mrgsqi mr xli

wxexi sj Slms1

Xefpi 7> Xsxep 660Qsrxl Igsrsqmg Mqtegxw sj Gsrwxvygxmsr +5349 hsppevw,

Mqtegx Qiewyvi
Nsf0

]ievw
Pefsv Mrgsqi

Gsrxvmfyxmsr

xs Kvsww

Vikmsrep2Wxexi

Tvshygx

Syxtyx

Mqtegxw mr Iewxivr Slms

Hmvigx ijjigx8 7/873 '583/333/333 '583/333/333 '583/333/333

Mrhmvigx ijjigx <73 '83/8<7/333 ';8/988/533 '4;9/;<3/433

Mrhygih ijjigx 4/833 '86/3<5/433 '434/;94/=33 '4<7/437/733

Xsxep mqtegx 9/<<3 '686/999/533 '75;/74;/433 '943/<<7/833

Mqtegxw mr Slms +wxexi{mhi xsxep,

Hmvigx ijjigx< 7/873 '583/333/333 '583/333/333 '583/333/333

Mrhmvigx ijjigx 4/;=3 '447/759/733 '4;8/746/;33 '749/6;4/433

Mrhygih ijjigx 5/553 '<8/964/433 '493/;73/;33 '5<9/7;7/=33

Xsxep mqtegx </873 '783/38;/833 '8<9/487/733 '=85/<79/333

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr PPG erh MQTPER qship? gepgypexmsrw f} IHV Kvsyt

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1

Xli eziveki erryep igsrsqmg mqtegx sj gsrwxvygxmsr sj KTW mr Iewxivr Slms mw er

iwxmqexih '55514 qmppmsr sj fywmriww wepiw/ '48817 qmppmsr sj {lmgl mw e gsrxvmfyxmsr xs

erryep kvsww vikmsrep tvshygx +wii Xefpi 8,1 Gsrwxvygxmsr sj xli jegmpmx} mw epws i|tigxih xs

wyttsvx er iwxmqexih eziveki sj 5/833 nsfw ex er} sri xmqi hyvmrk xli gsrwxvygxmsr

tivmsh erh '45<19 qmppmsr mr vipexih erryep pefsv mrgsqi mr Iewxivr Slms1 [lir mqtegxw

jvsq xli viwx sj Slms evi mrgpyhih/ xli erryep wxexi{mhi igsrsqmg mqtegx sj xli

gsrwxvygxmsr sj KTW mw iwxmqexih xs fi '67918 qmppmsr/ '54614 qmppmsr sj {lmgl mw e

gsrxvmfyxmsr xs erryep kvsww wxexi tvshygx1 Gsrwxvygxmsr sj xli jegmpmx} mw epws i|tigxih xs

wyttsvx er iwxmqexih eziveki sj 6/443 nsfw ex er} sri xmqi hyvmrk xli gsrwxvygxmsr

tivmsh erh '4961; qmppmsr mr vipexih erryep pefsv mrgsqi mr xli wxexi sj Slms1

8 Jsv xli gsrwxvygxmsr tlewi/ xli hmvigx ijjigxw evi vitviwirxexmzi sj xli gsrwxvygxmsr pefsv i|tirwi ew

tvszmhih f} xli hizipstiv/ lirgi xli zepyi ehhih erh syxtyx zepyiw evi iuyep xs xli hmvigx pefsv i|tirwi1

Epp sxliv qexivmepw/ wyttpmiw/ erh iuymtqirx jsv xli tvsnigx wmxi evi vitsvxih eqsrk xli mrhmvigx ijjigxw xs

xli i|xirx xli} evi tvsgyvih {mxlmr xli vikmsr1
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Xefpi 8> Eziveki Erryep Igsrsqmg Mqtegxw sj Gsrwxvygxmsr +5349 hsppevw,

Mqtegx Qiewyvi

Eziveki

Erryep

Nsfw

Eziveki

Erryep Pefsv

Mrgsqi

Eziveki Erryep

Gsrxvmfyxmsr xs

Kvsww

Vikmsrep2Wxexi

Tvshygx

Eziveki

Erryep

Syxtyx

Mqtegxw mr Iewxivr Slms

Hmvigx ijjigx 4/983 '=3/=3=/433 '=3/=3=/433 '=3/=3=/433

Mrhmvigx ijjigx 633 '4</6=7/533 '5;/844/333 '97/5<6/;33

Mrhygih ijjigx 883 '4=/635/933 '6;/337/633 '99/=7;/433

Xsxep mqtegx 5/833 '45</938/=33 '488/757/733 '555/46=/<33

Mqtegxw mr Slms +wxexi{mhi xsxep,

Hmvigx ijjigx 4/983 '=3/=3=/433 '=3/=3=/433 '=3/=3=/433

Mrhmvigx ijjigx 983 '74/93=/933 '96/;<9/<33 '484/73;/;33

Mrhygih ijjigx <33 '64/46</933 '8</784/533 '437/4;5/;33

Xsxep mqtegx 6/443 '496/98;/633 '546/47;/433 '679/7<=/833

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr/ PPG erh MQTPER qship? gepgypexmsrw f} IHV Kvsyt

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1

61516 Xe| Viziryi Mqtegxw sj Gsrwxvygxmsr

Gsrwxvygxmsr sj KTW {mpp epws kirivexi wxexi erh psgep xe| viziryi1 Sziv xli 660qsrxl

gsrwxvygxmsr tlewi/ xli jegmpmx} {mpp kirivexi er iwxmqexih '4916 qmppmsr mr erryep xe|

viziryi mr Iewxivr Slms/ qswxp} xlvsykl xe|iw sr tvshygxmsr erh mqtsvxw +wii Xefpi ;,1

Wxexi{mhi/ {lir gsrwmhivmrk xli tvsnigx�w viuymviqirxw jvsq xli viwx sj Slms�w igsrsq}/

erryep xe| viziryi mqtegxw jvsq gsrwxvygxmsr {mpp mrgviewi xs er iwxmqexih '661; qmppmsr1
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Xefpi 9> Xsxep 660Qsrxl Xe| Viziryi jvsq Jegmpmx} Gsrwxvygxmsr +5349 hsppevw,

Viziryi Wsyvgi

Wxexi erh

Psgep

Viziryi

Mqtegxw mr Iewxivr Slms

Iqtps}ii gsqtirwexmsr '867/633

Tvstvmixsv mrgsqi '3

Tvshygxmsr erh mqtsvxw '46/664/;33

Lsywilsphw '5/6;3/633

Gsvtsvexmsrw '98/333

Xsxep mqtegx '49/634/633

Mqtegxw mr Slms +wxexi{mhi xsxep,

Iqtps}ii gsqtirwexmsr '<95/733

Tvstvmixsv mrgsqi '3

Tvshygxmsr erh mqtsvxw '59/=78/833

Lsywilsphw '8/;5</533

Gsvtsvexmsrw '4=5/=33

Xsxep mqtegx '66/;5=/333

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr/ PPG erh MQTPER qship? gepgypexmsrw f} IHV Kvsyt

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1

616 Mqtegxw sj Stivexmsrw erh Qemrxirergi

Mr 5354/ xli jmvwx }iev sj stivexmsrw erh qemrxirergi jsv KTW/ xli erryep wtirh {mpp fi

'68 qmppmsr +mr rsqmrep hsppevw,/ mrgpyhmrk '63 qmppmsr sr wyttpmiw erh '8 qmppmsr sr

te}vspp jsv 58 wxejj1 Xli mqtegxw tviwirxih mr xlmw wigxmsr evi hivmzih jvsq xli stivexmsrw

fyhkix erh lmvmrk i|tigxexmsrw ex xli jegmpmx}1 Hmvigx mqtegxw vitviwirx xli erryep

tvshygxmsr jvsq KTW1 Mrhmvigx mqtegxw evi kirivexih jvsq wyttp} tyvglewiw xlex lezi

psgep zirhsvw erh mrhygih mqtegxw evi kirivexih {mxl mrgviewiw mr psgep hmwtswefpi

mrgsqi fimrk ywih xs qeoi psgep gsrwyqiv tyvglewiw1
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61614 Vikmsrep erh Wxexi{mhi Wyttp} sj Pefsv erh Mrtyxw

Sj er erryep stivexmsrw erh qemrxirergi +S)Q, syxpe} sj '6619 qmppmsr +mr 5349 hsppevw,/

ettvs|mqexip} 73 tivgirx {mpp fi tyvglewih mr Iewxivr Slms {mxl ersxliv 9 tivgirx

getxyvih ipwi{livi mr xli wxexi1

Xefpi ;> Iwxmqexih Erryep Stivexmsrw erh Qemrxirergi Fyhkix +5349 hsppevw,

Wtirhmrk Gexiksv}
Erryep

Wtirh

Iewxivr

Slms

Wlevi

Iewxivr Slms

Wtirh

Viwx0sj0

Slms

Wlevi

Viwx0sj0Slms

Wtirh

Xsxep Slms

Wtirh

Qemrxirergi iuymtqirx erh xsspw '7=5/933 83( '579/733 73( '4=;/433 '776/933

Fepergi sj tperx wteviw '7<=/=33 63( '47;/333 3( '3 '47;/333

[exiv wivzmgiw +mrgpyhmrk gliqmgepw, '7/;99/;33 433( '7/;99/;33 3( '3 '7/;99/;33

Qensv qemrxirergi '4;/498/733 43( '4/;49/833 43( '4/;49/833 '6/766/333

Fymphmrk erh kvsyrhw qemrxirergi '7<6/833 433( '7<6/833 3( '3 '7<6/833

Yxmpmxmiw '7=8/933 433( '7=8/933 3( '3 '7=8/933

Sxliv +mrwyvergi erh qerekiqirx, '7/<63/433 48( ';57/833 8( '574/833 '=99/333

Erryep pefsv gswx '7/<87/=33 433( '7/<87/=33 3( '3 '7/<87/=33

Erryep S)Q gswx/ mrgpyhmrk pefsv '66/8;</=33 73( '46/768/433 9( '5/488/533 '48/8=3/633

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr/ PPG

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1

KTW�w stivexmsrw erh qemrxirergi fyhkix xverwpexiw mrxs hmvigx/ rsr0pefsv0vipexih

wtirhmrk xsxepmrk '431; qmppmsr jsv fywmriwwiw {mxlmr xli wxexi sj Slms/ {mxl '<19 qmppmsr

sggyvvmrk {mxlmr Iewxivr Slms +wii Xefpi <,1 Xlivi {mpp fi tyvglewiw jvsq vixempivw erh

{lspiwepivw/ erh wtirhmrk sr zevmsyw wivzmgiw rigiwwev} xs stivexi erh qemrxemr xli

jegmpmx}1

Xefpi <> Iwxmqexih Erryep Stivexmsrw erh Qemrxirergi Wtirhmrk f} Mrhywxv} +5349 hsppevw,

Mrhywxv} Mrhywxv} Wigxsv Hiwgvmtxmsr
Iewxivr Slms

Tvsgyviqirx

Viwx0sj0Slms

Tvsgyviqirx

Xsxep Slms

Tvsgyviqirx

84 [exiv/ wi{eki/ erh sxliv w}wxiqw '7/;99/;33 '3 '7/;99/;33

95 Qemrxirergi erh vitemv sj rsrviwmhirxmep wxvygxyviw '4/;49/833 '4/;49/833 '6/766/333

6=8 [lspiwepi xvehi '47;/333 '3 '47;/333

739 Vixemp 0 Qmwgipperisyw wxsvi vixempivw '579/733 '4=;/433 '776/933

75; [mvih xipigsqqyrmgexmsrw gevvmivw '7=8/933 '3 '7=8/933

794 Qerekiqirx sj gsqtermiw erh irxivtvmwiw ';57/833 '574/833 '=99/333

79< Wivzmgiw xs fymphmrkw '7<6/833 '3 '7<6/833

Xsxep rsr0pefsv0vipexih gswx '</8<3/633 '5/488/533 '43/;68/733

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr PPG

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1
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61615 Igsrsqmg Mqtegxw sj Stivexmsrw erh Qemrxirergi

Xli xsxep igsrsqmg mqtegx jvsq xli stivexmsrw erh qemrxirergi sj xli Jegmpmx} mw e wyq

sj hmvigx/ mrhmvigx/ erh mrhygih mqtegxw1 Xli hmvigx mqtegx mw xli hsppev zepyi sj igsrsqmg

egxmzmx} sggyvvmrk ex xli jegmpmx}1 Xli psgep tsvxmsr sj xlmw jmvwx wtirhmrk f} KTW {mpp pieh xs

mrhmvigx erh mrhygih ijjigxw {mxlmr Iewxivr Slms erh ipwi{livi mr xli wxexi sj Slms1

Xli erryep mqtegx sj S)Q mr Iewxivr Slms mw er iwxmqexih ';;15 qmppmsr/ '7314 qmppmsr sj

{lmgl {mpp fi e gsrxvmfyxmsr xs kvsww vikmsrep tvshygx +wii Xefpi =,1 Stivexmsrw erh

qemrxirergi {mpp wyttsvx er iwxmqexih 473 nsfw erryepp} erh kirivexi '=1< qmppmsr mr

vipexih erryep pefsv mrgsqi mr Iewxivr Slms hyvmrk xli stivexmsrep pmji sj xli jegmpmx}1 Xli

iwxmqexih wxexi{mhi mqtegx sj S)Q mw '<51< qmppmsr/ '76 qmppmsr sj {lmgl {mpp fi e

gsrxvmfyxmsr xs kvsww wxexi tvshygx1 Stivexmsrw erh qemrxirergi {mpp wyttsvx er

iwxmqexih 4<3 nsfw erryepp} erh kirivexi ettvs|mqexip} '441; qmppmsr mr vipexih erryep

pefsv mrgsqi mr xli wxexi sj Slms hyvmrk xli stivexmsrep pmji sj xli jegmpmx}1

Xefpi => Erryep Igsrsqmg Mqtegxw jvsq Jegmpmx} S)Q +5349 hsppevw,

Mqtegx Qiewyvi Nsfw
Pefsv

Mrgsqi

Gsrxvmfyxmsr

xs Kvsww

Vikmsrep2Wxexi

Tvshygx

Syxtyx

Mqtegxw mr Iewxivr Slms

Hmvigx ijjigx 58 '7/=6</733 '64/4;5/833 '93/744/<33

Mrhmvigx ijjigx ;3 '6/569/733 '8/=39/833 '44/59=/<33

Mrhygih ijjigx 78 '4/8<4/533 '6/364/533 '8/7;</733

Xsxep mqtegx 473 '=/;89/333 '73/443/533 ';;/493/333

Mqtegxw mr Slms +wxexi{mhi xsxep,

Hmvigx ijjigx 58 '7/=6</733 '64/4;5/833 '93/744/<33

Mrhmvigx ijjigx =7 '7/887/;33 ';/<39/433 '48/36=/833

Mrhygih ijjigx 8; '5/496/633 '7/3<3/633 ';/637/833

Xsxep mqtegx 4<3 '44/989/733 '76/38</=33 '<5/;88/<33

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr PPG erh MQTPER qship? gepgypexmsrw f} IHV Kvsyt

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1
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61616 Xe| Viziryi Mqtegxw sj Stivexmsrw erh Qemrxirergi

Stivexmsr erh qemrxirergi sj KTW {mpp epws kirivexi wxexi erh psgep xe| viziryi1 Xli

jegmpmx} {mpp kirivexi er iwxmqexih '=48/;33 mr erryep xe| viziryi mr Iewxivr Slms/ qswxp}

xlvsykl xe|iw sr tvshygxmsrw erh mqtsvxw erh xe|iw xlex lsywilsphw te} +wii Xefpi 43,1

[lir mqtegxw mr xli viwx sj xli wxexi evi mrgpyhih/ S)Q {mpp kirivexi er iwxmqexih '414

qmppmsr mr erryep xe| viziryi wxexi{mhi/ ekemr qswxp} jvsq xe|iw sr tvshygxmsr erh

mqtsvxw erh lsywilsphw1

Xefpi 43> Erryep Xe| Viziryi jvsq Jegmpmx} S)Q +5349 hsppevw,

Viziryi Wsyvgi
Wxexi erh

Psgep Viziryi

Mqtegxw mr Iewxivr Slms

Iqtps}ii gsqtirwexmsr '4</333

Tvstvmixsv mrgsqi '3

Tvshygxmsr erh mqtsvxw ';<7/333

Lsywilsphw '443/333

Gsvtsvexmsrw '6/933

Xsxep mqtegx '=48/;33

Mqtegxw mr Slms +wxexi{mhi xsxep,

Iqtps}ii gsqtirwexmsr '55/933

Tvstvmixsv mrgsqi '3

Tvshygxmsr erh mqtsvxw '=73/933

Lsywilsphw '496/3<3

Gsvtsvexmsrw '8/7;3

Xsxep mqtegx '4/464/;33

Wsyvgi> Kyivrwi} Ts{iv Wxexmsr/ PPG erh MQTPER qship? gepgypexmsrw f} IHV Kvsyt

Rsxi> Xsxepw qe} rsx wyq i|egxp} hyi xs vsyrhmrk1
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7 Gsrgpywmsr
Gsrwxvygxmsr sj Kyivrwi} Ts{iv Wxexmsr vitviwirxw er mrziwxqirx sj '417 fmppmsr +kvsww

tvsnigx gswx,/ sj {lmgl 58 tivgirx mw getxyvih {mxlmr Iewxivr Slms erh er ehhmxmsrep 46

tivgirx {mxlmr xli viwx sj xli wxexi1 Xlmw mrziwxqirx {mpp viwypx mr wmkrmjmgerx igsrsqmg

mqtegxw mr Iewxivr Slms erh ipwi{livi mr xli wxexi1 Xli xsxep igsrsqmg mqtegx sj xli

gsrwxvygxmsr sj KTW mr Iewxivr Slms mw er iwxmqexih '9431= qmppmsr/ '75;17 qmppmsr sj

{lmgl mw e gsrxvmfyxmsr xs kvsww vikmsrep tvshygx1 Gsrwxvygxmsr {mpp wyttsvx 5/833 nsfw

erryepp}/ sr eziveki/ erh '45<19 qmppmsr mr erryep pefsv mrgsqi mr Iewxivr Slms sziv xli

660qsrxl gsrwxvygxmsr tivmsh1 Xli wxexi{mhi mqtegx +Iewxivr Slms mrgpyhih, mw er

iwxmqexih '=851< qmppmsr/ '8<915 qmppmsr sj {lmgl mw e gsrxvmfyxmsr xs kvsww wxexi tvshygx1

Gsrwxvygxmsr {mpp wyttsvx er iwxmqexih 6/443 nsfw erryepp} erh '4961; qmppmsr mr erryep

pefsv mrgsqi mr xli wxexi sj Slms sziv xli 660qsrxl gsrwxvygxmsr tivmsh1

Xli igsrsqmg mqtegx jvsq xli stivexmsrw erh qemrxirergi sj KTW mr Iewxivr Slms mw er

iwxmqexih ';;15 qmppmsr erryepp}/ '7314 qmppmsr sj {lmgl vitviwirxw e gsrxvmfyxmsr xs

erryep kvsww vikmsrep tvshygx1 Stivexmsrw erh qemrxirergi {mpp wyttsvx er iwxmqexih

473 nsfw erryepp} erh kirivexi '=1< qmppmsr mr erryep pefsv mrgsqi mr Iewxivr Slms hyvmrk

xli stivexmsrep pmji sj xli jegmpmx}1 Wxexi{mhi/ xli igsrsqmg mqtegx sj S)Q mw er

iwxmqexih '<51< qmppmsr erryepp}/ '7614 qmppmsr sj {lmgl mw er erryep gsrxvmfyxmsr xs kvsww

wxexi tvshygx1 Stivexmsrw erh qemrxirergi {mpp epws wyttsvx 4<3 nsfw erh kirivexi '441;

qmppmsr mr erryep pefsv mrgsqi mr xli wxexi sj Slms1

Gsrwxvygxmsr/ stivexmsrw/ erh qemrxirergi sj KTW {mpp epws kirivexi wxexi erh psgep xe|

viziryi1 Hyvmrk gsrwxvygxmsr/ xli jegmpmx} {mpp kirivexi er iwxmqexih '4916 qmppmsr mr

erryep xe| viziryi mr Iewxivr Slms {lmgl/ {lir gsqfmrih {mxl mqtegxw mr xli viwx sj xli

wxexi/ {mpp fi '661; qmppmsr1 Srgi stivexmrk/ KTW {mpp kirivexi er iwxmqexih '414 qmppmsr mr

erryep xe| viziryi mr xli wxexi sj Slms/ '=48/;33 sj {lmgl {mpp sggyv mr Iewxivr Slms1
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1.0 INTRODUCTION

This procedure provides a framework for management of complaints received during the construction, startup,

commissioning, and operation of the Guernsey Power Station (the Facility). In all cases, Facility representatives

will work to resolve or mitigate any issues with those who submit a complaint. This includes working closely with

the Engineering, Procurement and Construction (EPC) contractor during the construction, start-up and

commissioning period.

Facility representatives prefer to take a proactive approach and strive to maintain on-going, open communications

with the Guernsey County Commissioners, Valley Township Trustees and the local community. Many different

forms of communication can be used to establish dialog with the local community and the regulating agencies.

Following are different communication methods that may be employed:

" Participate in the Chamber of Commerce;

" Update Guernsey County Commissioners and Valley Township Trustees of upcoming construction

activities;

" Hold an open house for the community to share project information;

" Maintain a Facility website which covers project benefits, employment opportunities, and points of

contact; and

" Issue press releases updating the community about the Facility.
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2.0 COMPLAINT PROCESS

Facility representatives will document, investigate, evaluate, and attempt to resolve all Facility"related complaints.
Complaints by community residents or others may be made through the following channels:

" By calling the local or 800 telephone numbers which Facility representatives will set up and share with the
community;

" By submitting a written complaint on the Facility website or to its local address; or

" By making the complaint in person at the Facility’s construction or operations building.

