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Maine Yankee
Inflation Index ('01 - '08) 1.26 CPI Services
Reactor Type / Thermal Rating (MWt): PWR
Thermal Rating 2,700
Location: Wiscasset, Maine
Operating License Issued: 1973
Permanent Cessation of Operations: August 1997 (shut down in December 1996)
Decommissioning Option Selected: DECON
Decommissioning Commenced: Immediately upon cessation of operations
License Termination Plan Submitted: Yes
Date of License Termination: 2005

Comments
Cost Item (’01) (’08) 

Total 589,329 742,555

License Termination 410,928 517,769 Included LT survey in License Termination

Spent Fuel Management 149,379 188,218 Estimate appears to be through year 2022

Site Restoration 29,022 36,568

Other 0

Cost per Megawatt (MWt)

Total 218 275

License Termination 152 192

Spent Fuel Management 55 70

Site Restoration 11 14

Notes:
Source of Cost Information

Reactor Vessel Disposition

License Termination Criteria

Steam Generators / Pressurizer 
Disposition

Building Demolition

Management Approach:

"Clean" concrete disposition

Other

U.S. Dollars (thousands)

License Termination Plan, Revision 3, October 2002 (additional revisions to LTP were issued, but the 
cost section was not revised).

Partial internals segmentation to remove Greater-Than-Class-C material and to reduce curie contents to 
satisfy Barnwell WAC (50,000 Curies package limit). Reactor head transported and disposed of at 
EnergySolutions (Utah). Reactor vessel placed into a custom waste container and shipped one-piece to 
Barnwell, SC via intracoastal waterway. Low water level in Savannah River delayed reactor vessel 
shipment.

Criteria was a state standard 10 mrem TEDE (4 mrem/year due to groundwater ingestion) v. NRC-
criteria of 25 mrem TEDE.

One-piece removal and shipment to waste procesor for volume reduction. Shipped via barge on 
intracoastal waterway and inland waterways.

Major structures including containment and the cooling tower were demolished to 3 feet below grade 
prior to final status survey (in support of license termination).
Although originally subcontracted to a prime contractor on a turnkey basis, the project was eventually 
managed by the owner and its subcontractors.  The original contractor was forced to declare 
bankruptcy in the middle of the project (apparently un-related to the Maine Yankee project).  The owner 
elected to assume direct responsibility for managing the work, using many of the same sub-contractors 
already on site for the larger work scopes, such as vessel segmentation, large component removal, 
packing, transportation, and disposal, waste transportation, and spent fuel storage.

All demolished concrete was sent off-site. Some concrete sent to EnergySolutions, remaining concrete 
to a non-hazardous waste landfill in Niagara Falls, NY.

Maine Yankee had access to Barnwell (higher activity waste), off-site waste processors, and 
EnergySolutions low-level waste site in Utah)

Approxmately 72 million pounds of radioactive soil, and 12 million pounds of non-radioactive soil was 
disposed of.

Plant was shutdown a year before deciding to decommission. Likely that the all of the costs associated 
with the first year of shutdown were not accrued to decommissioning project

The information presented here is believed to be reasonably accurate, sufficient enough for its intended 
use in discussing U.S. reactor experiences.
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Connecticut Yankee
Inflation Index ('03 - '08) 1.18 CPI Services
Reactor Type / Thermal Rating (MWt): PWR
Thermal Rating 1,825
Location: Meriden, CT
Operating License Issued: Dec-74
Permanent Cessation of Operations: Dec-96
Decommissioning Option Selected: DECON
Decommissioning Commenced: 1998
License Termination Plan Submitted: Yes
Date of License Termination: 2007

Comments
Cost Item (’03) (’08) 

Total 965,685 1,139,509

License Termination 547,985 646,623

1997 - 2002 Dismantlement and 
Decontamination ($326.9M)

362,385 Assume costs are in year 2000 dollars, escalated to 
2003 dollars using CPI, Services

2003 and beyond License 
Termination

185,600

Spent Fuel Management 317,900 375,122

Site Restoration 99,800 117,764

Cost per Megawatt (MWt)

Total 529 624

License Termination 300 354

Spent Fuel Management 174 206

Site Restoration 55 65

Notes:
Source of Cost Information

Reactor Vessel Disposition

License Termination Criteria

Steam Generators / Pressurizer 
Disposition

Building Demolition

Management Approach:

"Clean" concrete disposition

Other

Buildings demolished. All concrete resulting from the demolition was taken off site.

Initially the owner contracted with a contractor to deliver essentially a turnkey decommissioning. 
Substantial problems arose, until the owner terminated the contract, and managed the 
decommissioning with its own staff (and staff augmentation and subcontractors for specialty 
work). There was substantial litigation associated with the terminated contract, including 
contamination incidents that occured during decommissioning.

All removed concrete was disposed of off-site. Material with low radionuclide concentrations was 
disposed of at controlled landfills.

Concrete processing done on site to reduce costs for disposal. (rebar removed, size reduced). It 
was noted there was price competition due to the large voluems of waste generated.

U.S. Dollars (thousands)

Haddam Neck License Termination Plan, Rev. 2, August 2004.

Segment Internals, reactor vessel shell ship in one-piece.

Multiple License Termination Criteria, State of CT in general was most restrictive. A TEDE of 19 
mrem / year was the CT criteria. 

Steam generator domes removed and transported (by truck and then rail) to off-site procesor. 
Lower steam generator assemblies were packaged and barged (then rail) to Barnwell, SC. 
Pressurizer transported to EnergySolutions facility in Utah.