The Facility will work with the complainant to investigate the issue in a timely manner. The investigation may include

obtaining the following information directly from the complainant:

" Nature/details of the complaint;

" When the issue began;

" Is the issue intermittent or on-going;

" Has the complainant contacted the Facility before about the issue and if so, when, and what actions were
taken to address the complaint; and

" Has the complainant contacted anyone else about this issue, and if so, who was contacted and what was
the date and time of the contact.
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3.0 RESOLUTION PROCESS

Facility personnel will make reasonable efforts to resolve the issue to the satisfaction of both parties in a timely

manner. Internal investigation and identification of corrective action(s) may include:

" Performing a root cause analysis;

" Identifying who will be involved in developing and implementing the solution;

" Specifying how much time will a solution take (time frame);

" Assembling what is needed to implement a solution; and

" When appropriate, review procedures and make modifications to prevent reoccurrence.

Facility representatives will discuss with the complainant the corrective actions taken/planned to resolve or mitigate

the issue. Follow-up with the complainant or other groups (Valley Township Trustees, Guernsey County

Commissioners, others) will be conducted as needed.

A log will be kept locally of the name and contact details of the complainant and the actions taken to resolve the

complaint.
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ACRONYMS/ABBREVIATIONS

Acronyms/Abbreviations Definition

GPS Guernsey Power Station, LLC

the Facility Guernsey Power Station

the Facility Site a property that is the proposed location of the Guernsey Power Station, located

entirely within Valley Township, Guernsey County, Ohio

Laydown and Parking Area a property that is the proposed location of construction laydown and parking for

the Guernsey Power Station, located just north of the Facility Site within Jackson

Township, Guernsey County, Ohio

I-77 Interstate 77

I-70 Interstate 70

OPSB Ohio Power Siting Board

EPC Engineering, Procurement, and Construction

RUMA Road Use and Maintenance Agreement



Guernsey Power Station Traffic Management Plan

1

1.0 PROJECT BACKGROUND

Guernsey Power Station, LLC (GPS) is developing the Guernsey Power Station (the Facility) in Guernsey County,

Ohio. The Facility is a state-of-the-art combined cycle natural gas-fired electric generating facility designed in three

1x1x1 single shaft power train configurations with a net generating capacity of 1,650 megawatts. The proposed

Facility, which includes combustion turbine generators, heat recovery steam generators, steam turbine generators,

transformers, a Facility switchyard, and other ancillary equipment, will be located within a property that is located

entirely within Valley Township, Guernsey County, Ohio (the Facility Site) (Figure 1).

The Facility Site is adjacent to Interstate 77 (I-77) to the east, and approximately 4.5 miles south of Interstate 70 (I-

70). Wills Creek, a tributary of the Muskingum River, forms the southern boundary of the Facility Site. The Facility

Site is bordered to the west by a privately-owned parcel and a privately-owned railroad spur. The Facility Site is

bordered to the north by Seneca Lane, although the area to the north of Seneca Lane will be used for construction

laydown and parking.

An Engineering, Procurement, and Construction (EPC) contractor will be retained by GPS for building the Facility.

Construction on the Facility is anticipated to begin in early 2018.

Beginning with the initial site work and continuing throughout construction of the Facility, traffic will increase in the

area and will occasionally include oversized loads. This Traffic Management Plan was prepared to meet the

requirements of the Ohio Power Siting Board (OPSB), and to be used for information for Valley Township, Jackson

Township and for Guernsey County. Revisions to the Traffic Management Plan may result following selection of

the EPC contractor and prior to construction, but similar assessments will be completed to verify appropriate routing

for equipment deliveries and other construction-related traffic.

2.0 TRAFFIC EXPECTATIONS

2.1 CONSTRUCTION TRAFFIC

Most of the traffic entering and exiting the Facility Site during construction will be typical vehicular traffic associated

with construction activities, including personal vehicles, commercial vehicles, and semi-trailers providing material

and supplies. The initial construction traffic will include equipment and materials for site preparation of the Facility

Site and Laydown and Parking Area. Once the Facility Site is graded, equipment related to pouring foundations and

construction of the buildings and power generation and associated facilities will be brought to the Facility Site. Once

foundations have commenced, delivery of heavy loads would include equipment related to the generation facility,

such as turbines/generators, stack sections or other oversized/overweight equipment.

The construction period is anticipated to occur over 33 months, beginning in early 2018. It is anticipated that the

peak construction work force will include approximately 500 construction workers. Construction parking will be

located to the north of the Facility Site in the designated Laydown and Parking Area (Figure 1).

2.2 OPERATIONAL TRAFFIC

During operations, beginning in late 2020, vehicle traffic will consist primarily of employee vehicles and occasional

deliveries by truck. The Facility will operate during three shifts over a 24-hour day with a peak of approximately 25

full-time employees during the normal work day.
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3.0 PERMITS AND SITE ACCESS

Due to the proximity of two major interstates (I-77 and I-70), the majority of construction traffic e particularly

oversized and heavy loads e will utilize these roadways, minimizing traffic on local roadways. The Facility Site

location with respect to state roads is shown in Figure 2. After exiting the interstates, access to the Facility will be

via state and local roads.

3.1 LOCAL COORDINATION

Coordination efforts will occur aS^R ^RO <_O\X]Oc 7Y_X^c 9XQSXOO\f] YPPSMO and Township Trustees prior to initiation

of construction. This will include a review of anticipated delivery routing, a discussion of any measures necessary

to improve delivery routes, and a commitment for restoration of inadvertently damaged transportation infrastructure.

3.2 SPECIAL HAULING PERMITS

Heavy haul or wide loads on state and interstate highways will require a state permit and coordination with the

County Engineer for potential county or local permits. Per Ohio Revised Code, Sections 5577.04 and 5577.05,

vehicles may not exceed 80,000 pounds gross weight or height in excess of 13 feet, 6 inches. Vehicles in excess

of these weight and dimensional restrictions will require an Ohio Special Hauling Permit. As shown on Figure 3, the

primary route will utilize interstate highway I-77. Special Hauling Permits require surety bonding. Special Hauling

Permits for the roads in the Township/County may be covered under a Road Use and Maintenance Agreement

(RUMA) described in Section 5.0. Applicable Ohio Special Hauling Permits (and Guernsey County, if applicable)

will be obtained prior to the need for such deliveries.

3.3 CONSTRUCTION ACCESS

Construction access for non-local workers and deliveries to the Facility Site and Laydown and Parking Area will

predominantly be off I-77. Vehicles approaching from the north and south are expected to exit I-77 at Exit 37 to

State Road (OH-) 313 (Clay Pike Road). Vehicles will travel west on OH-313 (Clay Pike Road), turn northward onto

OH-821 (Marietta Road), and turn eastward onto local roadway Seneca Lane to the proposed construction entrance

off Puritan Street for Facility Site access. Vehicles accessing the Laydown and Parking Area will turn left off Seneca

Lane directly onto the Laydown and Parking Area. The construction entrance will be installed off Puritan Street at

the northern end of the Facility Site, and will be converted into a permanent entrance once construction activities

are completed.

Alternative access routes from I-70 and alternative exits along I-77 were considered and are available; however,

the proposed route maximizes use of interstate highways and minimizes use of local roadways.

3.4 EMPLOYEE PARKING

3.4.1 Construction Employee Parking

Construction employee parking will be provided for workers at the Laydown and Parking Area, just north of the

Facility Site. The parking area will provide sufficient parking for each phase of construction, as needed. Access to

the Laydown and Parking Area will be via Seneca Lane.
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3.4.2 Operational Employee Parking

Operational employee parking will be provided for workers at the Facility Site. The parking area will provide parking

for a sufficient number of employee and visitor spaces. Access to the Facility Site will be via the Facility entrance

off Puritan Street.

3.5 PROPOSED ROAD ROUTES

Due to the proximity of the Facility Site to a major interstate highway (I-77), one road route was identified for both

southbound and northbound traffic. This route minimizes vehicle traffic on local roadways.

I-77 Southbound: Vehicles will exit I-77 at Exit 37 for OH-313 toward Pleasant City/Senecaville, and turn right onto

OH-313 West (Clay Pike Road) for 1.35 miles, turn right onto OH-821 North (Marietta Road) for 1.1 miles, and turn

right (east) onto Seneca Lane. Vehicles will travel approximately 0.75 miles on Seneca Lane, and turn right onto

Puritan Street or left onto the Laydown and Parking Area. The Facility Site entrance will be on Puritan Street,

approximately 200 feet south of Seneca Lane.

Traffic returning to I-77 southbound will reverse the same route: exit Puritan Street, turn left on to Seneca Lane (or

turn right on Seneca Lane if leaving the Laydown and Parking Area), turn left onto OH-821 South (Marietta Road),

turn left on to OH-313 East (Clay Pike Road), and turn right to merge onto I-77 South.

I-77 Northbound: Vehicles will exit I-77 at Exit 37 for OH-313 toward Pleasant City/Senecaville, and turn left onto

OH-313 West (Clay Pike Road) for 1.35 miles, turn right onto OH-821 North (Marietta Road) for 1.1 miles, and turn

right (east) onto Seneca Lane. Vehicles will travel approximately 0.75 miles on Seneca Lane, and turn right onto

Puritan Street. The Facility Site entrance will be on Puritan Street, approximately 200 feet south of Seneca Lane.

Traffic returning to I-77 northbound will reverse the same route: exit Puritan Street, turn left on to Seneca Lane (or

turn right on Seneca Lane if leaving the Laydown and Parking Area), turn left onto OH-821 South (Marietta Road),

turn left onto OH-313 East (Clay Pike Road), and turn left to merge onto I-77 North.

As previously noted in Section 3.3, Construction Access, the proposed route maximizes the use of interstate

highways, and minimizes use to local roads. Alternative routes originating from I-70 or alternatives exits along I-77

will be considered as necessary (e.g., in the event of road or exit closure).

Figure 3 presents the proposed road route.

4.0 RAIL ACCESS

Activities associated with the above-ground construction of the Facility has the potential to utilize rail transportation

for larger equipment, as considered appropriate by the selected EPC contractor. A private railroad spur, formerly

owned by the Cleveland and Marietta Railroad/Pennsylvania Railroad, extends west of the Facility Site between

Byesville and Derwent. Should the use of rail delivery be determined to be feasible, it would eliminate heavy load

deliveries on several local roads but would involve negotiation with the private owner of the rail line and

consideration of appropriate unloading facilities. Should this be contemplated, additional information would be

provided prior to any modifications required for implementation of rail use.
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5.0 ROAD USE AND MAINTENANCE AGREEMENT

It is expected that a Memorandum of Understanding will be developed and executed between GPS and Guernsey

County/Township officials for use of the County and Township roads. A copy of the executed agreement will be

provided to the OPSB and to all contractors and subcontractors that will be working at the Facility.
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ACRONYMS/ABBREVIATIONS

Acronyms/Abbreviations Definition

oF degrees Fahrenheit

E+, microPascal

dB decibel

dBA A-weighted decibel

dBL linear decibel

Facility Guernsey Power Station

Facility Site a 118-acre property, located off Seneca Lane in Valley Township, Guernsey

County, Ohio, on which the Guernsey Power Station is proposed

CTG combustion turbine generator

GPS Guernsey Power Station

HRSG heat recovery steam generator

Hz Hertz

I-77 Interstate 77

ISO International Organization for Standardization

kHz kiloHertz

Leq equivalent sound level

Lw sound power level

LP sound pressure level

Li(c) interior sound pressure level

m meters

mi miles

ML monitoring location

OPSB Ohio Power Siting Board

OSHA Occupational Safety and Health Administration

pW picowatt

STC Sound Transmission Class

STG steam turbine generator

Tetra Tech Tetra Tech, Inc.

USEPA United States Environmental Protection Agency

UTM Universal Transverse Mercator
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1.0 INTRODUCTION

Tetra Tech, Inc. (Tetra Tech) has prepared this noise impact assessment for the proposed Guernsey Power Station

(GPS or the Facility) to support an application to the Ohio Power Siting Board (OPSB). The Facility is proposed on

approximately 118 acres located off Seneca Lane and Puritan Street in Valley Township, in Guernsey County Ohio

(the Facility Site). The Facility will have a nominal net capacity of 1,650 megawatts (MW), utilizing three General

Electric (GE) 7HA.02 combustion turbine generators (CTGs). As a combined cycle power plant, the exhaust heat

of each CTG is used in its heat recovery steam generators (HRSG) to produce steam to generate additional energy

in a steam turbine generator (STG). An air-cooled condenser (ACC) will be located south of each of the three steam

turbine buildings (which each house a CTG and an STG).

The balance of this section of the report provides background information, including a discussion of the Facility

setting, descriptions of the noise metrics used throughout the report, and applicable noise standards and

regulations. Section 2 provides the results of the ambient sound measurement program. Predicted noise levels

associated with Facility construction are provided in Section 3, with predicted noise levels from full-load operation

of Facility equipment discussed in Section 4. Mitigation measures are identified that demonstrate the Facility is

capable of meeting the reflected sound levels; however, final design may incorporate different mitigation measures

in order to achieve the same objectives. References are provided in Section 5.

1.1 FACILITY SETTING

The approximately 118-acre Facility Site is located south of Seneca Lane and west of Interstate 77 (I-77) in Valley

Township, Guernsey County, Ohio. The majority of the Facility Site is used, or was formerly used, for agricultural

purposes. Several structures, including three residences, are located within the Facility Site and will be demolished.

The Facility Site is bounded by an active, privately-owned railway to the west, I-77 to the east, Wills Creek to the

south, and Seneca Lane to the north. Existing noise sources in the area include: traffic along I-77; railway

operations; traffic associated with local roadways; and industrial and other activities in the surroundings. Proximate

industrial uses include the Shelly Company (a sand and gravel operation located approximately 0.3 miles from the

Facility that utilizes the adjacent railroad line and includes an unloading station, conveyors, and truck loading

operations); and Basic Systems Inc. and BSI Group/Bi-Con Services (pipe and pressure vessel fabrication

businesses located approximately 0.5 miles south of the Facility).

Two residences and several garages are located on Puritan Street, located within the Facility Site boundaries and

will be demolished as part of construction. One residence and associated trailer along Seneca Lane within the

northwestern corner of the Facility Site will also be demolished.

The closest residence outside of the Facility Site is located within approximately 100 feet from the Facility Site

boundary at the corner of Seneca Lane and Puritan Street. The next nearest occupied residence outside of the

Facility Site is located approximately 100 feet north of the Facility Site boundary across Seneca Lane. Both are

expected to remain in residential use throughout Facility construction and operation.

Three additional residences on Seneca Lane west of the railroad tracks, are located between 130 and 240 feet from

the nearest Facility Site property boundary. Other structures are located further west along Seneca Lane. More

distant scattered residences are located along Marietta Road approximately 0.6 miles from the Facility Site’s

western property boundary.

To the south, open land and industrial uses (Shelly Company, Basic Systems, Inc. and BSI Group/Bi-Con Services,

as discussed above) separate other residential areas from the Facility Site. Residential areas within one mile to

the south include two neighborhoods along Clay Pike Road (south and southwest of the Facility Site) that are of

relatively higher density. The two neighborhoods are separated from each other by industrial uses. The nearest

residence to the Facility Site within these two neighborhoods is on Walnut Street, approximately 0.5 miles southwest



Guernsey Power Station Sound Survey and Analysis Report

5

of the Facility Site property boundary. A third residential neighborhood is located southeast of the Facility Site, east

of I-77, with only a small portion of the neighborhood within one mile of the Facility Site.

To the east, several residences are located on the eastern side of I-77, along Vocational Road, approximately 0.10

mile from the Facility Site’s eastern property boundary, with additional residences located along Buffalo Mine Road.

Other potentially noise-sensitive locations are further from the Facility Site. The Guernsey-Noble Vocational School

is located across I-77 approximately 0.6 miles southeast of the Facility site. The property boundary of the

Meadowbrook Middle School and High School is located just over one mile northwest of the Facility Site. No

additional schools, hospitals, places of worship, or cemeteries were identified within one mile of the Facility Site.

The nearest place of worship and cemetery is Bethlehem Church and the abutting Bethel Methodist Protestant

Cemetery, which are just over one mile northwest of the Facility Site. The nearest hospital is Southeastern Ohio

Regional Medical Center, approximately 7.2 miles north-northwest of the Facility Site in the City of Cambridge.

Figure 1 provides an overview of the Facility Site as well as the immediately surrounding area.

1.2 ACOUSTIC METRICS AND TERMINOLOGY

All sounds originate with a source, whether it is a human voice, motor vehicles on a roadway, or a combustion

turbine. Energy is required to produce sound and this sound energy is transmitted through the air in the form of

sound waves – tiny, quick oscillations of pressure just above and just below atmospheric pressure. These

oscillations, or sound pressures, impinge on the ear, creating the sound we hear. A sound source is defined by a

sound power level (abbreviated “LW”), which is independent of any external factors. By definition, sound power is

the rate at which acoustical energy is radiated outward and is expressed in units of watts.

A source sound power level cannot be measured directly. It is calculated from measurements of sound intensity or

sound pressure at a given distance from the source outside the acoustic and geometric near-field. A sound pressure

level (abbreviated “LP”) is a measure of the sound wave fluctuation at a given receiver location, and can be obtained

through the use of a microphone or calculated from information about the source sound power level and the

surrounding environment. The sound pressure level in decibels (dB) is the logarithm of the ratio of the sound

;<0==?<0 91 >30 =9?<.0 >9 >30 <010<08.0 =9?8/ ;<0==?<0 91 (& 74.<9+,=.,6= "E+,#$ 7?6>4;640/ -C (&%1 The range of
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take-off at a distance of 300 feet.

Broadband sound includes sound energy summed across the entire audible frequency spectrum. In addition to

broadband sound pressure levels, analysis of the various frequency components of the sound spectrum can be

completed to determine tonal characteristics. The unit of frequency is Hertz (Hz), measuring the cycles per second

of the sound pressure waves. Typically the frequency analysis examines 11 octave bands ranging from 16 Hz (low)

to 16,000 Hz (high). Since the human ear does not perceive every frequency with equal loudness, spectrally-

varying sounds are often adjusted with a weighting filter. The A-weighted filter is applied to compensate for the

frequency response of the human auditory system, and is represented in dBA.

1 The sound pressure level (Lp) in dB corresponding to a sound pressure (p) is given by the following equation:
Lp = 20 log10 ( p / pref);

Where:
; * >30 =9?8/ ;<0==?<0 48 E+,) ,8/
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Sound can be measured, modeled, and presented in various formats, with the most common metric being the

equivalent sound level (Leq). The equivalent sound level has been shown to provide both an effective and uniform

method for comparing time-varying sound levels and is widely used in acoustic assessments in the State of Ohio.

Estimates of noise sources and outdoor acoustic environments, and the comparison of relative loudness are

presented in Table 1. Table 2 presents additional reference information on terminology used in the report.

Table 1. Sound Pressure Levels (LP) and Relative Loudness of Typical Noise Sources and Acoustic

Environments

Noise Source or Activity Sound Level
(dBA)

Subjective
Impression

Vacuum cleaner (10 feet) 70 Moderate

Passenger car at 65 miles per hour (25 feet) 65

Large store air-conditioning unit (20 feet) 60

Light auto traffic (100 feet) 50 Quiet

Quiet rural residential area with no activity 45

Bedroom or quiet living room; Bird calls 40 Faint

Typical wilderness area 35

Quiet library, soft whisper (15 feet) 30 Very quiet

Wilderness with no wind or animal activity 25 Extremely quiet

High-quality recording studio 20

Acoustic test chamber 10 Just audible

0 Threshold of hearing

Adapted from: Kurze and Beranek (1988) and United States Environmental Protection Agency (USEPA) (1971)

Table 2. Acoustic Terms and Definitions

Term Definition

Noise Typically defined as unwanted sound. This word adds the subjective response of humans to the

physical phenomenon of sound. It is commonly used when negative effects on people are

known to occur.

Sound Pressure Level

(LP)

Pressure fluctuations in a medium. Sound pressure is measured in dB referenced to 20

microPascals, the approximate threshold of human perception to sound at 1,000 Hz.

Sound Power Level

(LW)

The total acoustic power of a noise source measured in dB referenced to picowatts (one trillionth

of a watt). Noise specifications are provided by equipment manufacturers as sound power as it

is independent of the environment in which it is located. A sound level meter does not directly

measure sound power.

Equivalent Sound

Level (Leq)

The Leq is the continuous equivalent sound level, defined as the single sound pressure level that,

if constant over the stated measurement period, would contain the same sound energy as the

actual monitored sound that is fluctuating in level over the measurement period.
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A-Weighted Decibel

(dBA)

Environmental sound is typically composed of acoustic energy across all frequencies. To

compensate for the auditory frequency response of the human ear, an

A-weighting filter is commonly used for describing environmental sound levels. Sound levels

that are A-weighted are presented as dBA in this report.

Unweighted Decibels

(dBL)

Unweighted sound levels are referred to as linear. Linear decibels are used to determine a

sound’s tonality and to engineer solutions to reduce or control noise as techniques are different

for low and high frequency noise. Sound levels that are linear are presented as dBL in this

report.

Propagation and

Attenuation

Propagation is the decrease in amplitude of an acoustic signal due to geometric spreading

losses with increased distance from the source. Additional sound attenuation factors include air

absorption, terrain effects, sound interaction with the ground, diffraction of sound around objects

and topographical features, foliage, and meteorological conditions including wind velocity,

temperature, humidity, and atmospheric conditions.

Octave Bands The audible range of humans spans from 20 to 20,000 Hz and is typically divided into center

frequencies ranging from 31 to 8,000 Hz.

Broadband Noise Noise which covers a wide range of frequencies within the audible spectrum, i.e., 200 to 2,000

Hz.

Frequency (Hz) The rate of oscillation of a sound, measured in units of Hz or kilohertz (kHz). One hundred Hz is

a rate of one hundred times (or cycles) per second. The frequency of a sound is the property

perceived as pitch: a low-frequency sound (such as a bass note) oscillates at a relatively slow

rate, and a high-frequency sound (such as a treble note) oscillates at a relatively high rate. For

comparative purposes, the lowest note on a full range piano is approximately 32 Hz and middle

C is 261 Hz.

1.3 NOISE LEVEL REQUIREMENTS AND GUIDELINES

No specific federal, state or local numerical sound level limits are applicable to the Facility. However, OPSB §4906-

4-08(A)(3)(a) through (e) define requirements for the assessment of noise that must be addressed during the

permitting process for electric power generating facilities. This includes preconstruction background noise

measurements taken under both day and nighttime conditions (provided in Section 2); construction noise levels

(provided in Section 3); operational noise levels (provided in Section 4); the location of noise-sensitive areas within

one mile (provided in Section 1.1); and a description of equipment and procedures to mitigate the effects of noise

emissions during both construction and operation (provided in Sections 3 and 4, respectively). The OPSB does not

define quantifiable sound limits either absolute or relative to existing conditions, but utilizes information regarding a

facility’s setting and sound generation to evaluate the acceptability of projected sound levels.
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2.0 EXISTING SOUND ENVIRONMENT

Tetra Tech conducted a series of ambient sound level measurements to characterize the existing acoustic

environment in the vicinity of the Facility during both daytime and nighttime periods. This section summarizes the

methodology used by Tetra Tech to conduct the sound survey and describes the measurement locations.

2.1 FIELD METHODOLOGY

To document the existing conditions, baseline sound level measurements were performed on December 13 and

14, 2016. Weather conditions were conducive for the collection of accurate sound data. The measurement locations

were selected to be representative of the surroundings of potential receptors nearest to the proposed Facility Site

in the principal geographical directions. The ambient sound survey consisted of short-term measurements with an

acoustics expert present that were completed for a minimum duration of 30 minutes at locations representative of

the closest potentially noise sensitive areas in each geographical direction relative to the Facility Site. The short-

term measurements were made during both daytime (10:00 a.m. to 4:00 p.m.) and nighttime (11:00 p.m. to 3:00

a.m.) periods.

All of the measurements were conducted using a Larson Davis Model 831 precision integrating sound-level meter

that meets the requirements of American National Standards Institute (ANSI) Standards for Type 1 precision

instrumentation. This sound analyzer has an operating range of 5 dB to 140 dB, and an overall frequency range of

8 to 20,000 Hz. During the measurement program, microphones were fitted with a windscreen, set upon a tripod

at a height of approximately 1.5 meters (5 feet) above the ground and located out of the influence of any vertical

reflecting surfaces. The sound analyzer was calibrated at the beginning and end of the measurement period using

a Larson Davis Model CAL200 acoustic calibrator following procedures that are traceable to the National Institute

of Standards and Technology (NIST). Table 3 lists the measurement equipment employed during the survey. The

sound level meters were programmed to sample and store A-weighted and octave band sound level data, including

Leq and the percentile sound levels.

Table 3. Measurement Equipment

Description Manufacturer Type

Signal Analyzer Larson Davis 831

Preamplifier Larson Davis PRM902

Microphone PCB 377B02

Windscreen ACO Pacific 7-inch

Calibrator Larson Davis CAL200

During the survey there was some snowfall. Usage levels of surrounding roadways may or may not have been

affected by the snow. Temperatures ranged from 19 to 32 degrees Fahrenheit (oF) during the day, and 26 to 31oF

during the nighttime. Wind speeds were variable, averaging from calm to 6 miles per hour (mph) during the daytime,

and 7 to 10 mph during the nighttime. Atmospheric conditions during the survey period were acceptable for the

collection of accurate sound measurements.
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2.2 FIELD METHODOLOGY

Five short-term, attended sound measurements were performed at public locations near residential properties

proximate to the Facility Site. The monitoring locations (ML-1 through ML-5) were selected to represent ambient

conditions at land uses in the vicinity of the Facility Site.

The short-term monitoring locations are described in Table 4 and mapped on Figure 1. Additional descriptions of

the monitoring locations and field observations are provided below.

Table 4. Sound Level Monitoring Locations

Monitoring
Location

Coordinates
(Universal Transvese Mercastor Zone

19N)

Distance and Direction from Facility Site
Boundary

Easting (m) Northing (m)

ML-1 454118 4421278 0.02 mile N

ML-2 455166 4420105 0.42 mile ESE

ML-3 453909 4419407 0.49 mile S

ML-4 453510 4419635 0.50 mile SSW

ML-5 453008 4420937 0.60 mile W

2.2.1 Location ML-1

This monitoring location is located immediately north of the Facility Site on Seneca Lane in an unincorporated
portion of Guernsey County. Landowner access was granted to deploy the monitor adjacent to 11111 Seneca Lane.
This location was selected to represent the residences located along Seneca Lane. Seneca Lane is a two-lane
paved road bordered mostly by open fields with some scattered trees and dead-ends just past the proposed Facility
entrance at Puritan Street.

During the daytime measurements, the dominant sound source was from distance traffic along I-77 although there
was a dog barking for a short period of time. There was little to no traffic along Seneca Lane, nor any other noticeable
sound sources. Nighttime measurements were fairly consistent with the daytime measurements; however, traffic
along I-77 appeared to be decreased.

2.2.2 Location ML-2

This monitoring location is located across I-77 approximately 0.4 miles southeast of the southeastern Facility Site
property line, along Vocational Road in the Village of Senecaville. This location was next to an open field with line-of-
sight to I-77.

During the daytime measurement period, noise generated by traffic on I-77 was dominant; however, there was also
traffic occurring on Vocational Road. During the nighttime measurement period, which occurred approximately
between 1:45 am to 2:15 am, traffic was still frequent and audible from I-77. There was little to no traffic along
Vocational Road during the nighttime measurement period.



Guernsey Power Station Sound Survey and Analysis Report

11

2.2.3 Location ML-3

This monitoring location is located approximately 0.5 mile south of the southern Facility Site property line. This
location was representative of one of the closest more densely developed neighborhoods south of the Facility Site
in the community of Derwent. There is a small privately-owned active railway located to the west of the
neighborhood. The railway is used for loading and unloading activities associated with the Shelly Company sand
and gravel operations. The Bi-Con facility is also located to the west of the neighborhood.

During the daytime measurement period, there was background sound reflected activity at Bi-Con including
backhoe movement, as well as barking dogs. There was minimal traffic along Nixon and 3rd Streets. There was no
railway traffic at the time of the measurement. During the nighttime measurements, sound could be heard from
traffic on I-77, although other industrial and residential activities had quieted; some minimal sound was created by
interaction of wind with a nearby electric transmission line.

2.2.4 Location ML-4

This monitoring location is located approximately 0.5 miles southwest of the southwestern Facility Site property line
along Walnut Street in the community of Derwent. This location was representative of the residential and industrial
development in its general vicinity, which consists of a number of houses and the Bi-Con facility to the east.

During the daytime measurement period, there were a number of contributing sound sources including activity at
the Bi-Con facility. In addition, birds and a rooster could be heard, as well as music in the distance. Minimal traffic
occurred along Walnut Street. During the nighttime measurement period, some operations were still audible at
Bi-Con. Sound was also generated by traffic on I-77 and on nearby roads, including motorcycle traffic, and by wind
chimes.

2.2.5 Location ML-5

This monitoring location is located near several residences along Marietta Road, north of Derwent. The location is
approximately 0.6 miles west of the western Facility Site boundary. Clusters of trees and open space lie between
this monitoring location and the Facility Site.

During the daytime measurements, traffic along Marietta Road was frequent and the primary source of noise. Noise
from traffic on I-77 could also be heard in the distance. During the nighttime period there was still some traffic along
Marietta Road; however, the volume decreased substantially from daytime conditions.

2.3 MEASUREMENT RESULTS

Table 5 provides a summary of the measured ambient sound levels observed at each of the monitoring locations
for both the daytime and nighttime Leq. Results of the ambient sound survey show that sound levels surrounding
the proposed Facility Site vary during daytime and nighttime conditions.

During the day, higher ambient sound levels reflected industrial and highway traffic, in addition to other land use
activites. Daytime Leq sound levels at the measurement locations ranged from a low of 46 dBA at ML-3 to a high of
63 dBA at ML-5. The lower levels of daytime sound are consistent with what would be expected within a relatively
quiet rural residential area. The higher sound levels reflect traffic from I-77, which is a characteristic background
condition, as well as sound from Bi-Con and other local roads and activity.

Nighttime sound levels were considerably quieter, ranging from a low of 32 dBA at ML-5 to 46 dBA at ML-2. Traffic
decreased during nighttime, reducing its effect as a dominant sound source and ultimately reducing the average
nighttime Leq sound level, which may differ during non-winter weather conditions.
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Table 5. Sound Measurement Results – Leq Sound Levels

Monitoring Location Time Period
Leq

(dBA)

ML-1
Day 48

Night 37

ML-2
Day 57

Night 46

ML-3
Day 46

Night 35

ML-4
Day 49

Night 36

ML-5
Day 63

Night 32
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3.0 FACILITY CONSTRUCTION

Construction of the Facility is expected to be typical of other power generating facilities in terms of schedule,

equipment, and activities. Construction is anticipated to require approximately 33 months. Nighttime construction

will be limited; however, activities may occur 6 days per week, 10 hours per day. Certain activities, such as

foundation pours, cannot be stopped until the task is completed, which may continue into the nighttime period. As

required, a night shift may be implemented to maintain schedule or complete a continuous task. The last 3 to 4

months of construction would include commissioning and start-up activities, which may occur up to 24 hours a day,

7 days a week.

3.1 NOISE CALCULATION METHODOLOGY

Acoustic emission levels for activities associated with Facility construction were based upon typical ranges of energy

equivalent noise levels at construction sites, as documented by the USEPA (USEPA 1971) and the USEPA’s

“Construction Noise Control Technology Initiatives” (USEPA 1980). The USEPA methodology distinguishes

between type of construction and construction phase.

Using those energy equivalent noise levels as input to a basic propagation model, construction noise levels were

calculated at the nearest Facility Site boundary and the five MLs.

The basic model assumed spherical wave divergence from a point source located at the acoustic center of the

Facility Site. Furthermore, the model conservatively assumed that all pieces of construction equipment associated

with an activity would operate simultaneously for the duration of that activity. An additional level of conservatism

was built into the construction noise model by excluding potential shielding effects due to intervening structures and

buildings along the propagation path from the site to receiver locations.

3.2 PROJECTED NOISE LEVELS DURING CONSTRUCTION

Table 6 summarizes the projected noise levels due to Facility construction, organized into the following five broad

work activities:

1. Site clearing and grading;

2. Placement of major structural concrete foundations;

3. Erection of building structural steel;

4. Installation of mechanical and electrical equipment; and

5. Commissioning and testing of equipment.

Based on sound propagation calculations, construction sound levels are predicted to range from 43 to 65 dBA at

the MLs. Periodically, sound levels may be higher or lower than those presented in Table 6; however, the overall

sound levels should generally be lower due to excess attenuation and the trend toward quieter construction

equipment in the intervening decades since these data were developed. As shown in Table 6, the highest projected

sound level from construction-related activity is expected to occur at ML-1, during activities associated with

excavation and Facility commissioning.
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Table 6. Projected Construction Noise Levels by Phase (dBA)

Construction Phase

USEPA
Construction
Noise Level

50 feet

Facility
Property

Line
ML-1 ML-2 ML-3 ML-4 ML-5

Phase 1: Site clearing and
grading

86 66 61 47 44 45 47

Phase 2: Excavation and
placement of major structural

concrete foundations
89 69 64 50 48 49 51

Phase 3: Erection of building
structural steel

85 65 60 46 44 44 46

Phase 4: Installation of
mechanical and electrical

equipment
83 63 59 45 43 43 45

Phase 5: Equipment installation,
commissioning and testing

89 69 65 51 49 49 51

Reasonable efforts will be made to minimize the impact of noise resulting from construction activities at proximate

noise sensitive areas through the use of noise mitigation. Because of the temporary nature of the construction

noise, no adverse or long-term effects are expected.

3.3 CONSTRUCTION NOISE MITIGATION

Since construction machines operate intermittently, and the types of machines in use at the Facility Site change

with the phase of construction, noise emitted during construction will be mobile and highly variable, making it

challenging to control. The construction management protocols will include the following noise mitigation measures

to minimize noise impacts:

" Maintain all construction tools and equipment in good operating order according to manufacturers’

specifications;

" Limit use of major excavating and earth moving machinery to daytime hours;

" To the extent practicable, schedule construction activity during normal working hours on weekdays when

higher sound levels are typically present, and are found acceptable. Some limited activities, such as

concrete pours, will be required to occur continuously until completion;

" Equip any internal combustion engine used for any purpose on the job or related to the job with a properly

operating muffler that is free from rust, holes, and leaks;

" For construction devices that utilize internal combustion engines, ensure the engine’s housing doors are

kept closed, and install noise-insulating material mounted on the engine housing consistent with

manufacturers’ guidelines, if possible;

" Utilize the Complaint Resolution Procedure to address any noise complaints received from residents; and

" Communicate with neighbors prior to conducting specific loud noise activities such as steam blows.
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Table 7. Modeled Octave Band Sound Power Level (LP) for Major Pieces of Facility Equipment

Sound Source
Sound Power Level (LP) by Octave Band Frequency dBL

Broadband
Level

31.5 63 125 250 500 1k 2k 4k 8k dBA

Air Cooled Condenser1 --- 110 107 103 98 98 94 90 83 103

Steam Jet Air Injector 96 93 89 84 83 79 76 68 88

Turbine Compartment2 107 104 101 96 97 98 101 106 94 109

Lube Oil Module2 101 102 99 98 97 96 96 97 88 103

Inlet Plenum2 102 99 98 93 94 97 97 94 89 102

Load Compartment2 87 93 93 87 87 93 94 88 79 98

Generator2 109 114 107 98 98 94 91 90 80 101

Steam Turbine2 --- 108 112 111 109 107 107 103 97 113

Ammonia Injection Skid 96 103 99 96 97 97 95 92 87 102

HRSG Recirculating Pump 90 90 87 85 86 90 81 78 69 92

HRSG Transition Duct 115 119 118 108 94 92 58 68 51 105

Turbine Diffuser 106 113 97 93 87 84 86 88 75 94

HRSG Body 115 119 118 108 94 92 58 68 51 105

Inlet Filter Face (acoustically
Lined Hood)

121 115 105 89 72 75 81 89 90 96

Boiler Feed Pump2 --- 99 95 97 100 103 102 98 95 109

Closed Cooling Water Pump 86 86 83 81 82 86 77 74 65 88

Fuel Gas Performance Heater 90 96 98 90 80 82 86 87 84 93

Air Processing Skid 103 102 102 93 84 79 83 69 59 91

Inlet Ducting 117 112 102 92 77 70 82 78 69 91
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Table 7. Modeled Octave Band Sound Power Level (LP) for Major Pieces of Facility Equipment

Sound Source
Sound Power Level (LP) by Octave Band Frequency dBL

Broadband
Level

31.5 63 125 250 500 1k 2k 4k 8k dBA

CTG Excitation Transformer 79 79 83 80 86 78 68 63 57 84

Step-Up Transformer 92 98 100 95 95 89 84 79 72 95

Condensate Pump --- 83 84 85 86 83 79 75 71 88

Turbine Compartment Vent 102 102 110 101 98 95 94 98 95 104

HRSG Stack with Silencer 101 108 107 98 83 80 65 56 49 94

Air Cooled Heat Exchanger3 --- 103 102 99 94 92 86 80 74 97

Fuel Gas Heater and Stack 87 83 88 87 85 88 88 86 81 94

Fuel Gas Separator 86 82 87 86 84 87 87 85 80 93

Fuel Gas Metering and
Regulating

86 82 87 86 84 87 87 85 80 93

Autotransformer 92 92 96 93 99 91 81 76 70 97

Ammonia Forwarding Pump 82 89 85 82 83 83 81 78 73 88

Air Compressor and Dryer2 103 102 102 93 84 79 83 69 59 91

Service Water Pumps2 84 85 86 87 84 80 76 72 88 89

Demineralized Water Pumps2 76 70 70 73 80 83 84 80 72 89

1Equalivalent to a sound pressure level of 50.5 dBA at 400 feet.

2Equipment located within a Building

3Equalivalent to a sound pressure level of 44 dBA at 400 feet

Table 8. Noise Level Reductions for Different Types of Construction and Acoustical Treatments

Type of Construction or Acoustical
Treatment

Modeled Noise Level Reductions by
Octave Band Center Frequency (dBL) STC

Rating
31.5 63 125 250 500 1k 2k 4k 8k

Roof and Wall Construction 13 19 19 27 30 26 26 37 38 27
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4.3 NOISE CONTROL MEASURES

The Facility will incorporate design features to minimize potential noise impacts on the surrounding community.

Sound resulting from normal operation of the Facility will be minimized through the design measures inherent in the

equipment specifications noted above, with the following additional mitigation measures included in this analysis:

" Unit 3 Step-up Transformer: The Unit 3 step-up transformer will incorporate noise mitigation that will

reduce the overall sound power level to 90 dBA.

" Autotransformers: All autotransformers will incorporate noise mitigation that will reduce the overall sound

power level to 95 dBA.

" Unit 3 Condensate Pumps: The Unit 3 condensate pumps will incorporate noise mitigation that will reduce

the overall sound power level to 85 dBA.

" Unit 3 Ammonia Injection Skid: The Unit 3 ammonia injection skid will incorporate noise mitigation that

will reduce the overall sound power level to 80 dBA.

" Unit 3 Turbine Compartment Vents: The Unit 3 turbine compartment vents will incorporate noise

mitigation that will reduce the overall sound power level to 96 dBA.

" Unit 2 Turbine Compartment Vents: The Unit 2 turbine compartment vents will incorporate noise

mitigation that will reduce the overall sound power level to 100 dBA.

In addition, all equipment will include sound attenuation to meet the Occupational Safety and Health Administration

(OSHA) nearfield sound levels whenever feasible. Hearing protection will be mandatory in any areas where this is

not practical. The treatments with the acoustic performance as outlined above relate to the dominant noise sources.

The specific mitigation measures were incorporated into inputs reflected in Tables 7 and 8; however, final design

may incorporate different mitigation measures in order to achieve the same objective as demonstrated in this

assessment.

4.4 NOISE PREDICTION MODEL RESULTS

Broadband (dBA) sound pressure levels were calculated (as shown in Table 9) for expected normal Facility

operation assuming that all components identified previously are operating continuously and concurrently at the

representative manufacturer-rated sound levels as well as incorporating noise reduction measures identified in

Section 4.3. The sound energy was then summed to determine the equivalent continuous A-weighted downwind

sound pressure level at a point of reception. Sound contour plots displaying broadband (dBA) sound levels

presented as color-coded isopleths are provided in Figure 3. The noise contours are graphical representations of

the cumulative noise associated with full operation of the equipment and show how operational noise would be

distributed over the surrounding area within a 1-mile radius of the Facility Site. The contour lines shown are

analogous to elevation contours on a topographic map, i.e., the noise contours are continuous lines of equal noise

level around some source, or sources, of noise. Figure 3 also shows the ambient sound monitoring locations,

representative of proximate noise sensitive land uses, which were used to assess potential noise impacts on a

cumulative basis.

Table 9 shows the projected exterior sound levels resulting from full, normal operation of the Facility at the MLs

under the mitigated design.
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Table 9. Acoustic Modeling Results Summary – Mitigated Design

Monitoring
Location

Nighttime Ambient Leq,
dBA

Facility Sound Level,
dBA

Total Sound Level (Ambient + Project),
dBA

ML-1 37 54 54

ML-2 46 34 46

ML-3 35 36 38

ML-4 36 37 39

ML-5 32 38 39

As shown in Figure 3, the majority of surrounding residences will experience Facility sound levels less than 50 dBA,

which is reflective of a quiet noise setting, as identified in Table 1. Approximately four residences west of I-77

(represented by ambient conditions at ML-1) and approximately five residences east of I-77 (represented by ambient

conditions at ML-2) are located within the area that would experience Facility sound levels greater than 50 dBA, but

less than 55 dBA.

Daytime ambient levels at both locations (48 dBA for ML-1 and 57 dBA for ML-2) are such that Facility sound levels

are not anticipated to result in a significant change in existing conditions. In fact, ambient conditions for the homes

east of I-77 have the potential to be even higher than the 57 dBA recorded, as ML-2 is located approximately 1,350

feet from I-77 while some of the homes are within 200 feet of the highway.

Overall, the Facility setting continues to be strongly influenced by I-77 traffic at night, although measured levels are

somewhat quieter. During nighttime hours, when ambient levels are somewhat quieter, residents are likely to be

indoors. Typical residential construction provides approximately 15 dB of additional noise reduction (Harris 1998).

Noise levels from the Facility would, therefore, result in interior noise levels of approximately 33 dBA to 39 dBA at

the nearest residences (generally represented by ML-1 and ML-2); beyond the immediate area and outside of the

55 dBA sound contour shown in Figure 3, potential effect would be even less. Therefore, nighttime sound levels are

expected to be well within the range of typical interior noise levels in bedrooms where people are sleeping, which

is 30 dBA to 40 dBA (Harris 1998).
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The Primary Area will include the proposed primary power island. This area is bounded on the east by

Interstate 77, to the south by overhead transmission lines, to the west by railroad tracks (currently used

for tourist tours related to coal mining history in the region), and to the north by Seneca Lane.

The Secondary Area includes the proposed switchyard and other transmission line structures and

facilities. This area is bounded on the north and east by Wills Creek, to the south by Clay Pike Road, and

to the west by railroad tracks.

SCHNABEL SCOPE OF SERVICES

Exhibit A in our above-referenced agreement, titled “Specifications for Geotechnical Investigations,”

defines the scope of services for this project. A brief summary of our scope of services is as follows:

" Conduct a preliminary geotechnical subsurface investigation program, including test borings,

Cone Penetration Testing (CPT), and laboratory testing.

" Conduct an abandoned mine works study that includes a desk study and analysis, field

reconnaissance, seismic reflection investigation, and a video inspection of the open mine through

boreholes.

" Prepare a Preliminary Geotechnical Data Report (this submission).

" Prepare a Draft Final Geotechnical Engineering Recommendations Report.

" Prepare a Final Geotechnical Engineering Recommendations Report.

" Prepare an Abandoned Mine Works Report.

It should be noted that the current scope of our studies on this project is intended to be preliminary in

nature, with an emphasis on the abandoned underground mine workings. Recommendations provided in

the reports described above are preliminary and shall be supplemented by more detailed investigations

as deemed necessary by the selected EPC contractor for their use in design of the proposed facilities.

GEOTECHNICAL SUBSURFACE EXPLORATION PROGRAM

We performed a subsurface exploration and field testing program to identify the subsurface stratigraphy

underlying the site and to evaluate the geotechnical properties of the materials encountered. This

program included test borings and Cone Penetration Testing (CPT), which are described below. It should

be noted that the geotechnical laboratory testing is currently in progress, and therefore the test boring

logs are still in draft form. The appendices contain the draft results of our exploration.

Subsurface Exploration Methods

Test Borings

Schnabel’s subcontractor, Armstrong Drilling, Inc., drilled six test borings under our observation between

November 8 and 28, 2016. The test borings in the Primary Area (B-1 to B-5) were drilled to a minimum of

150 ft below existing ground surface. Test Boring B-6, drilled in the Secondary Area, was drilled to a

depth of 133 ft below existing ground surface. All six borings were extended to below the abandoned

mine workings. Figure 2, provided by Kiewit and modified by Schnabel, indicates the approximate test

boring locations. The Standard Penetration Test (SPT) and split-spoon sampling were performed at

selected depths in the borings. Appendix A includes specific observations, remarks, and draft logs for
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the borings; classification criteria; drilling methods; and sampling protocols. The logs will be updated

based on the results of geotechnical laboratory testing and submitted as final in a subsequent

submission.

The SPT samples were obtained using a hydraulically driven automatic trip hammer (ATH). Most

correlations with SPT data are based on N-values collected with a safety hammer. The energy applied to

the split-spoon sampler using the ATH is about 33 percent greater than that applied using the safety

hammer, resulting in lower N-values. The hammer blows shown on the boring logs are uncorrected for

the higher energy; however, we correct SPT N-values for the higher energy when using N-values in our

analyses.

Cone Penetration Testing (CPT)

Schnabel’s subcontractor, ConeTec, Inc., pushed 16 Cone Penetration Test (CPT) probes under our

observation on November 2 and 3, 2016. Figure 2 indicates the approximate location of each CPT probe.

The cones were pushed to the depths specified to us in the “Specifications for Geotechnical Investigation”

or to cone refusal, whichever occurred first. Shear wave velocity tests were conducted at 5-ft intervals at

CPT-2 and CPT-9. Pore Pressure Dissipation (PPD) tests were performed at various intervals at CPT-1,

CPT-9, CPT-11, and CPT-B3. Appendix B includes the data report prepared by ConeTec for the CPT

program. Note that the ConeTec data report indicates an assumed water surface of 9.5 ft below ground

surface, which, after completion of the test boring program, was deemed to be a perched water surface

with the base water table located below top of rock surface. The ConeTec report will be revised in a

future submission.

PRELIMINARY DESCRIPTION OF SUBSURFACE CONDITIONS ENCOUNTERED

Below is a preliminary description of subsurface conditions encountered in the test borings. Note that the

subsurface conditions are described separately for the Primary and Secondary Areas, since the borings

encountered significantly different conditions. Upon further examination of the boring logs, core box

photos, and results of laboratory testing, updated and more comprehensive strata descriptions will be

included in a subsequent submission.

Primary Area – North Side of Creek (Test Borings B-1 to B-5)

The test borings in the Primary Area (B-1 to B-5) encountered three primary strata below the ground

cover: residual soil, disintegrated rock, and bedrock. An abbreviated description of these strata follows:

Ground Cover

The borings encountered 2 to 8 inches of ground cover, which was described as rootmat and

topsoil.

Residual Soil

Residual soils are derived through the in-place physical and chemical weathering of the

underlying rock. The residual soil stratum was encountered from below the groundcover to a

depth of 5 to 16 ft below ground surface. This layer was visually classified as brown silt and
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yellowish-brown to grayish-brown lean clay, and, based on SPT N-values, generally exhibits stiff

to very stiff consistency.

Disintegrated Rock

Below the residual layer, the borings encountered a 0- to 10-ft thick layer of disintegrated rock

above intact bedrock. Disintegrated rock is defined as residual material with SPT N-values

between 60 blows per foot and refusal. Refusal is defined as an N-value of 50 blows for a

penetration of one inch or less.

Bedrock

Top of bedrock was encountered at depths ranging from 9 to 26 ft below ground surface. The

borings encountered beds of sedimentary rock, including: sandstone, shale, siltstone, limestone,

and coal. All borings were extended to below the abandoned coal mine elevation and into the

mine floor rock.

Groundwater

At the completion of drilling, 3-inch ID solid PVC casing was installed up to 130 ft below ground

surface in select borings for the purposes of lowering video camera equipment into the borehole.

Long-term water readings taken from inside these PVC casings indicate the depth to water is 20

to 49 ft below the ground surface.

In the Primary Area, there was no evidence of base groundwater levels present above top of rock

surface during drilling (i.e., wet cuttings or split spoon samples). In some instances, prior to

introducing water for rock coring, water was detected above top of rock after returning to the

borehole after an extended break in drilling operations (i.e., after returning on a Monday morning).

This could represent a perched water surface above rock that is susceptible to seasonal

fluctuations.

The groundwater levels on the logs indicate our estimate of the hydrostatic water table at the time

of our subsurface exploration. The final design should anticipate the fluctuation of the

hydrostatic water table depending on variations in precipitation, surface runoff, pumping, tidal

action, evaporation, leaking utilities, stream levels, and similar factors.

Secondary Area – South Side of Creek (Test Boring B-6)

Test Boring B-6 encountered four primary strata below the ground cover: fill, alluvial/lacustrine,

disintegrated rock, and bedrock. An abbreviated description of these strata follows:

Ground Cover

The borings encountered approximately 1 inch of ground cover, which was described as rootmat

and topsoil.
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Fill

The fill stratum was encountered from below the ground cover to a depth of 7 ft below the ground

surface. This layer was visually classified as light brown lean clay, and, based on SPT N-values,

generally exhibits soft to medium stiff consistency.

Alluvial and Lacustrine Deposits

The alluvial and lacustrine soil deposits were encountered from below the fill stratum to a depth of

68 ft below ground surface, which corresponds to a thickness of slightly over 60 ft. Most of this

layer was visually classified as brown to gray, lean clay and sandy lean clay, and, based on SPT

N-values, generally exhibits soft to stiff consistency. The bottom 4 ft of this layer was visually

classified as gray silty sand, and, based on SPT N-values, exhibits a loose density.

Disintegrated Rock

Below the alluvial and lacustrine layers, and above intact bedrock, the borings encountered a 3-ft

thick layer of disintegrated rock. Disintegrated rock is defined as residual material with SPT N-

values between 60 blows per foot and refusal. Refusal is defined as an N-value of 50 blows for a

penetration of one inch or less.

Bedrock

Top of bedrock was encountered at 70 ft below ground surface. Boring B-6 encountered beds of

sedimentary rock, including: sandstone, shale, and coal. The boring was extended to below the

abandoned coal mine elevation and into the mine floor rock.

Groundwater

Groundwater was encountered approximately 14 ft below ground surface in Boring B-6.

The groundwater levels on the logs indicate our estimate of the hydrostatic water table at the time

of our subsurface exploration. The final design should anticipate the fluctuation of the hydrostatic

water table depending on variations in precipitation, surface runoff, pumping, tidal action,

evaporation, leaking utilities, stream levels, and similar factors.

LIMITATIONS

This data report is provided for informational purposes only. Due to the preliminary nature of this report,

we reserve the right to modify any and all soil, rock, and water level descriptions contained herein based

on further examination of boring logs, rock core photographs, and laboratory testing results. Our

subsequent submissions will address our preliminary geotechnical recommendations and will supersede

this report in its entirety.

We have endeavored to complete the services identified herein in a manner consistent with that level of

care and skill ordinarily exercised by members of the profession currently practicing in the same locality

and under similar conditions as this project. No other representation, express or implied, is included or
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intended, and no warranty or guarantee is included or intended in this report, or other instrument of

service.

We appreciate the opportunity to be of service for this project. Please call us if you have any questions

regarding this report.

Sincerely,

SCHNABEL ENGINEERING, LLC

Jeremy J. Brown, PE

Project Engineer

William K. Petersen, PE

Senior Associate

JJB:WKP:vm

Attachments:

Figures

Appendix A: Subsurface Exploration Data

Appendix B: Cone Penetration Test (CPT) Data
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FIGURES

Figure 1: Site Vicinity Map

Figure 2: Boring and CPT Location Plan
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APPENDIX A

SUBSURFACE EXPLORATION DATA

Subsurface Exploration Procedures

General Notes for Subsurface Exploration Logs

Identification of Soil

Descriptive Criteria for Rock Core Logging

Supplemental Rock Descriptive Terms

Boring Logs, B-1 through B-6
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SUBSURFACE EXPLORATION PROCEDURES

Test Borings – Hollow Stem Augers

The borings are advanced by turning a continuous flight auger with a center opening of 2¼, 3¼, or 4¼

inches. A plug device blocks off the center opening while augers are advanced. Cuttings are brought to

the surface by the auger flights. Sampling is performed through the center opening in the hollow stem

auger, by standard methods, after removal of the plug. Usually, no water is introduced into the boring

using this procedure.

Standard Penetration Test Results

The numbers in the Sampling Data column of the boring logs represent Standard Penetration Test (SPT)

results. Each number represents the blows needed to drive a 2-inch O.D., 1+-inch I.D. split-spoon

sampler 6 inches, using a 140-pound hammer falling 30 inches. The sampler is typically driven a total of

18 or 24 inches. The first 6 inches are considered a seating interval. The total of the number of blows for

the second and third 6-inch intervals is the SPT “N value.” The SPT is performed according to ASTM

D1586.

The SPT samples were obtained using a hydraulically driven automatic trip hammer (ATH). Most

correlations with SPT data are based on N-values collected with a safety hammer. The energy applied to

the split-spoon sampler using the ATH is about 33 percent greater than that applied using the safety

hammer, resulting in lower N-values. The hammer blows shown on the boring logs are uncorrected for

the higher energy; however, we correct SPT N values for the higher energy when using N values in our

analyses.

Soil Classification Criteria

The group symbols on the logs represent the Unified Soil Classification System Group Symbols (ASTM

D2487) based on visual observation and limited laboratory testing of the samples. Criteria for visual

identification of soil samples are included in this appendix. Some variation can be expected between

samples visually classified and samples classified in the laboratory.

Residual soils are derived through the in-place physical and chemical weathering of the underlying rock.

Disintegrated rock is defined as residual material with SPT N values between 60 blows per foot and

refusal. Refusal is defined as an N value of 50 blows for a penetration of one inch or less.

Pocket Penetrometer Results

The values following “PP=” in the sampling data column of the logs represent pocket penetrometer

readings. Pocket penetrometer readings provide an estimate of the unconfined compressive strength of

fine-grained soils.
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Rock Core Drilling

The drillers core drilled rock using special core bits set with carbide steel or diamond, depending upon the

rock texture. The bit was fitted onto a double-tube, swivel-type core barrel in which an exterior tube and

bit rotate, and an interior barrel remains stationary to receive the rock core. Drillers circulated water

between the barrels and across the bit face to provide cooling and to flush away cuttings. The size of bits

is indicated on individual boring logs.

The length of rock core recovered expressed as a percentage of the total length cored is shown on the

logs. Rock Quality Designation (RQD) is also given for rock cores drilled with NX-size core drilling

equipment. RQD is defined as the total length of NX-size rock fragments recovered that are greater than

4 inches in length, discounting drilling breaks, expressed as a percentage of the total length cored. RQD

is preferred to core recovery as a measure of engineering characteristics of rock.

Volatile Organic Vapor Screening

The headspaces of soil samples collected during our subsurface exploration were screened for the

presence of volatile organic vapors with a Photoionization Detector (PID). The PID provides an indication

of the concentration of organic vapors in the headspace in parts per million (ppm). The PID detects a

variety of organic vapors, but does not detect the presence of methane. PID readings are presented in

the sampling data column of the test boring logs.

Boring and CPT Elevations

Boring and CPT locations were staked by a Kiewit surveying subcontractor. Approximate boring and CPT

locations are shown on Figure 2. Ground surface elevations at the boring locations were provided by the

surveyor and are indicated on the boring logs. Locations and elevations should be considered no more

accurate than the methods used to determine them.
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IDENTIFICATION OF SOIL

I. DEFINITION OF SOIL GROUP NAMES (ASTM D2487) SYMBOL GROUP NAME

Coarse-Grained Soils

More than 50% retained

on No. 200 sieve

Gravels –

More than 50% of coarse

fraction

retained on No. 4 sieve

Coarse, ¾” to 3”

Fine, No. 4 to ¾”

Clean Gravels

Less than 5% fines

GW WELL GRADED

GRAVEL

GP POORLY GRADED

GRAVEL

Gravels with fines

More than 12% fines

GM SILTY GRAVEL

GC CLAYEY GRAVEL

Sands – 50% or more of coarse

Fraction passes No. 4 sieve

Coarse, No. 10 to No. 4

Medium, No. 40 to No. 10

Fine, No. 200 to No. 40

Clean Sands

Less than 5% fines

SW WELL GRADED

SAND

SP POORLY GRADED

SAND

Sands with fines

More than 12% fines

SM SILTY SAND

SC CLAYEY SAND

Fine-Grained Soils

50% or more passes

the No. 200 sieve

Silts and Clays –

Liquid Limit less than 50

Low to medium plasticity

Inorganic CL LEAN CLAY

ML SILT

Organic OL ORGANIC CLAY

ORGANIC SILT

Silts and Clays –

Liquid Limit 50 or more

Medium to high plasticity

Inorganic CH FAT CLAY

MH ELASTIC SILT

Organic OH ORGANIC CLAY

ORGANIC SILT

Highly Organic Soils Primarily organic matter, dark in color and organic odor PT PEAT

II. DEFINITION OF SOIL COMPONENT PROPORTIONS (ASTM D2487)
Examples

Adjective

Form

GRAVELLY
SANDY

>30% to <50% coarse grained
component in a fine-grained soil

GRAVELLY LEAN CLAY

CLAYEY
SILTY

>12% to <50% fine grained
component in a coarse-grained soil

SILTY SAND

“With” WITH GRAVEL
WITH SAND

>15% to <30% coarse grained
component in a fine-grained soil

FAT CLAY WITH GRAVEL

WITH GRAVEL
WITH SAND

>15% to <50% coarse grained
component in a coarse-grained soil

POORLY GRADED GRAVEL WITH SAND

WITH SILT
WITH CLAY

>5% to <12% fine grained
component in a coarse-grained soil

POORLY GRADED SAND WITH SILT

III. GLOSSARY OF MISCELLANEOUS TERMS
SYMBOLS .......................... Unified Soil Classification Symbols are shown above as group symbols. A dual symbol “-“

indicates the soil belongs to two groups. A borderline symbol “/” indicates the soil belongs
to two possible groups.

FILL ....................................... Man-made deposit containing soil, rock and often foreign matter.
PROBABLE FILL .................. Soils which contain no visually detected foreign matter but which are suspect with regard to

origin.
DISINTEGRATED ROCK
(DR) .......................................

Residual materials with a standard penetration resistance (SPT) between 60 blows per foot
and refusal. Refusal is defined as an SPT of 100 blows for 2 inches or less penetration.

PARTIALLY WEATHERED
ROCK (PWR).........................

Residual materials with a standard penetration resistance (SPT) between 100 blows per
foot and refusal. Refusal is defined as an SPT of 100 blows for 2inches or less
penetration.

BOULDERS & COBBLES ..... Boulders are considered rounded pieces of rock larger than 12 inches, while cobbles range
from 3- to 12-inch size.

LENSES................................. 0- to ½-inch seam within a material in a test pit.
LAYERS ................................ ½- to 12-inch seam within a material in a test pit.
POCKET ................................ Discontinuous body within a material in a test pit.
MOISTURE CONDITIONS..... Wet, moist or dry to indicate visual appearance of specimen.
COLOR .................................. Overall color, with modifiers such as light to dark or variation in coloration.
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DESCRIPTIVE CRITERIA FOR ROCK CORE LOGGING

Rock is defined as natural subsurface material yielding SPT blow counts of N $ 100/2 inches (Martin, 1977). Rock descriptions
may include the following descriptive elements, as applicable, generally in the order indicated. Supplemental descriptors may
also be used, depending on project performance objectives and available information.

ROCK TYPE, strength, weathering, fracturing, color, recovery, RQD

Rock Type General terms are used following the NRCS (2001) rock type classification chart based on visual identification.
Some of the NRCS rock types common to our geographic area of practice are listed below. Mineralogical modifiers may
be added where they help define distinct units (e.g., Garnet-Muscovite Schist).

Sedimentary: Conglomerate, Sandstone, Mudstone, Siltstone, Claystone, Shale, Limestone, Dolomite, Coal, Chert
Igneous: Pegmatite, Granite, Diorite, Gabbro, Diabase, Rhyolite, Monzonite, Andesite, Basalt
Metamorphic: Gneiss, Schist, Phyllite, Slate, Quartzite, Marble, Amphibolite, Hornfels

Strength (modified from Hoek, 2001) The estimated Uniaxial Compressive Strength associated with each rock strength term
is based on the field strength index test for intact rock samples as follows.

% Extremely Strong >36,000 psi Specimen can only be chipped with a geological hammer.
% Very Strong 15,000 - 36,000 psi Specimen requires many blows of a geological hammer to fracture it.
% Strong 7,500 - 15,000 psi Specimen requires more than one blow of a geological hammer to fracture it.
% Medium Strong 3,500 - 7,500 psi Specimen cannot be peeled with a pocket knife; can be fractured with

one blow from a geological hammer.
% Weak 700 - 3,500 psi Specimen can be peeled with a pocket knife with difficulty; shallow

indentation made by firm blow with point of a geological hammer.
% Very Weak 150 - 700 psi Material crumbles under firm blows with point of a geological hammer;

can be peeled with a pocket knife.

Weathering (modified from ACOE, 1994; and USBR, 2001)

% Fresh Mineral crystals appear bright and show no discoloration. Fractures show little or
no staining on their surfaces. Discoloration does not extend into intact rock.

% Slightly Weathered Rock is generally fresh except along fractures. Some fractures
are stained and discoloration may extend up to 0.5 inches into rock.

% Moderately Weathered Significant portions of rock appear dull and discolored. Rock
may be significantly weaker than in its fresh state near fractures. Soil zones of limited
extent may occur along some fractures.

% Highly WeatheredRock appears dull and discolored throughout. Majority of rock mass is
significantly weaker than in its fresh state. Isolated zones of stronger rock and/or soil may
occur throughout.

% Severely Weathered Significant portions of rock mass essentially weathered to soil.
Rock fabric may still be discernable (i.e., saprolite). Isolated zones of stronger rock may
occur locally. Quartz may be present as hard, fractured dikes or veins.

Fracturing (from ACOE, 1994)

Very Slightly Fractured > 6.5 ft

Slightly Fractured 2 ft - 6.5 ft

Moderately Fractured 8 in - 2 ft

Highly Fractured 2.5 in - 8 in

Intensely Fractured < 2.5 in

Color (from Munsell Color System; and GSA, 1995) Color descriptions include
a primary color and up to two shade or secondary color modifiers, and may
also include a color pattern term to define the relationship between multiple
colors.

Shade: Light, Dark

Secondary: Blackish, Brownish, Grayish, Greenish, Reddish, Yellowish, Orangeish

Primary: Black, Brown, Gray, Green, Red, Yellow, Orange, White

Pattern: and, to, with mottles of, with speckles of, with streaks of, with bands of

% Recovery is defined as the total length of recovered core in a core run divided by the total length of the core run, times
100 percent. A core run may be any depth interval of concern. Only natural fractures are considered for determining the
length of core pieces. Mechanical breaks formed during or after coring do not count against the length determination. The
length of recovered core pieces is measured along the core axis, between fracture midpoints.

% RQD (ASTM D6032, Deere & Deere, 1988, 1989) is defined as the total length of core pieces at least four inches long
recovered from a core run divided by the total length of the core run, times 100 percent. A core run may be any depth
interval of concern. Only natural fractures are considered for determining the length of core pieces. Mechanical breaks
formed during or after coring do not count against the length determination. The length of recovered core pieces should
be measured along the core axis, between fracture midpoints. Core pieces that are highly to severely weathered, very
weak, or contain numerous pores should not count toward RQD.





"#

"#

$%

&'()*

&'*)&

&'+)&

&'')&

*(,),

*&()-

*&*)'

*&'),

**()'

')-

.)'

/)'

()'

-0).

.')*

..)&

.().

0')&

11 2 0)/' 345

11 2 +)/' 345

67-8 619
0;0;/;*
%<=2.+>8 -''?

67.8 619
+;*;&;-'
%<=2.+>8 -''?

6708 619
+;-,;0,;/,
%<=2.+>8 -''?

67+8 619
.,;+&;-'@'>
%<=2-.>8 -''?

67/8 619
/'@+>
%<=20>8 */?
%7-8 =A%<
%BC 2 0). 53
%<=2-+>8 0*?

%7.8 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--&>8 (&?

%708 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--&>8 (&?

%7+8 =A%<
%BC 2 -')' 53
%<=2--*>8 (&?
%D$2--*>8 (&?

%EE3FG3 GCH 3EI4EJK

6L#9M FEJ438 NOEPC8 QEC3GJC4 OEE3
5OGRFSC348 FSHJBF 43J55 3E 43J558
IOENGNKS %<6L$TU# FG3SOJGK

6L#9M FEJ438 NOEPC8 FSHJBF 43J55 3E
VGOH8 IOENGNKS %<6L$TU# FG3SOJGK

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4
IEEOKZ ROGHSH 4GCH PJ3V ROG[SK8 5JCS 3E
QEGO4SM HOZ8 NOEPC8 [SOZ HSC4S8
HJ4JC3SROG3SH 4GCH43ECS OEQ\

6UW$69AW<8 FSHJBF 43OECR8
FEHSOG3SKZ PSG3VSOSH8 VJRVKZ 5OGQ3BOSH
3E FEHSOG3SKZ 5OGQ3BOSH8 NOEPC GCH
ROGZ

6UW$69AW<8 43OECR8 4KJRV3KZ
PSG3VSOSH8 4KJRV3KZ 5OGQ3BOSH8 ROGZ

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 ROGZ8 KGFJCG3SH 6]U#<8
6L#969AW<8 6L#9^ 6]U#<M QEC3GJC4
3VJC QKGZ 4SGF4

6UW$69AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH 3E [SOZ 4KJRV3KZ
5OGQ3BOSH8 ROGZ8 QEC3GJC4 4VGKSZ
KGFJCG3JEC4

6]U#<8 PSG\8 5OS4V8 4KJRV3KZ 5OGQ3BOSH
3E [SOZ 4KJRV3KZ 5OGQ3BOSH8 HGO\ ROGZ PJ3V
43OSG\4 E5 NOEPC

6]U#<8 PSG\8 5OS4V8 4KJRV3KZ 5OGQ3BOSH
3E [SOZ 4KJRV3KZ 5OGQ3BOSH8 HGO\ ROGZ8
QEC3GJC4 4JK343ECS GCH 4GCH43ECS
KGFJCG3JEC4

6GFIKSO
NEBCQJCR KG43 ./
NKEP4
_SHHJCR HJI4
RSCSOGKKZ 4VGKKEP
`' 7 / HSROSS4a8
4EFS
QOE44NSHHJCR JC
4GCH43ECS
KJ3VEKERJS4

'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 -/')( 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 &-'b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@.0@-, %3*31)-=5 --@.&@-,

B5 ..0(0'+)+/+ 53 C5 *'*+,')/-,( 53

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO8

]D $EBNKS _GOOSK

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRS

'$DEIQM<

"7E&@

/

-'

-/

.'

./

0'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



*,')+

*/*)0

+()+

/.)/

%7/8 =A%<
%BC 2 -')' 53
%<=2--.>8 (0?
%D$2&+>8 *'?

%7,8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7*8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7&8 =A%<
%BC 2 -')' 53
%<=2--(>8 ((?
%D$2--(>8 ((?

6]U#<8 PSG\8 5OS4V8 4KJRV3KZ 5OGQ3BOSH
3E [SOZ 4KJRV3KZ 5OGQ3BOSH8 HGO\ ROGZ8
QEC3GJC4 4JK343ECS GCH 4GCH43ECS
KGFJCG3JEC4 "#$%&'%()*+

6]U#<8 [SOZ PSG\8 5OS4V8 VJRVKZ
5OGQ3BOSH8 ROGZ8 _%<==LU9<$
6]U#<@XATX<

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
KJRV3 ROGZ8 FSQVGCJQGK NOSG\4 EQQBO EC
FJQGQSEB4 IGO3JCR48 5SP [SOZ 3VJC
QKGZSZ IGO3JCR4M 6L#969AW< KGZSO
5OEF GNEB3 -'')0 7-'')/ 53)

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 . E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRS

'$DEIQM<

"7E&@

+'

+/

/'

//

,'

,/

*'

*/

&'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



*',)/

*'+)'
*'0)0

,(&)0

,(+),

,(')'

,&0)/

-'0)0

-'/)&
-',)/

---)/

--/).

--()&

-.,)0

%7(8 =A%<
%BC 2 -')' 53
%<=2--(>8 ((?
%D$2--(>8 ((?

%7-'8 =A%<
%BC 2 -')' 53
%<=2--(>8 ((?
%D$2--(>8 ((?

%7--8 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--&>8 (&?

%7-.8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2&(>8 *+?

%7-08 =A%<
%BC 2 -')' 53
%<=2(+>8 *&?
%D$20&>8 0.?

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
KJRV3 ROGZ8 FSQVGCJQGK NOSG\4 EQQBO EC
FJQGQSEB4 IGO3JCR48 5SP [SOZ 3VJC
QKGZSZ IGO3JCR4M 6L#969AW< KGZSO
5OEF GNEB3 -'')0 7-'')/ 53) "#$%&'%()*+

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ GCH ROGZ8 HOZ8
JC3SOKGFJCG3SH 6]U#<8 6L#969AW<
GCH 6UW$69AW<

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
ROGZ

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ GCH ROGZ8
JC3SOKGFJCG3SH 6]U#<8 6L#969AW<
GCH 6UW$69AW<

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ 3E NKGQ\8
=U%_AWU=<AT6 6]U#<8 5SP
4JK343ECS GCH 4GCH43ECS KGFJCG3JEC4

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ GCH ROGZ8
JC3SOKGFJCG3SH 6]U#<8 6L#969AW<
GCH 6UW$69AW<

=AU#8 [SOZ PSG\ 3E PSG\8 5OS4V8
JC3SC4SKZ 5OGQ3BOSH8 NKGQ\

<CH HOJKKJCR 5EO
HGZ@PSS\ G3
-'.)+ 53 G3 -/e''
%S4BFS HOJKKJCR
--7.&7-, G3
'&e'0

#J\SKZ KE43
QKGZSZ@4E53
FG3SOJGK JC
JC3SO[GK 5OEF
-.,)0 7 -.( 53M

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 0 E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRS

'$DEIQM<

"7E&@

&/

('

(/

-''

-'/

--'

--/

-.'

-./

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



,*(),

,/&)(

-0').

-/')(
_E33EF E5 _EOJCR G3 -/')( 53)

UBRSO OS5B4GK G3 ()' 53)

_EOJCR 3SOFJCG3SH G3 4SKSQ3SH HSI3V)

%7-+8 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--&>8 (&?

%7-/8 =A%<
%BC 2 &)/ 53
%<=2-'.>8 -''?
%D$2-'.>8 -''?

6L#969AW<8 [SOZ PSG\8 5OS4V8
JC3SC4SKZ 5OGQ3BOSH 3E VJRVKZ 5OGQ3BOSH8
KJRV3 ROSSCJ4V ROGZ8 5OGQ3BOSH
6L#969AW<@=#U^ 6]U#<8 KJ\SKZ KE43
QEOS JC 3VJ4 JC3SO[GK "#$%&'%()*+

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 QEC3GJC4 4JK343ECS@4VGKS
KGFJCG3JEC4

VJRV PG3SO
IOS44BOS8 QEOS
NGOOSK NKEQ\SH E55
G3 -.( 53)
%SQE[SOSH
4JK343ECS@QKGZ
4VGKS GIISGO4
VJRVKZ 3E
JC3SC4SKZ
5OGQ3BOSH

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 + E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRS

'$DEIQM<

"7E&@

-0'

-0/

-+'

-+/

-/'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



=#

=#

=#

$%

$%

&.0)(

&..),

&-0)-

&'&),

*(&)(
*(&)&

')*

.)'

--)/

-,)'

./)*

./)&

11 2 +)/' 345

67-8 619
0;/;,;&
%<=2.'>8 &0?

67.8 619
,;-';-.;-+
%<=2.+>8 -''?

6708 619
,;*;--;-0
%<=2.+>8 -''?

67+8 619
0;,;-';-.
%<=2.+>8 -''?

TW$L69
%<=2.'>8 &0?

67/8 619
+;+;,;(
%<=2.+>8 -''?

67,8 619
-.;.+;/'@0>
%<=2-+>8 (0?

67*8 619
0,;/';/'@.>
%<=2-.>8 &,?

67&8 619
+&;/'@+>
%<=2/>8 /'?
%7-8 =A%<
%BC 2 -), 53
%<=2&>8 +.?
%D$2..>8 --/?
%7.8 =A%<
%BC 2 -')' 53
%<=2--.>8 (0?
%D$2-'.>8 &/?

%EE3FG3 GCH 3EI4EJK

#<UW =#U^M FEJ438 KJRV3 NOEPC8
QEC3GJC4 OEE3 5OGRFSC348 43J55 3E [SOZ
43J558 IOENGNKS %<6L$TU# FG3SOJGK

#<UW =#U^M FEJ438 ZSKKEPJ4V NOEPC
PJ3V FE33KS4 E5 ROGZ8 43J55 3E [SOZ 43J558
IOENGNKS %<6L$TU# FG3SOJGK

=VGCRSe EOGCRJ4V NOEPC

#<UW =#U^M FEJ438 KJRV3 ROSSCJ4V ROGZ
PJ3V FE33KS4 E5 EOGCRJ4V NOEPC8
QEC3GJC4 PSG3VSOSH OEQ\ 5OGRFSC348
43J55 3E [SOZ VGOH

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4M
FEJ438 ROGZ GCH EOGCRJ4V NOEPC8 [SOZ
HSC4S8 6]U#<

=VGCRSe HGO\ ROGZ8 =U%_AWU=<AT6
6]U#<

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4M
FEJ438 ROGZ8 6UW$69AW<

6UW$69AW<8 FSHJBF 43OECR8 4KJRV3KZ
PSG3VSOSH 3E 5OS4V8 4KJRV3KZ 5OGQ3BOSH 3E
[SOZ 4KJRV3KZ 5OGQ3BOSH8 ROGZ8 FEHSOG3SKZ
FJQGQSEB48 QEC3GJC4 QEGK 5OGRFSC34
GCH QGONECGQSEB4 KGFJCG3JEC48 3VJC
QEGK KGZSO G3 0- 7 0-). 53

6VSKNZ 9BNS
$EPC IOS44BOS
-''8 -''8 .''8
/'' I4J

%SKJQ3 OEQ\
43OBQ3BOS
EN4SO[SH

<CH HOJKKJCR 5EO
HGZ G3 -+e//8
--7--7.'-,
%S4BFS HOJKKJCR
--7-+7.'-,8
-'e/'

#JRV3 ROGZ OS3BOC

--@.. 0e-' 1" +&)*f 777777$>2-0 "03..3*F
'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 -/')/ 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 &./b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@--@-, %3*31)-=5 --@-+@-,

B5 ..0&,'.).*. 53 C5 *'*.,()&+* 53

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO8

]D $EBNKS _GOOSK

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRU

'$DEIQM<

"7E&@

/

-'

-/

.'

./

0'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



*&,)+

*&+)0

**().

*,*).

*//)(

*+()&

*++).

0&).

+')0

+/)+

/*)+

,&)*

*+)&

&')+

%708 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2(+>8 *&?

%7+8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7/8 =A%<
%BC 2 -')' 53
%<=2--/>8 (,?
%D$2--/>8 (,?

%7,8 =A%<
%BC 2 -')' 53
%<=2-'*>8 &(?
%D$2/->8 +0?

%7*8 =A%<
%BC 2 -')' 53
%<=2--(>8 ((?
%D$2--(>8 ((?

=VGCRSe PSG\ 3E FSHJBF 43OECR

6]U#<8 [SOZ PSG\ 3E PSG\8 4KJRV3KZ
PSG3VSOSH8 4KJRV3KZ 5OGQ3BOSH 3E [SOZ
4KJRV3KZ 5OGQ3BOSH8 HGO\ ROGZ8
HSQEFIE4SH 5OEF 0&). 7 0&)+ 53 GCH
+'). 7 +')0 53)

6UW$69AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH 3E [SOZ 4KJRV3KZ
5OGQ3BOSH8 ROGZ8 QEC3GJC4 QGONECGQSEB4
KGFJCG3JEC4

6L#969AW<8 PSG\ 3E FSHJBF 43OECR8
5OS4V8 4KJRV3KZ 5OGQ3BOSH 3E [SOZ 4KJRV3KZ
5OGQ3BOSH8 ROGZ PJ3V 43OSG\4 E5 HGO\
ROGZ8 JC3SOKGFJCG3SH 6L#969AW< GCH
6]U#<

=VGCRSe 5SP IKGC3 5E44JK4

6]U#<8 [SOZ PSG\ 3E PSG\8 5OS4V8 [SOZ
4KJRV3KZ 5OGQ3BOSH8 HGO\ ROGZ 3E NKGQ\8
QGONECGQSEB4

=#U^<^ 6]U#<8 [SOZ PSG\8 4KJRV3KZ
PSG3VSOSH8 VJRVKZ 5OGQ3BOSH8 ROGZ8
1A66L_#< gUT#9 XATX<8
4KJQ\SC4JHSH 4VGKS G3 ,&)* GCH ,()* 53)
hSOZ PSG\ 3E HSQEFIE4SH8
4KJQ\SC4JHS4 HJI GIIOEiJFG3SKZ // 7 ,'
HSROSS4

6L#969AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 ROSSCJ4V ROGZ8
QEC3GJC4 4FGKK NKSN4 GCH CGOOEP
43OJCRSO4 E5 KJRV3 NOEPC KJFS43ECS8 5SP
QECRKEFSOG3S ISNNKS4 5OEF &' 7 &')+
538 4GCH43ECS KGFJCG3JEC4

$GO\ ROGZ OS3BOC
G3 +*)/ 53)

XOGZJ4V NOEPC 3E
ROGZ OS3BOC G3 ,*
3E ,& 53)

%S3BOC ROSSCJ4V
ROGZ G3 &' 53)

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 . E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRU

'$DEIQM<

"7E&@

+'

+/

/'

//

,'

,/

*'

*/

&'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



*+.)-

*--)+

*'.)0

&.)/

--0).

-..)0

%7&8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7(8 =A%<
%BC 2 -')' 53
%<=2--(>8 ((?
%D$2--(>8 ((?

%7-'8 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--&>8 (&?

%7--8 =A%<
%BC 2 /)' 53
%<=2+.>8 *'?
%D$2+.>8 *'?

%7-.8 =A%<
%BC 2 -')' 53
%<=2.+>8 .'?
%D$2'>8 '?

6L#969AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 ROGZ8 KGFJCG3SH
6L#969AW< GCH 6UW$69AW<
"#$%&'%()*+

6UW$69AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH 3E [SOZ 4KJRV3KZ
5OGQ3BOSH8 KJRV3 ROGZ8 QOE44NSHHSH PJ3V
QGONECGQSEB4 KGFJCG3JEC4 GCH
FJQGQSEB4 IGO3JCR48 5JCS ROGJCSH

=VGCRSe gJCS 3E FSHJBF ROGJCSH

=VGCRSe gJCS ROGJCSH8 4JK3Z KGFJCG3JEC4

6]U#<8 FSHJBF 43OECR8 5OS4V8 4KJRV3KZ
5OGQ3BOSH 3E [SOZ 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 QEC3GJC4 4JK3 GCH 5JCS 4GCH
KGFJCG3JEC4

1BOJ3GC FJCS8 EISC 5OEF -..)0 3E -./)+
538 REN 5OEF -./)+ 53 3E FJCS 5KEEO G3
-0'), 53)

=EOS NOSG\4
BCHSO 3SC4JEC
GKECR FJQGQSEB4
NSHHJCR
IKGCS4@IGO3JCR48
4EFS IGO3JGKKZ
QKGZ QEG3SH)

WE OS3BOC PG3SO)

_OE\S 3VOEBRV
FJCS OEE5 G3
-..)0 538 EISC
5OEF -..)0 7
-./)+ 538 REN
5OEF -./)+ 7
-0'), 53

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 0 E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRU

'$DEIQM<

"7E&@

&/

('

(/

-''

-'/

--'

--/

-.'

-./

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



,(+)'

,(-)-

,&,)+

,*+)-

-0'),

-00)/

-0&).

-/')/
_E33EF E5 _EOJCR G3 -/')/ 53)

_EOJCR 3SOFJCG3SH G3 4SKSQ3SH HSI3V)

%7-08 =A%<
%BC 2 /)' 53
%<=2/0>8 &&?
%D$2'>8 '?

%7-+8 =A%<
%BC 2 /)' 53
%<=2/(>8 (&?
%D$2/->8 &/?

%7-/8 =A%<
%BC 2 &)- 53
%<=2(*>8 -''?
%D$2&&>8 (-?

6]U#<8 [SOZ PSG\8 4S[SOSKZ
PSG3VSOSH8 ROGZ8 HSQEFIE4SH
4VGKS@QKGZ43ECS@BCHSOQKGZ

6]U#<8 [SOZ PSG\8 FEHSOG3SKZ
PSG3VSOSH8 4KJRV3KZ 5OGQ3BOSH8 ROGZ8
QEC3GJC4 QKGZ 4SGF4

6UW$69AW<8 PSG\ 3E FSHJBF 43OECR8
5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8 ROGZ8 5JCS
ROGJCSH 4GCH43ECS PJ3V 4JK3Z@4VGKSZ
KGFJCG3JEC48 5SP HSQEFIE4SH 4VGKS
GCH@EO QKGZ 4SGF4 5OEF -+0), 7 -++).
53)

<CH HOJKKJCR 5EO
HGZ G3 -0'), 53 G3
-*e+/)
%S4BFS HOJKKJCR
--7-/7.'-,8
',e/&

_SHHJCR HJI4
RSCSOGKKZ 4VGKKEP
`' 7 / HSROSS4a8
4EFS
QOE44NSHHJCR JC
4GCH43ECS
KJ3VEKERJS4

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 + E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRU

'$DEIQM<

"7E&@

-0'

-0/

-+'

-+/

-/'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



=#

$%

$%

&..)'

&--)*

&'.).

&'-)+

*&&)'

').

-')/

.')'

.')&

0+).

11 2 +)/' 345

11 2 +)'' 345

11 2 +)'' 345

67-8 619
,;/;/;+
%<=2.+>8 -''?

67.8 619
*;,;--;-.
%<=2.+>8 -''?

6708 619
+;,;&;--
%<=2.+>8 -''?

TW$L69
%<=2.0>8 (,?

67+8 619
+;*;-(;/'
%<=2.+>8 -''?

67/8 619
0';/'@+>

67,8 619
0.;+&;/'@->
%<=2,>8 +,?
%7-8 =A%<
%BC 2 -)* 53
%<=20.>8 -/*?
%D$20+>8 -,*?
%7.8 =A%<
%BC 2 -')' 53
%<=2--(>8 ((?

%708 =A%<
%BC 2 -')' 53
%<=2-'(>8 (-?
%D$2,+>8 /0?

9EI4EJK

#<UW =#U^M FEJ438 KJRV3 NOEPC8 43J55 3E
[SOZ 43J558 IOENGNKS %<6L$TU# FG3SOJGK

=VGCRSe EOGCRJ4V NOEPC

=VGCRSe EOGCRJ4V NOEPC PJ3V FE33KS4
E5 ROGZ

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4M
FEJ438 NOEPC8 FSHJBF HSC4S 3E [SOZ
HSC4S8 4JK343ECS

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4M
HOZ8 ROGZ8 [SOZ HSC4S8 4JK3Z 4VGKS

6UW$69AW<8 FSHJBF 43OECR8 4KJRV3KZ
PSG3VSOSH 3E FEHSOG3SKZ PSG3VSOSH8
4KJRV3KZ 5OGQ3BOSH 3E [SOZ 4KJRV3KZ
5OGQ3BOSH8 ROGZ GCH NOEPC

#JRV3 ROGZ HOJKK
OS3BOC
_SHHJCR HJI4
RSCSOGKKZ 4VGKKEP
`' 7 / HSROSS4a8
4EFS
QOE44NSHHJCR JC
4GCH43ECS
KJ3VEKERJS4

--@-*

--@..

*e'' U"

0e-& 1"

+.)/f

+.).f

777

777

.')'f

777

?6;/.-236*

$>2-0 "03..3*F

'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 -/')/ 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 &..b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@-/@-, %3*31)-=5 --@-,@-,

B5 ..0(.(&)+'* 53 C5 *'*-/-)*(, 53

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO8

]D $EBNKS _GOOSK

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRV

'$DEIQM<

"7E&@

/

-'

-/

.'

./

0'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



*&/)/

**()+

**&),

*,()+

*/()+

*/,),

*/.)*

0,)*

+.)&

+0),

/.)&

,.)&

,/),

,()/

%7+8 =A%<
%BC 2 -')' 53
%<=2--,>8 (*?
%D$2-',>8 &&?

%7/8 =A%<
%BC 2 -')' 53
%<=2--*>8 (&?
%D$2-'(>8 (-?

%7,8 =A%<
%BC 2 -')' 53
%<=2--,>8 (*?
%D$2--->8 (0?

%7*8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

6]U#<8 [SOZ PSG\8 4KJRV3KZ PSG3VSOSH8
FEHSOG3SKZ 5OGQ3BOSH8 ROGZ8 QEC3GJC4
QKGZ 4SGF48 QGONECGQSEB4 FG3SOJGK
GCH 5JCS ROGJCSH 4GCH43ECS KGFJCG3JEC4
"#$%&'%()*+

6UW$69AW<8 FSHJBF 43OECR8 4KJRV3KZ
PSG3VSOSH 3E 5OS4V8 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 HJO3Z 4GCH43ECS PJ3V QKGZ
IGO3JCR48 FEHSOG3SKZ FJQGQSEB48
5OGQ3BOJCR 5OEF 0()/ 7 +')/ J4
FSQVGCJQGK

6]U#<8 [SOZ PSG\8 4KJRV3KZ PSG3VSOSH8
4KJRV3KZ 5OGQ3BOSH8 ROGZ PJ3V FE33KS4 E5
NOEPC8 6L#9^ 6]U#<

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ PJ3V 43OSG\4 E5
ROGZ8 QEC3GJC4 4GCH43ECS GCH 4JK343ECS
KGFJCG3JEC4

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ8 QEC3GJC4
QGONECGQSEB4 IKGC3 5E44JK4

=VGCRSe =U%_AWU=<AT6 6]U#<
KGZSO 5OEF ,- 7 ,-). 53)

6]U#<8 [SOZ PSG\ 3E PSG\8 5OS4V 3E
4KJRV3KZ PSG3VSOSH8 FEHSOG3SKZ
5OGQ3BOSH8 HGO\ ROGZ8 QEC3GJC4 QKGZ
4SGF4

6L#969AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 ROGZ8 5JCS ROGJCSH
4GCH43ECS KGFJCG3JEC48 VSGKSH jEJC3
HJIIJCR ,' HSROSS4 G3 **)/ 53)

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 QEC3GJC4 4JK343ECS KGFJCG3JEC48
FSQVGCJQGK NOSG\4 EQQBO GKECR
FJQGQSEB4 IGO3JCR4

_OEPCJ4V ROGZ
HOJKK OS3BOC
XOGZ HOJKK OS3BOC

XOEBCHPG3SO G3
+.)/ 53 EC
QEFIKS3JEC8
IBKKSH GBRSO4
GCH QEBKH VSGO
PG3SO OBCCJCR
JC3E VEKS)
63GNJKJkSH G3 -'
538 OSQVSQ\
--@.-@.'-,

$GO\ ROGZ HOJKK
OS3BOC

_KGQ\ HOJKK OS3BOC

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 . E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRV

'$DEIQM<

"7E&@

+'

+/

/'

//

,'

,/

*'

*/

&'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



*',)-

*'0)0

*'').

,(/)+

--,)-

--&)(

-..)'

-.,)&

%7&8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7(8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7-'8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7--8 =A%<
%BC 2 -')' 53
%<=2--->8 (0?
%D$2(.>8 **?

%7-.8 =A%<
%BC 2 -')' 53
%<=2-''>8 &0?
%D$2+,>8 0&?

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 QEC3GJC4 4JK343ECS KGFJCG3JEC48
FSQVGCJQGK NOSG\4 EQQBO GKECR
FJQGQSEB4 IGO3JCR4 "#$%&'%()*+

6L#969AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 ROGZ8 FSQVGCJQGK
NOSG\4 EQQBO GKECR IGO3JGKKZ JC3GQ3
jEJC34 HJIIJCR ,' 7 &' HSROSS4

6]U#<8 PSG\8 5OS4V8 FEHSOG3SKZ
5OGQ3BOSH 3E VJRVKZ 5OGQ3BOSH8 HGO\ ROGZ
3E NKGQ\8 FSQVGCJQGK NOSG\4 EQQBO
GKECR IGO3JGKKZ JC3GQ3 JOOSRBKGO 5OGQ3BOSH

6]U#<8 PSG\ 3E FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 HGO\ ROGZ 3E NKGQ\8
JC3SOKGFJCG3SH 4VGKS8 4JK3Z 4VGKS GCH
QGONECGQSEB4 4VG\S8 5SP IGO3JGKKZ
JC3GQ3 jEJC34

=AU#8 PSG\8 5OS4V8 JC3SC4SKZ 5OGQ3BOSH8
NKGQ\8 NECSZ QEGK PJ3V QKGZ@4VGKS
4SGF4

_KGQ\ HOJKK OS3BOC

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 0 E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRV

'$DEIQM<

"7E&@

&/

('

(/

-''

-'/

--'

--/

-.'

-./

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



,(')/

,&()*

,&*)'

,*&)*

,*-)*

-0-)*

-0.)/

-0/).

-+0)/

-/')/
_E33EF E5 _EOJCR G3 -/')/ 53)

_EOJCR 3SOFJCG3SH G3 4SKSQ3SH HSI3V)

%7-08 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2('>8 */?

%7-+8 =A%<
%BC 2 *)* 53
%<=2(.>8 -''?
%D$2(.>8 -''?

=AU#8 PSG\8 5OS4V8 JC3SC4SKZ 5OGQ3BOSH8
NKGQ\8 NECSZ QEGK PJ3V QKGZ@4VGKS
4SGF4 "#$%&'%()*+

6]U#<8 [SOZ PSG\ 3E PSG\8 5OS4V8
VJRVKZ 5OGQ3BOSH8 HGO\ ROGZ 3E NKGQ\8
QEC3GJC4 QEGK 5OGRFSC34 GCH 3VJC QEGK
43OJCRSO48 5SP IGO3JGKKZ JC3GQ3 5OGQ3BOS4

=#U^69AW<8 [SOZ PSG\8 4S[SOSKZ
PSG3VSOSH8 JC3SC4SKZ 5OGQ3BOSH8 ROGZ8
QEC3GJC4 QKGZ 4SGF48 4KJRV3KZ [BRRZ

6L#969AW<8 PSG\ 3E FSHJBF 43OECR8
5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8 ROGZ8
JC3SOKGFJCG3SH 4JK343ECS8 4VGKS GCH
4GCH43ECS PJ3V FJCEO QECRKEFSOG3S

6UW$69AW<8 FSHJBF 43OECR8 5OS4V8
[SOZ 4KJRV3KZ 5OGQ3BOSH8 ROGZ8 QEC3GJC4
QGONECGQSEB4@4VGKSZ KGFJCG3JEC4

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 + E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRV

'$DEIQM<

"7E&@

-0'

-0/

-+'

-+/

-/'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



"#

"#

$%

&-.).

&'&)&

*(*)&
*(*)*

*&+)/

')-

0)/

-+)/
-+),

.*)&

11 2 +)/' 345

11 2 +)/' 345

67-8 619
0;+;/;,
%<=2-&>8 */?

67.8 619
+;&;--;-+
%<=2-&>8 */?

6708 619
/;&;-';-+
%<=2.+>8 -''?

TW$L69
%<=2.+>8 -''?

67+8 619
/;*;-0;-,
%<=2.+>8 -''?

67/8 619
+;-';-0;-,
%<=2.+>8 -''?

67,8 619
/'@->
%<=2->8 -''?
%7-8 =A%<
%BC 2 0)0 53
%<=20(>8 -''?
%D$2'>8 '?
%7.8 =A%<
%BC 2 -')' 53
%<=2&&>8 *0?
%D$20.>8 .*?

%708 =A%<
%BC 2 -')' 53
%<=2(&>8 &.?
%D$2/*>8 +&?

9EI4EJK

6L#9M FEJ438 KJRV3 NOEPC8 S43JFG3SH
l/? 4GCH8 QEC3GJC4 OEE3 5OGRFSC348
43J55 3E [SOZ 43J558 IOENGNKS %<6L$TU#
FG3SOJGK

6L#9M FEJ438 EOGCRJ4V NOEPC PJ3V
FE33KS4 E5 ROGZ8 S43JFG3SH l/? 4GCH8
QEC3GJC4 4S[SOSKZ PSG3VSOSH OEQ\
5OGRFSC348 [SOZ 43J55 3E [SOZ VGOH8
IOENGNKS 9<%%U=< FG3SOJGK

=VGCRSe KJRV3 NOEPC PJ3V FE33KS4 E5
ROGZ

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4M
FEJ438 ROGZJ4V NOEPC PJ3V FE33KS4 E5
ROGZ8 [SOZ HSC4S

6UW$69AW<8 [SOZ PSG\ 3E PSG\8
VJRVKZ PSG3VSOSH8 VJRVKZ 5OGQ3BOSH8
NOEPC GCH ROGZ8 3VJC . 7 & JC8 JOEC
43GJCSH jEJC3 HJIIJCR ,' HSROSS4 G3
GNEB3 -* 538 IKGCGO8 4KJRV3KZ OEBRV

=VGCRSe FEHSOG3SKZ PSG3VSOSH

6UW$69AW<8 PSG\ 3E FSHJBF 43OECR8
4KJRV3KZ PSG3VSOSH8 FEHSOG3SKZ
5OGQ3BOSH 3E 4KJRV3KZ 5OGQ3BOSH8 ROGZ
IJC\J4V8 [SOZ 5JCS ROGJCSH
4GCH43ECS@4JK3Z 4GCH43ECS8 5SP QKGZ
GCH@EO 4VGKSZ IGO3JCR4 EC NSHHJCR
IKGCS4M

=EKKSQ3SH NBK\
4GFIKS 5OEF ' 7
/ 53)

%SKJQ3 OEQ\
3Si3BOS EN4SO[SH

T@$ IB4V 5EOQS
-''8 0''8 0''8
,'' I4J

_SHHJCR HJI4
RSCSOGKKZ 4VGKKEP
`' 7 / HSROSS4a8
4EFS
QOE44NSHHJCR JC
4GCH43ECS
KJ3VEKERJS4

gOGQ3BOSH@NOE\SC
OEQ\ 5OEF .0)/ 3E
./)/ 53)8 KE43 HOJKK
OS3BOC G3 .+)/ 53)

--@.. 0e'. 1" .')'f 777777$>2-0 "03..3*F
'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 -/')- 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 &-.b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@-*@-, %3*31)-=5 --@-*@-,

B5 ..0&+0.)/'+ 53 C5 *',,&')'*-* 53

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO8

]D $EBNKS _GOOSK

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRW

'$DEIQM<

"7E&@

/

-'

-/

.'

./

0'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



**/)&

*/+),

*+/)-

0,)/

/*)*

,*).

%7+8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2--,>8 (*?

%7/8 =A%<
%BC 2 -')' 53
%<=2-',>8 &&?
%D$2-'+>8 &*?

%7,8 =A%<
%BC 2 -')' 53
%<=2--*>8 (&?
%D$2*0>8 ,-?

%7*8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7&8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

=VGCRSe 6JK343ECS KGFJCG3JEC4 5OEF
0/)/ 3E 0,)/ 53)

6]U#<8 [SOZ PSG\ 3E PSG\8 5OS4V8
4KJRV3KZ 5OGQ3BOSH 3E [SOZ 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ8 QKGZ 4SGF4 5OEF
0,)/ 7 0* 53 GCH +')0 7 +')/ 53)

=VGCRSe QEC3GJC4 OSH NSH4

_%<==LU8 [SOZ PSG\8 4KJRV3KZ
PSG3VSOSH8 JC3SC4SKZ 5OGQ3BOSH8 ROGZ8
QEC3GJC4 KJFS43ECS QKG434 GCH KJFSZ
QKGZ

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 4EFS 4GCH43ECS QGKQGOSEB48
FJQGQSEB4 PJ3V 4JK343ECS KGFJCG3JEC4M
FSQVGCJQGK NOSG\4 EQQBO GKECR
FJQGQSEB4 IGO3JCR4

%SRGJCSH HOJKK
OS3BOC G3 0/ 53)

$OJKK OS3BOC ROGZ

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 . E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRW

'$DEIQM<

"7E&@

+'

+/

/'

//

,'

,/

*'

*/

&'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



*-.)*

*'/)&

*'+)/

*'-)+

,(/)-

,(0)0

((),

-',)/

-'*)&

--')(

--*).

--()'

%7(8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7-'8 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--&>8 (&?

%7--8 =A%<
%BC 2 -')' 53
%<=2--,>8 (*?
%D$20&>8 0.?

%7-.8 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--&>8 (&?

%7-08 =A%<
%BC 2 -')' 53

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 4EFS 4GCH43ECS QGKQGOSEB48
FJQGQSEB4 PJ3V 4JK343ECS KGFJCG3JEC4M
FSQVGCJQGK NOSG\4 EQQBO GKECR
FJQGQSEB4 IGO3JCR4 "#$%&'%()*+

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 ROGZ GCH HGO\ ROGZ8 GNOBI3
3OGC4J3JEC 5OEF 4GCH43ECS 3E 4VGKS@4JK3Z
4VGKSM QGONENGQSEB4 KGFJNG3JEC4 5OEF
-', 7-',)/ 53)

6]U#<8 PSG\8 5OS4V8 [SOZ 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ 3E NKGQ\8
QGONECGQSEB4 4VGKS PJ3V QEGK
KGFJCG3JEC4

6]U#<8 FSHJBF 43OECR8 5OS4V8 4KJRV3KZ
5OGQ3BOSH8 ROGZ 3E HGO\ ROGZ8 &'mo8
QEC3GJC4 5JCS ROGJCSH 4GCH43ECS
KGFJCG3JEC4

=AU#8 [SOZ PSG\ 3E PSG\8 5OS4V8 VJRVKZ
5OGQ3BOSH 3E JC3SC4SKZ 5OGQ3BOSH8 NKGQ\

6]U#<8 [SOZ PSG\ 3E PSG\8 5OS4V8
VJRVKZ 5OGQ3BOSH8 ROGZ IBOIKJ4V8 QEC3GJC4
4KJQ\SC4JHS4

#L"<69AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 ROGZ NKBJ4V8
KJFS43ECS8 4VGKS

$OJKK OS3BOC NKGQ\

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 0 E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRW

'$DEIQM<

"7E&@

&/

('

(/

-''

-'/

--'

--/

-.'

-./

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



,*+)/

,,.).

-0*)&

-/')-
_E33EF E5 _EOJCR G3 -/')- 53)

UBRSO OS5B4GK G3 -+)/ 53)

_EOJCR 3SOFJCG3SH G3 4SKSQ3SH HSI3V)

%<=2--(>8 ((?
%D$2--(>8 ((?

%7-+8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7-/8 =A%<
%BC 2 .)0 53
%<=2.*>8 (&?
%D$2.*>8 (&?

#L"<69AW<8 FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 ROGZ NKBJ4V8
KJFS43ECS8 4VGKS "#$%&'%()*+

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
ROGZ

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 + E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRW

'$DEIQM<

"7E&@

-0'

-0/

-+'

-+/

-/'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



gL##

=#

$%

&-.)/

&-')*

*(*).
*(*)-

*&+)*

').

.)'

-/)/
-/),

.&)'

11 2 +)/' 345

11 2 +)/' 345

11 2 +)/' 345

11 2 +)/' 345

67-8 619
0;/;/;*
%<=2.+>8 -''?

67.8 619
+;*;(;--
%<=2.+>8 -''?

6708 619
+;*;&;-'
%<=2.+>8 -''?

TW$L69
%<=2.0>8 (,?

67+8 619
+;*;*;-'
%<=2.+>8 -''?

67/8 619
-';/'@'>
%<=2->8 -*?
%7-8 =A%<
%BC 2 .)0 53
%<=2.0>8 &/?
%D$20/>8 -0'?
%7.8 =A%<
%BC 2 -')' 53
%<=2--,>8 (*?
%D$2(->8 *,?

%708 =A%<
%BC 2 -')' 53
%<=2--'>8 (.?
%D$2-'->8 &+?

%EE3FG3 GCH 3EI4EJK

gL##8 4GFIKSH G4 4JK3M FEJ438 NOEPC8
QEC3GJC4 OEE3 5OGRFSC348 43J55 3E [SOZ
43J55

#<UW =#U^M FEJ438 NOEPC PJ3V FE33KS4
E5 ROGZ8 43J55 3E [SOZ VGOH8 IOENGNKS
%<6L$TU# FG3SOJGK

=VGCRSe ROGZ PJ3V FE33KS4 E5 NOEPC

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4M
ROGZ PJ3V FE33KS4 E5 NOEPC8 [SOZ HSC4S8
4VGKS

6UW$69AW<8 FSHJBF 43OECR8
FEHSOG3SKZ PSG3VSOSH8 VJRVKZ 5OGQ3BOSH
3E FEHSOG3SKZ 5OGQ3BOSH8 ROGZ GCH
NOEPC8 5JCS 3E FSHJBF ROGJCSH8
FJQGQSEB4M PSG3VSOSH@JOEC 43GJCSH
NSHHJCR IKGCS4 GCH jEJC348 jEJC34 HJI 0'
7 +/ HSROSS4

6UW$69AW<8 FSHJBF 43OECR8 4KJRV3KZ
PSG3VSOSH 3E 5OS4V8 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 4VGKS PJ3V QKGZ 4SGF4 5OEF 0' 7
0')/ 538 QKGZ IGO3JCR4 EC 4EFS NSHHJCR
IKGCS4

_SHHJCR HJI4
RSCSOGKKZ 4VGKKEP
`' 7 / HSROSS4a8
4EFS
QOE44NSHHJCR JC
4GCH43ECS
KJ3VEKERJS4
#E43 HOJKK OS3BOC

6GCH KEQ\SH
3PJQS 5OEF .*)( 7
0*)( 538 KJ\SKZ HBS
3E KEP IBFI
IOS44BOS

--@.& 0e0' 1" 0,).f 777&/)'f$>2-0 "03..3*F
'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 -/.). 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 &-0b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@.-@-, %3*31)-=5 --@..@-,

B5 ..0(.0')*(0 53 C5 *',**.)/('+ 53

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO8

]D $EBNKS _GOOSK

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRX

'$DEIQM<

"7E&@

/

-'

-/

.'

./

0'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



**+)'

*,.)*

*/0)*

*+()+

0&)*

/')'

/()'

,0)0

%7+8 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--,>8 (*?

%7/8 =A%<
%BC 2 -')' 53
%<=2--.>8 (0?
%D$2&&>8 *0?

%7,8 =A%<
%BC 2 -')' 53
%<=2--'>8 (.?
%D$2(0>8 *&?

%7*8 =A%<
%BC 2 -')' 53
%<=2-'+>8 &*?
%D$2-'+>8 &*?

%7&8 =A%<
%BC 2 -')' 53
%<=2--0>8 (+?
%D$2--'>8 (.?

6UW$69AW<8 FSHJBF 43OECR8 4KJRV3KZ
PSG3VSOSH 3E 5OS4V8 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 4VGKS PJ3V QKGZ 4SGF4 5OEF 0' 7
0')/ 538 QKGZ IGO3JCR4 EC 4EFS NSHHJCR
IKGCS4 "#$%&'%()*+

=VGCRSe =KGZ 4SGF 5OEF 0&)/ 7 0&)* 53

6L#969AW<8 PSG\8 5OS4V8 4KJRV3KZ
5OGQ3BOSH8 HGO\ ROGZ GCH ROGZ8
4JK343ECS@4JK3Z 4VGKS PJ3V 4GCHZ
KGFJCG3JEC4

6]U#<8 [SOZ PSG\ 3E PSG\8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 HGO\ ROGZ PJ3V
43OSG\4 E5 OSH8 KGFJCG3SH 4VGKS@4JK3Z
4VGKSM QKGZ 4SGF /*)* 7 /*)&8 OSH
NSH4@KGFJCG3JEC4 GNEB3 // 53)

6L#969AW<8 PSG\8 5OS4V8 4KJRV3KZ
5OGQ3BOSH8 ROGZ8 4JK343ECS@4JK3Z 4VGKS

6UW$69AW<8 FSHJBF 43OECR8 4KJRV3KZ
PSG3VSOSH 3E 5OS4V8 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 FJQGQSEB4M FSQVGCJQGK NOSG\4
EQQBO EC FJQGQSEB4 IGO3JCR4

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 . E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRX

'$DEIQM<

"7E&@

+'

+/

/'

//

,'

,/

*'

*/

&'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



*'+)+

,(*),

,(+)&

,&,)*

,&+)0

-'&)0

--/)-

--*)(

-.,)'

-.&)+

%7(8 =A%<
%BC 2 -')' 53
%<=2--*>8 (&?
%D$2-'&>8 ('?

%7-'8 =A%<
%BC 2 -')' 53
%<=2--,>8 (*?
%D$2--,>8 (*?

%7--8 =A%<
%BC 2 -')' 53
%<=2--'>8 (.?
%D$2-'&>8 ('?

%7-.8 =A%<
%BC 2 -')' 53
%<=2/.>8 +0?
%D$2'>8 '?

%7-08 =A%<
%BC 2 /)' 53

6UW$69AW<8 FSHJBF 43OECR8 4KJRV3KZ
PSG3VSOSH 3E 5OS4V8 4KJRV3KZ 5OGQ3BOSH8
ROGZ8 FJQGQSEB4M FSQVGCJQGK NOSG\4
EQQBO EC FJQGQSEB4 IGO3JCR4
"#$%&'%()*+

6]U#<8 PSG\ 3E FSHJBF 43OECR8 5OS4V8
4KJRV3KZ 5OGQ3BOSH8 HGO\ ROGZ8 4JK3Z 4VGKSM
[SOZ PSG\ 4VGKS PJ3V QKGZ 4SGF4 5OEF
-'&)0 -'&)+ 53

6]U#<8 PSG\8 5OS4V8 4KJRV3KZ 5OGQ3BOSH8
HGO\ ROGZ 3E NKGQ\8 =U%_AWU=<AT6
6]U#<

6]U#<@XA_8 OEE5 4VGKS JC HJOSQ3
QEC3GQ3 PJ3V REN) WE EN[JEB4
HOEI4@EISCJCR4 NS3PSSC FJCS OEE5 GCH
REN)

6]U#<8 [SOZ PSG\ 3E PSG\8 5OS4V8
ROGZ8 QEC3GJC4 QGKQGOSEB4 QKG434 GCH
43OJCRSO4

LC43GKKSH 07JCQV
1h= QG4JCR 3E &/
53)

%EH4 HOEIISH
5OEF (-)0 7 (-)/
53)

]EKS QG[JCR JC8
KJ\SKZ REN

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 0 E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRX

'$DEIQM<

"7E&@

&/

('

(/

-''

-'/

--'

--/

-.'

-./

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



,*,)*

,,')/

-0,)'

-/.).
_E33EF E5 _EOJCR G3 -/.). 53)

_EOJCR 3SOFJCG3SH G3 4SKSQ3SH HSI3V)

%<=2,'>8 -''?
%D$2,'>8 -''?

%7-+8 =A%<
%BC 2 -')' 53
%<=2--.>8 (0?
%D$2--.>8 (0?

%7-/8 =A%<
%BC 2 ()0 53
%<=2--.>8 -''?
%D$2--.>8 -''?

6L#969AW<8 PSG\ 3E FSHJBF 43OECR8
5OS4V8 4KJRV3KZ 5OGQ3BOSH8 ROGZ 3E
ROSSCJ4V ROGZ "#$%&'%()*+

6UW$69AW<8 FSHJBF 43OECR 3E
43OECR8 5OS4V8 [SOZ 4KJRV3KZ 5OGQ3BOSH8
KJRV3 ROGZ8 QEC3GJC4 4JK3Z KGFJCG3JEC4

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 + E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRX

'$DEIQM<

"7E&@

-0'

-0/

-+'

-+/

-/'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



gL##

=#

*(0)&

*&,)(

')-

*)'

11 2 ')/' 345

11 2 -)'' 345

67-8 619
+;.;.
%<=2-&>8 -''?
67.8 619
-;-;.
%<=20>8 -*?
6708 619
.;0;+
%<=2-.>8 ,*?
67+8 619
.;0;+
%<=2-/>8 &0?
67/8 619
.;-;0
%<=2/>8 .&?
67,8 619
0;0;/
67*8 619
0;0;+
%<=2-,>8 &(?

67&8 619
.;0;0
%<=2-->8 ,-?

67(8 619
-;-;0
%<=2-&>8 -''?

67-'8 619
/;+;+
%<=2,>8 00?

67--8 619
+;+;,
%<=2-&>8 -''?

%EE3FG3 GCH 3EI4EJK

gL##8 4GFIKSH G4 KSGC QKGZM FEJ438 KJRV3
NOEPC PJ3V FE33KS4 E5 KJRV3 ROGZ8
QEC3GJC4 OEE3 5OGRFSC348 4E53 3E
FSHJBF 43J55

=VGCRSe WE OEE34

=VGCRSe KJRV3 NOEPC PJ3V FE33KS4 E5
IJC\J4V ROGZ

#<UW =#U^M FEJ438 IJC\J4V NOEPC GCH
IJC\J4V ROGZ8 4E53 3E FSHJBF 43J558
IOENGNKS U##ThLU# FG3SOJGK

=VGCRSe IJC\J4V NOEPC GCH EOGCRJ4V
NOEPC

=VGCRSe ROGZ

=VGCRSe EOGCRJ4V NOEPC

ROGZ8 KEE4S

"EJ43BOS QEC3SC3
JCQOSG4JCR8 GBRSO
QB33JCR4 ROGZ G3
-0 53)

--@-&@-,
<CH E5 HOJKKJCR 5EO
3VS HGZ)

%S4BFS HOJKKJCR8
OSFE[SH GBRSO4M
VEKS GH[GCQSH
PJ3V PG4VSH
QG4JCR

'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 -00)' 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 *(+b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@&@-, %3*31)-=5 --@-'@-,

B5 ..0(0+0)*.* 53 C5 *'++++).',, 53

D-2)6=5 07-@+> L$ ]EKKEP 63SF UBRSO8

]D $EBNKS _GOOSK

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRY

'$DEIQM<

"7E&@

/

-'

-/

.'

./

0'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



=#

=#

6"

=#

6176"

$%

$%

*/&)(

*+0)+
*+.)(

*0&)(

*0/)(

*0')(

*.,)+

*.0)(
*.0)&

0/)'

/')/
/-)'

//)'

/&)'

,0)'

,*)/

*')'
*')-

11 2 -)'' 345

11 2 .)./ 345

67-.8 619
+;/;/

67-08 619
+;,;&
%<=2-&>8 -''?

67-+8 619
0;+;/
%<=2-/>8 &0?

67-/8 619
,;&;*
%<=2&>8 ++?

67-,8 619
%<=2'>8 '?

67-*8 619
+;/;,
%<=2-&>8 -''?

67-&8 619
.;0;/
%<=2-&>8 -''?

67-(8 619
/'@->
%<=2->8 -''?
%7-8 =A%<
%BC 2 .)( 53
%<=20'>8 &,?
%D$20'>8 &,?
%7.8 =A%<
%BC 2 -')' 53
%<=2(.>8 **?
%D$2(.>8 **?

#<UW =#U^M FEJ438 ROGZ8 43J558
IOENGNKS U##ThLU# FG3SOJGK8 QEC3GJC4
')./ JCQV 3VJQ\ KGZSO4 E5 NKBJ4V ROSSC
KSGC QKGZM IE44JNKS [GO[S4 `KGQB43OJCS
HSIE4J3a

=VGCRSe QEC3GJC4 3OGQS E5 FJQG GCH
EORGCJQ4

6UW$^ #<UW =#U^M FEJ438 ROGZ GCH
NKBJ4V ROSSC8 QEC3GJC4 5JCS 4GCH8
IOENGNKS U##ThLU# FG3SOJGK

1AA%#^ X%U$<$ 6L#9^ 6UW$
pL9] X%Uh<#8 5JCS 3E FSHJBFM PS38
ROGZ GCH NKBJ4V ROSSC8 FSHJBF HSC4S8
IOENGNKS U##ThLU# FG3SOJGK

WA %<=Ah<%^8 KJ\SKZ 4GCH@ROG[SK8
JC43GKKSH 4GFIKS OS3GJCSO

6UW$^ #<UW =#U^M FEJ438 ROGZ8
QEC3GJC4 5JCS 4GCH8 43J558 IOENGNKS
U##ThLU# FG3SOJGK

1AA%#^ X%U$<$ 6L#9^ 6UW$8 5JCSM
FEJ438 ROGZ8 QEC3GJC4 KGZSO4 E5 5JCS
4GCHZ 4JK38 KEE4S8 IOENGNKS U##ThLU#
FG3SOJGK8 FEJ43 3E PS3

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4M
[SOZ HSC4S8 ]GOH 5OEF ,*)/ 3E ,&8
NOE\S 3VOB G3 ,& 3E *' 53) #J\SKZ kECS E5
HJ55SOSC3JGKKZ PSG3VSOSH HJ4JC3SROG3SH
OEQ\

$L6LW9<X%U9<$ %A=Y8 4GFIKSH G4M
[SOZ HSC4S8 #JRV3 ROSSCJ4V ROGZ
4GCH43ECS

6UW$69AW<8 PSG\ 3E FSHJBF 43OECR8
4KJRV3KZ PSG3VSOSH 3E 5OS4V8 4KJRV3KZ
5OGQ3BOSH 3E [SOZ 4KJRV3KZ 5OGQ3BOSH8 KJRV3
ROGZ8 [SOZ 3VJC l .)/ JC G3 'o 3E .'o8 5JCS
3E FSHJBF ROGJCSH8 QOE44NSHHSH8
FJQGQSEB4M QEOS NOSG\GRS 5OEF *' 7 *+
53 J4 FSQVGCJQGK HBS 3E
QG[J3G3JEC@PENNKS E5 OEH4 JC KGORS
HJGFS3SO VEKS) "SQVGCJQGK NOSG\GRS
EQQBO4 GKECR `FJQGQSEB4a NSHHJCR
IKGCS4)

_KBJ4V ROSSC
KGZSO4 IE44JNKZ
[GO[S4

WE IEQ\S3 ISC G3
+/ 538 4GFIKS
4BQ3JECSH EB3
NE33EF E5 4IEEC

WE IEQ\S3 ISC G3
/' 538 OEQ\@ROG[SK
JC NE33EF E5 4VES
gJOFSH BI G3 /0
53)
]GOH G3 /0 538
4E53SCSH G3 /+ 53)

WE IEQ\S3 ISC G3
,' 538 4GFIKS
4BQ3JECSH EB3
NE33EF E5 4IEEC

_SHHJCR HJI4
RSCSOGKKZ 4VGKKEP
`' 7 / HSROSS4a8
4EFS
QOE44NSHHJCR JC
4GCH43ECS
KJ3VEKERJS4

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 . E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRY

'$DEIQM<

"7E&@

+'

+/

/'

//

,'

,/

*'

*/

&'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



,&/)(

,&+)*

,*+),
,*+)/

,*-)0

-'&)'

-'().

--()0
--()+

-..),

%708 =A%<
%BC 2 -')' 53
%<=2--&>8 (&?
%D$2--&>8 (&?

%7+8 =A%<
%BC 2 -')' 53
%<=2-.'>8 -''?
%D$2-.'>8 -''?

%7/8 =A%<
%BC 2 ,). 53
%<=2/'>8 ,*?
%D$2/'>8 ,*?

%7,8 =A%<
%BC 2 -0). 53
%<=2+&>8 0'?
%D$2'>8 '?

%7*8 =A%<
%BC 2 '), 53
%<=2/>8 ,(?
%D$2'>8 '?
%7&8 =A%<
%BC 2 -')' 53
%<=2--'>8 (.?
%D$2&&>8 *0?

6UW$69AW<8 PSG\ 3E FSHJBF 43OECR8
4KJRV3KZ PSG3VSOSH 3E 5OS4V8 4KJRV3KZ
5OGQ3BOSH 3E [SOZ 4KJRV3KZ 5OGQ3BOSH8 KJRV3
ROGZ8 [SOZ 3VJC l .)/ JC G3 'o 3E .'o8 5JCS
3E FSHJBF ROGJCSH8 QOE44NSHHSH8
FJQGQSEB4M QEOS NOSG\GRS 5OEF *' 7 *+
53 J4 FSQVGCJQGK HBS 3E
QG[J3G3JEC@PENNKS E5 OEH4 JC KGORS
HJGFS3SO VEKS) "SQVGCJQGK NOSG\GRS
EQQBO4 GKECR `FJQGQSEB4a NSHHJCR
IKGCS4) "#$%&'%()*+

6]U#<8 %EQ\ 3ZIS NG4SH EC QVGCRS JC
QEKEO E5 HOJKK OS3BOC `HGO\ ROGZa GCH HOJKK
OS4IEC4S `JCQOSG4SH PG3SO IOS44BOSa8
CE 4VGKS OSQE[SOSH JC QEOS OBC 5OEF
-'0 7 -'(). 53)

LFISOJGK "JCS8 EISC 5OEF -'(). 7 --+)/
53) 1JSQS4 E5 HGO\ ROGZ 4VGKS OSQE[SOSH
NS3PSSC --+)/ GCH --()0 53 KJ\SKZ 5OEF
OEE5 QG[S JC) L5 REN IOS4SC3 NSCSG3V
OEE5 4VGKS8 KJ\SKZ PG4VSH EB3 HBOJCR
QEOJCR)

gKEEO QEGK8 NKGQ\

ROGZ8 TCHSOQKGZ8 4PSKK4 JC NGOOSK GFH
QGB4S4 QEOS NKEQ\GRS4

6]U#<8 ROGZ PJ3V FE33KS4 E5 ROSSCJ4V
ROGZ8 [SOZ 3VJC l .)/ JC G3 'o 3E -'o8
=ECRKEFSOG3JQ8 QEC3GJC4 QKGZSZ
IGO3JCR4M QEOS GOEBCH -.& 53 3VG3
GIISGO4 ROEBCH BI J4 G33OJNB3GNKS 3E
OBCCJCR EB3 E5 PG3SO G3 4BIIKZ 3GC\)

=EOS NGOOSK
NKEQ\SH E55 NOJS5KZ
G3 -.' 53
=EOS NGOOSK
NKEQ\SH E55 G3
-..)+8 IBKKSH
JCCSO NGOOSK

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 0 E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRY

'$DEIQM<

"7E&@

&/

('

(/

-''

-'/

--'

--/

-.'

-./

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,

"#$%&'%()*+



,,')(-00)'
_E33EF E5 _EOJCR G3 -00)' 53)

UBRSO OS5B4GK G3 *')- 53)

_EOJCR 3SOFJCG3SH G3 4SKSQ3SH HSI3V)

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 + E5 +

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRY

'$DEIQM<

"7E&@

-0'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



*&()'

**+)'

**.)'

/)'

.')'

..)'

_E33EF E5 _EOJCR G3 ..)' 53)

_EOJCR 3SOFJCG3SH G3 4SKSQ3SH HSI3V)

_EOJCR NGQ\5JKKSH PJ3V QB33JCR4 BIEC QEFIKS3JEC)

_EOJCR _7,U PG4 E554S3 +)0 53) CEO3V7CEO3VSG43 E5 _EOJCR _7, 3E QEKKSQ3 _BK\ GCH 6VSKNZ 9BNS 4GFIKS4)

X%U_

UTX<%

TW$L69
%<=2.+>8 -''?

_BK\ 4GFIKS QEKKSQ3SH 5OEF ' 3E /)' 53)

UBRSO IOENS 3E .')' 53) WE 619
4GFIKJCR ISO5EOFSH) 6SS _EOJCR _7,
5EO 43OG3G HS4QOJI3JEC4)

6VSKNZ 9BNS 4GFIKS QEKKSQ3SH)

'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 ..)' 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 *(+b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@--@-, %3*31)-=5 --@--@-,

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO

E.9*F-5 G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 -

"7E&@
N>2O

7I7P
N>2O

&7'&'

G603*F M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

GRY$

'$DEIQM<

"7E&@

/

-'

-/

.'

#7D$#T'

&7'&
GJ#QM<

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



&.')'-')'

_E33EF E5 UBRSO 1OENS G3 -')' 53)

_EOJCR NGQ\5JKKSH PJ3V QB33JCR4 BIEC QEFIKS3JEC)

UBRSO IOENS ECKZ 3E QEKKSQ3 NBK\
4GFIKS4) WE 619 4GFIKJCR
ISO5EOFSH)

=VGCRSe _BK\ 4GFIKS QEKKSQ3SH 5OEF '
7 / 53)

=VGCRSe _BK\ 4GFIKS QEKKSQ3SH 5OEF /
7 -' 53)

'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 -')' 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 &0'b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@.&@-, %3*31)-=5 --@.&@-,

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 -

"7E&@
N>2O

7I7P
N>2O

&7'&'

$9F-0 E06,- M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

?E&RZU$

'$DEIQM<

"7E&@

/

-'

#7D$#T'

$L<7#
E#JG7

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



&.*)'/)'

_E33EF E5 UBRSO 1OENS G3 /)' 53)

_EOJCR NGQ\5JKKSH PJ3V QB33JCR4 BIEC QEFIKS3JEC)

UBRSO IOENS ECKZ 3E QEKKSQ3 NBK\
4GFIKS ) WE 619 4GFIKJCR ISO5EOFSH)

=VGCRSe _BK\ 4GFIKS QEKKSQ3SH 5OEF '
7 / 53)

'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 /)' 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 &0.b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@-/@-, %3*31)-=5 --@-/@-,

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 -

"7E&@
N>2O

7I7P
N>2O

&7'&'

$9F-0 E06,- M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

?E&RZW$

'$DEIQM<

"7E&@

/

#7D$#T'

$L<7#
E#JG7

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



&.')'-')'

_E33EF E5 UBRSO 1OENS G3 -')' 53)

_EOJCR NGQ\5JKKSH PJ3V QB33JCR4 BIEC QEFIKS3JEC)

UBRSO IOENS ECKZ 3E QEKKSQ3 NBK\
4GFIKS4) WE 619 4GFIKJCR
ISO5EOFSH)

=VGCRSe _BK\ 4GFIKS QEKKSQ3SH 5OEF '
7 / 53)

=VGCRSe _BK\ 4GFIKS QEKKSQ3SH 5OEF /
7 -' 53)

'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 -')' 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5 &0'b `53a

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@.&@-, %3*31)-=5 --@.&@-,

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 -

"7E&@
N>2O

7I7P
N>2O

&7'&'

$9F-0 E06,- M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

?E&RZ[$

'$DEIQM<

"7E&@

/

-'

#7D$#T'

$L<7#
E#JG7

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



/)'

_E33EF E5 UBRSO 1OENS G3 /)' 53)

_EOJCR NGQ\5JKKSH PJ3V QB33JCR4 BIEC QEFIKS3JEC)

UBRSO IOENS ECKZ 3E QEKKSQ3 NBK\
4GFIKS) WE 619 4GFIKJCR ISO5EOFSH)

=VGCRSe _BK\ 4GFIKS QEKKSQ3SH 5OEF '
7 / 53)

'()*+,-. #-/0-1-*2+234-5 %ENJC %SSH

&62+. "-/2)5 /)' 53

7893/;-*25 ]" $7/'

<069*= '90>+(- 7.-4+236*5

?6*20+(2605 UOF43OECR $OJKKJCR
"BOOGZ4[JKKS8 1SCC4ZK[GCJG

?6*20+(260 %60-;+*5 9) UOF43OECR

@+;;-0 &A/-5 UB3E ]GFFSO `-+' KNa

"+2-1 '2+02-=5 --@.&@-, %3*31)-=5 --@.&@-,

D-2)6=5 +7-@+> L$ ]EKKEP 63SF UBRSO

E.9*F-5 7(' G-+03*F5

"+2- &3;- "-/2) ?+4-=?+13*F

H+2-0 I-4-. J,1-04+236*1

E06K-(25

'&#$
&LD

XBSOC4SZ 1EPSO 63G3JEC

_ZS4[JKKS8 AVJE

'CDGJI

?6*20+(2 M9;,-05 -,=-/'0()''
')--25 - E5 -

"7E&@
N>2O

7I7P
N>2O

&7'&'

$9F-0 E06,- M9;,-05

"$&$
D$&7#Q$I "7'?#QE&QJM

?E&RZ\$

'$DEIQM<

"7E&@

/

#7D$#T'

$L<7#
E#JG7

IJ<

9
<

6
9

_
A

%
LW

X
#

A
X

-
,
=

-
/

'
0

(
)'

'
A

]
LA

)X
1

c
6

=
]

W
U

_
<

#
$

U
9

U
9

<
"

1
#

U
9

<
.

'
'

&
d

'
*

d
'
,

)X
$

9
-

.
@/

@-
,



December 6, 2016 Schnabel Engineering, LLC
Project 16C15039.00 ©2016 All Rights Reserved

APPENDIX B

CONE PENETRATION TESTING (CPT) DATA REPORT
PREPARED BY CONETEC, INC.



,-%.%*/#/(+* +& .(/% (*1%./('#/(+* -%.0)/.

,<9;9=43 '?4<8=4B ,9A4< .>2>698

$B4=@6774" +569

#+'*$+'& ()+3

AGKPEFIN 8PJLPIISLPJ

6QPIBIG <QF >Q3 (-%,*('-

%%

?SQMIGU AUESU 7EUI3 )%>QV%)'(-

?SQMIGU 8PH 7EUI3 *%>QV%)'(-

@IRQSU 7EUI3 ((%>QV%)'(-

#+'*$+'& %,"

6QPIBIG ;PG&

+*- 6QOOISGI =EPI$ CPLU 6

DITU 5ISNLP$ >< '0'2(

%

BIN3 "0,-# /-/%0-''

9EX3 "0,-# /-/%+''0

BQNN 9SII3 "0''# ,'+%(((-

8OELN3 GQPIUIG><4GQPIUIG&GQO

WWW&GQPIUIG&GQO

WWW&GQPIUIGHEUETISVLGIT&GQO



;ZKWTXK^ AU\KW CYGYOUT

<TYWUJZIYOUT

DNK KTIRUXKJ WKVUWY VWKXKTYX YNK WKXZRYX UL G VOK_UIUTK VKTKYWGYOUT YKXYOTM "6ADZ UW 6AD# GTJ XKOXSOI

VOK_UIUTK VKTKYWGYOUT YKXYOTM "C6ADZ UW C6AD# VWUMWGS IGWWOKJ UZY GY YNK VWUVUXKJ ;ZKWTXK^ AU\KW

CYGYOUT XOYK RUIGYKJ TKGW 5^KX[ORRK$ @NOU& DNK XOYK OT[KXYOMGYOUT VWUMWGS \GX IUTJZIYKJ H^ 6UTKDKI <TI&

"6UTKDKI#$ ZTJKW IUTYWGIY YU CINTGHKR 8TMOTKKWOTM UL FKXY 6NKXYKW$ AKTTX^R[GTOG&

4 YUYGR UL ), IUTK VKTKYWGYOUT YKXYX GTJ * XKOXSOI IUTK VKTKYWGYOUT YKXYX \KWK IUSVRKYKJ GY ). RUIGYOUTX&

DNK 6AD GTJ C6AD VWUMWGS \GX VKWLUWSKJ YU K[GRZGYK YNK XZHXZWLGIK XUOR IUTJOYOUTX& 6AD GTJ C6AD

XUZTJOTM RUIGYOUTX \KWK XKRKIYKJ GTJ TZSHKWKJ ZTJKW XZVKW[OXOUT UL CINTGHKR VKWXUTTKR ">X& BUHOT

BKKJ#&

AWUPKIY <TLUWSGYOUT

AWUPKIY

6ROKTY CINTGHKR 8TMOTKKWOTM

AWUPKIY ;ZKWTXK^ AU\KW CYGYOUT

6UTKDKI VWUPKIY TZSHKW ).%-+)(.

4 SGV LWUS ;UUMRK KGWYN OTIRZJOTM YNK 6AD YKXY RUIGYOUTX OX VWKXKTYKJ HKRU\&



;ZKWTXK^ AU\KW CYGYOUT

BOM 7KXIWOVYOUT 7KVRU^SKTY C^XYKS DKXY D^VK

6AD DWGIQ BOM *( YUT YWGIQ SUZTYKJ "Y\OT I^ROTJKWX# 6AD GTJ C6AD

6UUWJOTGYKX

DKXY D^VK 6URRKIYOUT >KYNUJ 8AC; ?ZSHKW

6AD GTJ C6AD ;AC ";RUHGRCGY >B%+-(# +*.)0 "F;C 1, ' ED> ?UWYN#

6UTK AKTKYWGYOUT DKXY "6AD#

7KVYN WKLKWKTIK ;WUZTJ XZWLGIK GY YNK YOSK UL YNK OT[KXYOMGYOUT&

DOV GTJ XRKK[K JGYG ULLXKY (&) SKYKW& DNOX NGX HKKT GIIUZTYKJ LUW OT YNK 6AD JGYG LORKX&

AUWK VWKXXZWK JOXXOVGYOUT "AA7# YKXYX
9UZW VUWK VWKXXZWK JOXXOVGYOUT YKXY \GX IUSVRKYKJ YU JKYKWSOTK

YNK VNWKGYOI XZWLGIK GTJ IUTXUROJGYOUT INGWGIYKWOXYOIX&

4JJOYOUTGR 6USSKTYX
CNKGW \G[K [KRUIOY^ YKXYX \KWK IUTJZIYKJ GY [GWOUZX JKVYN

OTYKW[GRX GY Y\U RUIGYOUTX&

6UTK 7KXIWOVYOUT
6UTK

?ZSHKW

6WUXX

CKIYOUTGR 4WKG

"IS*#

CRKK[K

4WKG

"IS*#

DOV

6GVGIOY^

"HGW#

CRKK[K

6GVGIOY^

"HGW#

AUWK

AWKXXZWK

6GVGIOY^

"VXO#

*+.3D)-((9)-E-((

,.03D)-((9)-E-((

*+.

,.0

)-

)-

**-

**-

)-((

)-((

)-

)-

-((

-((

=OSOYGYOUTX

DNOX WKVUWY NGX HKKT VWKVGWKJ LUW YNK K]IRZXO[K ZXK UL CINTGHKR 8TMOTKKWOTM "6ROKTY# LUW YNK VWUPKIY YOYRKJ

a;ZKWTXK^ AU\KW CYGYOUTb& DNK WKVUWY`X IUTYKTYX SG^ TUY HK WKROKJ ZVUT H^ GT^ UYNKW VGWY^ \OYNUZY YNK

K]VWKXX \WOYYKT VKWSOXXOUT UL 6UTKDKI& 6UTKDKI NGX VWU[OJKJ XOYK OT[KXYOMGYOUT XKW[OIKX$ VWKVGWKJ YNK

LGIYZGR JGYG WKVUWYOTM$ GTJ VWU[OJKJ MKUYKINTOIGR VGWGSKYKW IGRIZRGYOUTX IUTXOXYKTY \OYN IZWWKTY HKXY

VWGIYOIKX& ?U UYNKW \GWWGTY^$ K]VWKXXKJ UW OSVROKJ$ OX SGJK&

DNK OTLUWSGYOUT VWKXKTYKJ OT YNK WKVUWY JUIZSKTY GTJ YNK GIIUSVGT^OTM JGYG XKY VKWYGOT YU YNK XVKIOLOI

VWUPKIY$ XOYK IUTJOYOUTX GTJ UHPKIYO[KX JKXIWOHKJ YU 6UTKDKI H^ YNK 6ROKTY& <T UWJKW YU VWUVKWR^ ZTJKWXYGTJ

YNK LGIYZGR JGYG$ GXXZSVYOUTX GTJ IGRIZRGYOUTX$ WKLKWKTIK SZXY HK SGJK YU YNK JUIZSKTYX VWU[OJKJ GTJ

YNKOW GIIUSVGT^OTM JGYG XKYX$ OT YNKOW KTYOWKY^&



;GF= H=F=KI8KAGF K=JK

KWT R^]T _T]TcaPcX^] cTbcb $;HKd% PaT R^]SdRcTS dbX]V P] X]cTVaPcTS T[TRca^]XR _XTi^R^]T _T]Tca^\TcTa

P]S SPcP PR`dXbXcX^] bhbcT\ \P]dUPRcdaTS Qh 8SPaP JhbcT\b DcS) ^U IXRW\^]S( 9aXcXbW ;^[d\QXP( ;P]PSP)

;^]TKTRob _XTi^R^]T _T]Tca^\TcTab PaT R^\_aTbbX^] ch_T STbXV]b X] fWXRW cWT cX_ P]S UaXRcX^] b[TTeT

[^PS RT[[b PaT X]ST_T]ST]c P]S WPeT bT_PaPcT [^PS RP_PRXcXTb) KWT _XTi^R^]Tb dbT bcaPX] VPdVTS [^PS RT[[b

U^a cX_ P]S b[TTeT UaXRcX^] P]S P bcaPX] VPdVTS SXP_WaPV\ ch_T caP]bSdRTa U^a aTR^aSX]V _^aT _aTbbdaT)

KWT _XTi^R^]Tb P[b^ WPeT P _[PcX]d\ aTbXbcXeT cT\_TaPcdaT STeXRT $IK<% U^a \^]Xc^aX]V cWT cT\_TaPcdaT

^U cWT bT]b^ab( P] PRRT[Ta^\TcTa ch_T SdP[ PgXb X]R[X]^\TcTa P]S P VT^_W^]T bT]b^a U^a aTR^aSX]V bTXb\XR

bXV]P[b) 8[[ bXV]P[b PaT P\_[XUXTS S^f] W^[T fXcWX] cWT R^]T Q^Sh P]S cWT P]P[^V bXV]P[b PaT bT]c c^ cWT

bdaUPRT cWa^dVW P bWXT[STS RPQ[T)

;^]TKTR _T]Tca^\TcTab PaT \P]dUPRcdaTS fXcW ePaX^db cX_( UaXRcX^] P]S _^aT _aTbbdaT RP_PRXcXTb X] Q^cW

,+ R\- P]S ,0 R\- cX_ QPbT PaTP R^]UXVdaPcX^]b X] ^aSTa c^ \PgX\XiT bXV]P[ aTb^[dcX^] U^a ePaX^db b^X[

R^]SXcX^]b) KWT ,0 R\- _T]Tca^\TcTab S^ ]^c aT`dXaT UaXRcX^] aTSdRTab Pb cWTh WPeT P SXP\TcTa [PaVTa

cWP] cWT ST_[^h\T]c a^Sb) KWT ,+ R\- _XTi^R^]Tb dbT P UaXRcX^] aTSdRTa R^]bXbcX]V ^U P a^S PSP_cTa

TgcT]bX^] QTWX]S cWT \PX] R^]T Q^Sh fXcW P] T][PaVTS Ra^bb bTRcX^]P[ PaTP $ch_XRP[[h // \\ SXP\TcTa

^eTa P [T]VcW ^U .- \\ fXcW cP_TaTS [TPSX]V P]S caPX[X]V TSVTb% [^RPcTS Pc P SXbcP]RT ^U 030 \\ PQ^eT

cWT R^]T cX_)

KWT _T]Tca^\TcTab PaT STbXV]TS fXcW T`dP[ T]S PaTP UaXRcX^] b[TTeTb( P ]Tc T]S PaTP aPcX^ ^U +)3 P]S R^]T

cX_b fXcW P 1+ STVaTT P_Tg P]V[T)

8[[ ;^]TKTR _XTi^R^]Tb RP] aTR^aS _^aT _aTbbdaT Pc ePaX^db [^RPcX^]b) L][Tbb ^cWTafXbT ]^cTS( cWT _^aT

_aTbbdaT UX[cTa Xb [^RPcTS SXaTRc[h QTWX]S cWT R^]T cX_ X] cWT pd-q _^bXcX^] $8JKE Kh_T -%) KWT UX[cTa Xb 1 \\

cWXRZ( \PST ^U _^a^db _[PbcXR $_^[hTcWh[T]T% WPeX]V P] PeTaPVT _^aT bXiT ^U ,-0 \XRa^]b $4+",1+ \XRa^]b%)

KWT Ud]RcX^] ^U cWT UX[cTa Xb c^ P[[^f aP_XS \^eT\T]cb ^U TgcaT\T[h b\P[[ e^[d\Tb ^U fPcTa ]TTSTS c^

PRcXePcT cWT _aTbbdaT caP]bSdRTa fWX[T _aTeT]cX]V b^X[ X]VaTbb ^a Q[^RZPVT)

KWT _XTi^R^]T _T]Tca^\TcTab PaT \P]dUPRcdaTS fXcW SX\T]bX^]b( c^[TaP]RTb P]S bT]b^a RWPaPRcTaXbcXRb

cWPc PaT X] VT]TaP[ PRR^aSP]RT fXcW cWT RdaaT]c 8JKE <0223 bcP]SPaS) ;^]TKTRob RP[XQaPcX^] RaXcTaXP P[b^

\TTc ^a TgRTTS cW^bT ^U cWT RdaaT]c 8JKE <0223 bcP]SPaS) 8] X[[dbcaPcX^] ^U cWT _XTi^R^]T _T]Tca^\TcTa

Xb _aTbT]cTS X] >XVdaT ;HKd)



;GF= H=F=KI8KAGF K=JK

>XVdaT ;HKd) HXTi^R^]T HT]Tca^\TcTa $,0 R\-%

KWT ;^]TKTR SPcP PR`dXbXcX^] bhbcT\b R^]bXbc ^U P NX]S^fb QPbTS R^\_dcTa P]S P bXV]P[ R^]SXcX^]Ta P]S

_^fTa bd__[h X]cTaUPRT Q^g fXcW P ,1 QXc $^a VaTPcTa% P]P[^V c^ SXVXcP[ $8*<% R^]eTacTa) KWT SPcP Xb

aTR^aSTS Pc UXgTS ST_cW X]RaT\T]cb dbX]V P ST_cW fWTT[ PccPRWTS c^ cWT _dbW Rh[X]STab ^a Qh dbX]V P b_aX]V

[^PSTS adQQTa ST_cW fWTT[ cWPc Xb WT[S PVPX]bc cWT R^]T a^Sb) KWT ch_XRP[ aTR^aSX]V X]cTaeP[b PaT TXcWTa

-)0 R\ ^a 0)+ R\ ST_T]SX]V ^] _a^YTRc aT`dXaT\T]cb6 Rdbc^\ aTR^aSX]V X]cTaeP[b PaT _^bbXQ[T) KWT bhbcT\

SXb_[Phb cWT ;HKd SPcP X] aTP[ cX\T P]S aTR^aSb cWT U^[[^fX]V _PaP\TcTab c^ P bc^aPVT \TSXP SdaX]V

_T]TcaPcX^]5

% <T_cW

% L]R^aaTRcTS cX_ aTbXbcP]RT $`R%

% J[TTeT UaXRcX^] $Ub%

% <h]P\XR _^aT _aTbbdaT $d%

% 8SSXcX^]P[ bT]b^ab bdRW Pb aTbXbcXeXch( _PbbXeT VP\\P( d[caP eX^[Tc X]SdRTS U[d^aTbRT]RT( XU

P__[XRPQ[T

8[[ cTbcX]V Xb _TaU^a\TS X] PRR^aSP]RT c^ ;^]TKTRob ;HK ^_TaPcX]V _a^RTSdaTb fWXRW PaT X] VT]TaP[

PRR^aSP]RT fXcW cWT RdaaT]c 8JKE <0223 bcP]SPaS)



;GF= H=F=KI8KAGF K=JK

HaX^a c^ cWT bcPac ^U P ;HKd b^d]SX]V P bdXcPQ[T R^]T Xb bT[TRcTS( cWT R^]T P]S SPcP PR`dXbXcX^] bhbcT\ PaT

_^fTaTS ^]( cWT _^aT _aTbbdaT bhbcT\ Xb bPcdaPcTS fXcW TXcWTa V[hRTaX] ^a bX[XR^]T ^X[ P]S cWT QPbT[X]T

aTPSX]Vb PaT aTR^aSTS fXcW cWT R^]T WP]VX]V UaTT[h X] P eTacXRP[ _^bXcX^])

KWT ;HKd Xb R^]SdRcTS Pc P bcTPSh aPcT ^U - R\*b( fXcWX] PRRT_cPQ[T c^[TaP]RTb) Kh_XRP[[h ^]T \TcTa [T]VcW

a^Sb fXcW P] ^dcTa SXP\TcTa ^U ,)0 X]RWTb PaT PSSTS c^ PSeP]RT cWT R^]T c^ cWT b^d]SX]V cTa\X]PcX^]

ST_cW) 8UcTa R^]T aTcaPRcX^] UX]P[ QPbT[X]Tb PaT aTR^aSTS)

8SSXcX^]P[ X]U^a\PcX^] _TacPX]X]V c^ ;^]TKTRob R^]T _T]TcaPcX^] cTbcX]V _a^RTSdaTb5

% =PRW UX[cTa Xb bPcdaPcTS X] bX[XR^]T ^X[ ^a V[hRTaX] d]STa ePRdd\ _aTbbdaT _aX^a c^ dbT

% ITR^aSTS QPbT[X]Tb PaT RWTRZTS fXcW P] X]ST_T]ST]c \d[cX"\TcTa

% 9PbT[X]T aTPSX]Vb PaT R^\_PaTS c^ _aTeX^db aTPSX]Vb

% J^d]SX]Vb PaT cTa\X]PcTS Pc cWT R[XT]cob cPaVTc ST_cW ^a Pc P ST_cW fWTaT P] ^QbcadRcX^] Xb

T]R^d]cTaTS( TgRTbbXeT a^S U[Tg ^RRdab( TgRTbbXeT X]R[X]PcX^] ^RRdab( T`dX_\T]c SP\PVT Xb [XZT[h

c^ cPZT _[PRT( ^a P SP]VTa^db f^aZX]V T]eXa^]\T]c PaXbTb

% <XUUTaT]RTb QTcfTT] X]XcXP[ P]S UX]P[ QPbT[X]Tb PaT RP[Rd[PcTS c^ T]bdaT iTa^ [^PS ^UUbTcb WPeT ]^c

^RRdaaTS P]S c^ T]bdaT R^\_[XP]RT fXcW 8JKE bcP]SPaSb

KWT X]cTa_aTcPcX^] ^U _XTi^R^]T SPcP U^a cWXb aT_^ac Xb QPbTS ^] cWT R^aaTRcTS cX_ aTbXbcP]RT $`c%( b[TTeT

UaXRcX^] $Ub% P]S _^aT fPcTa _aTbbdaT $d%) KWT X]cTa_aTcPcX^] ^U b^X[ ch_T Xb QPbTS ^] cWT R^aaT[PcX^]b

STeT[^_TS Qh I^QTacb^] $,44+% P]S I^QTacb^] $-++4%) Ac bW^d[S QT ]^cTS cWPc Xc Xb ]^c P[fPhb _^bbXQ[T c^

PRRdaPcT[h XST]cXUh P b^X[ ch_T QPbTS ^] cWTbT _PaP\TcTab) A] cWTbT bXcdPcX^]b( Tg_TaXT]RT( YdSV\T]c P]S

P] PbbTbb\T]c ^U ^cWTa _PaP\TcTab \Ph QT dbTS c^ X]UTa b^X[ QTWPeX^a ch_T)

KWT aTR^aSTS cX_ aTbXbcP]RT $`R% Xb cWT c^cP[ U^aRT PRcX]V ^] cWT _XTi^R^]T cX_ SXeXSTS Qh Xcb QPbT PaTP) KWT

cX_ aTbXbcP]RT Xb R^aaTRcTS U^a _^aT _aTbbdaT TUUTRcb P]S cTa\TS R^aaTRcTS cX_ aTbXbcP]RT $`c% PRR^aSX]V c^

cWT U^[[^fX]V Tg_aTbbX^] _aTbT]cTS X] I^QTacb^] Tc P[( ,4315

`c 7 `R ' $,"P% r d-

fWTaT5 `c Xb cWT R^aaTRcTS cX_ aTbXbcP]RT

`R Xb cWT aTR^aSTS cX_ aTbXbcP]RT

d- Xb cWT aTR^aSTS Sh]P\XR _^aT _aTbbdaT QTWX]S cWT cX_ $d- _^bXcX^]%

P Xb cWT FTc 8aTP IPcX^ U^a cWT _XTi^R^]T $+)3 U^a ;^]TKTR _a^QTb%

KWT b[TTeT UaXRcX^] $Ub% Xb cWT UaXRcX^]P[ U^aRT ^] cWT b[TTeT SXeXSTS Qh Xcb bdaUPRT PaTP) 8b P[[ ;^]TKTR

_XTi^R^]Tb WPeT T`dP[ T]S PaTP UaXRcX^] b[TTeTb( _^aT _aTbbdaT R^aaTRcX^]b c^ cWT b[TTeT SPcP PaT ]^c

aT`dXaTS)

KWT Sh]P\XR _^aT _aTbbdaT $d% Xb P \TPbdaT ^U cWT _^aT _aTbbdaTb VT]TaPcTS SdaX]V R^]T _T]TcaPcX^]) K^

aTR^aS T`dX[XQaXd\ _^aT _aTbbdaT( cWT _T]TcaPcX^] \dbc QT bc^__TS c^ P[[^f cWT Sh]P\XR _^aT _aTbbdaTb

c^ bcPQX[XiT) KWT aPcT Pc fWXRW cWXb ^RRdab Xb _aTS^\X]P]c[h P Ud]RcX^] ^U cWT _Ta\TPQX[Xch ^U cWT b^X[ P]S

cWT SXP\TcTa ^U cWT R^]T)

KWT UaXRcX^] aPcX^ $IU% Xb P RP[Rd[PcTS _PaP\TcTa) Ac Xb STUX]TS Pb cWT aPcX^ ^U b[TTeT UaXRcX^] c^ cWT cX_

aTbXbcP]RT Tg_aTbbTS Pb P _TaRT]cPVT) ?T]TaP[[h( bPcdaPcTS R^WTbXeT b^X[b WPeT [^f cX_ aTbXbcP]RT( WXVW



;GF= H=F=KI8KAGF K=JK

UaXRcX^] aPcX^b P]S VT]TaPcT [PaVT TgRTbb _^aT fPcTa _aTbbdaTb) ;^WTbX^][Tbb b^X[b WPeT WXVWTa cX_
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X]cTa_aTcPcX^] \TcW^Sb dbTS Xb X]R[dSTS X] P] P__T]SXg)

>^a PSSXcX^]P[ X]U^a\PcX^] ^] ;HKd X]cTa_aTcPcX^]b( aTUTa c^ I^QTacb^] Tc P[) $,431%( Dd]]T Tc P[) $,442%(

I^QTacb^] $-++4%( EPh]T $-+,.( -+,/% P]S EPh]T P]S HTdRWT] $-+,-%)

ITUTaT]RTb

8JKE <0223",-( -+,-( !JcP]SPaS KTbc ETcW^S U^a HTaU^a\X]V =[TRca^]XR >aXRcX^] ;^]T P]S HXTi^R^]T

HT]TcaPcX^] KTbcX]V ^U J^X[b!( 8JKE( NTbc ;^]bW^W^RZT]( LJ)
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X] _[PRT Qh P ]^a\P[ [^PS) A] b^\T X]bcP]RTb P] PdVTa b^daRT ^a P] X\QTSSTS X\_d[bXeT b^daRT \PhQT

dbTS U^a Q^cW bWTPa fPeTb P]S R^\_aTbbX^] fPeTb) KWT WP\\Ta P]S QTP\ PRc Pb P R^]cPRc caXVVTa cWPc

caXVVTab cWT aTR^aSX]V ^U cWT bTXb\XR fPeT caPRTb) >^a X\_d[bXeT STeXRTb P] PRRT[Ta^\TcTa caXVVTa \Ph QT

dbTS) KWT caPRTb PaT aTR^aSTS dbX]V P] d_"W^[T X]cTVaPcTS SXVXcP[ ^bRX[[^bR^_T fWXRW Xb _Pac ^U cWT J;HKd
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aTR^aSTS U^a `dP[Xch R^]ca^[ _da_^bTb) 8UcTa aTeXTfX]V fPeT caPRTb U^a R^]bXbcT]Rh cWT R^]T Xb _dbWTS c^
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P] X[[dbcaPcX^] ^U P J;HKd cTbc)
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SXbbX_PcX^] ^U 0+" $d0+%) A] ^aSTa c^ STcTa\X]T c0+( SXbbX_PcX^] cTbcb \dbc QT cPZT] c^ P _aTbbdaT [Tbb cWP]

d0+) KWT d0+ eP[dT Xb WP[U fPh QTcfTT] cWT X]XcXP[ \PgX\d\ _^aT _aTbbdaT P]S cWT T`dX[XQaXd\ _^aT

_aTbbdaT eP[dT( Z]^f] Pb d,++) K^ TbcX\PcT d0+( Q^cW cWT X]XcXP[ \PgX\d\ _^aT _aTbbdaT P]S d,++ \dbc QT

Z]^f] ^a TbcX\PcTS) GcWTa STVaTTb ^U SXbbX_PcX^]b \Ph QT R^]bXSTaTS( _PacXRd[Pa[h U^a TgcaT\T[h [^]V

SXbbX_PcX^]b)
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ST_cW ^U X]cTaTbc) KWT T`dX[XQaXd\ eP[dT \Ph QT STcTa\X]TS Ua^\ ^]T ^a \^aT b^daRTb bdRW Pb \TPbdaX]V

cWT eP[dT SXaTRc[h $d,++%( TbcX\PcX]V Xc Ua^\ ^cWTa SXbbX_PcX^]b X] cWT bP\T _a^UX[T( TbcX\PcX]V cWT _WaTPcXR
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