The information presented here is believed to be reasonably accurate, sufficient enough for its 
intended use in discussing U.S. reactor experiences.
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Inflation Index ('05 - '08) 1.11 CPI Services
Reactor Type / Thermal Rating (MWt): PWR
Thermal Rating 2,772
Location: Herald, CA
Operating License Issued: Aug-74
Permanent Cessation of Operations: Jun-89
Decommissioning Option Selected: SAFSTOR then DECON
Decommissioning Commenced: Feb-97
License Termination Plan Submitted: Yes
Date of License Termination: Oct-09

Comments
Cost Item (’05) (’08) 

Total 534,185 592,945 Estimate includes costs through 2008 plus cost 
identified in license termination below

License Termination 442,627 491,316 Includes costs associated with disposition of GTCC in 
2027, and oversight of Class B and C wastes in storage 
until 2028

Spent Fuel Management 91,558 101,629 $78.6 million in spent fuel damage claims through 
31Dec2003; $2.6 million / year dry storage facility 
operating costs between '03 through '08

Site Restoration 0 0
Buildings / Structures still in place.

Cost per Megawatt (MWt)

Total 193 214

License Termination 160 177

Spent Fuel Management 33 37

Site Restoration 0 0

Notes:
Source of Cost Information

Reactor Vessel Disposition

License Termination Criteria

Steam Generators / Pressurizer 
Disposition

Building Demolition

Management Approach:

"Clean" concrete disposition

Other

Initial plan was to utilize SAFSTOR strategy. This evolved into incremental decommissioning 
(dismantlement at a relatively slow pace). This later evolved into full-scale decommissioning. The 
owner typically was hands-on in the dismantling, including segmenting the reactor vessel with 
their staff and purchased equipment.

Major buildings / structures have not been demolished. 

There were radiological releases outside the confines of the buildings

The information presented here is believed to be reasonably accurate, sufficient enough for its 
intended use in discussing U.S. reactor experiences.

U.S. Dollars (thousands)

RSNGS License Termination Plan, Rev 0, April 2006 (total costs). Spent fuel costs extracted 
from U.S. Court of Federal Claims, No. 98-488C, Filed: March 31, 2006.
Reactor Head was segmented on site using a diamond wire saw. Internals were segmented by a 
contractor. Reactor vessel was segmented on site by the owner with purchased equipment. 
Reactor waste sent to EnergySolutions site. Class B and C wastes, although eligible (at the 
time) to be shipped to Barwell, are stored on site (understanding is that plant had never shipped 
waste to Barnwell and did not want to establish a potential liability by sending waste there).

Criteria was NRC-criteria of 25 mrem TEDE.

Steam generator cut in half (on-site) to facilitate transport. Halves were packaged and 
transported via railway for disposal at EnergySolutions. The design of the steam generators at 
this facility is substantialy different than the design at Diablo Canyon, San Onofre, and Palo 
Verde. Pressurizer shipped in one-piece via railway to EnergySolutions.

Major building / structures remain in place. Owner stated in License Termination Plan no plan to 
demolish or reuse these buildings in near future.
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San Onofre Unit 1
Inflation Index ('08 - '08) 1 Costs in 2008 dollars were provided by owner 
Reactor Type / Thermal Rating (MWt): PWR
Thermal Rating 1,347
Location: San Clemente, CA
Operating License Issued: Mar-67
Permanent Cessation of Operations: Nov-92

Decommissioning Option Selected: DECON
Plant was placed in Safe-Storage after shutdown, until 
1999

Decommissioning Commenced: 1999
License Termination Plan Submitted: No
Date of License Termination: N/A

Comments
Cost Item (’01, '04, '08) (’08) 

Total 780,400 843,000
Cost escalation provided by SCE

CPUC D.03-10-015 ('01 $s) 91,000

CPUC D.07-01-003 ('04 $s) 298,000

CPUC D.10-07-047 ('08 $s) 207,000

CPUC D.10-07-047 ('08 $s) - 
Remaining Costs

184,400

Cost per Megawatt (MWt)

Total 579 626

License Termination 67.56

Spent Fuel Management 221

Site Restoration 137

Notes:
Source of Cost Information

Reactor Vessel Disposition

License Termination Criteria

Steam Generators / Pressurizer 
Disposition

Building Demolition

Management Approach:

"Clean" concrete disposition

Other

U.S. Dollars (thousands)

Reasonable decommissioning costs as determined in the CPUC decisions (Decision number 
identified in "Cost Item"
Internals segemented to remove GTCC material and meet the waste acceptance criteria for the 
Barnwell waste disposal site.
Reactor Pressure Vessel (including remaining internals) packaged into a steel canister designed 
to be transported in one-piece. Reactor Pressure Vessel remains on site in storage. 
Segmentation and disposal of the package should take place concurrently with the segmentation 
and disposal of the SONGS 2 and 3 reactor vessels

Not yet established - to be developed in coordination with decommissioning Units 2 and 3.

One-piece removal and shipment to EnergySolutions in Utah

Essentially all buildings demolished including foundations down to at least 6 feet below grade. (In 
Phase 1 of the project)

Initial plan was to place unit in safe-storage and decommission with Units 2 and 3. This plan was 
modified and in 1999 the unit went into an active decommissioning mode. Overall project 
managed by owner, with specialty contractors employed where appropriate.

Removed from the station.

The remaining costs include $100 million for the segmentation, re-packaging, shipping, and 
disposal of the reactor vessel package.

The information presented here is believed to be reasonably accurate, sufficient enough for its 
intended use in discussing U.S. reactor experiences.
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The SONGS 1 decommssioning costs incurred from Pfoject incept ion through December 31, 2008, were found reasonable by the CPUC in the foll o"";ng decis ions: 

91 million S 2001 D 03-10·015 380rderin Para ra #6 
298 milli on $ 2004 D07·01·003 2 II 1 and 31 Conc lusion of Law 116 
207 milli on $ 2008 D 10.(l7·047 55 Conc luSion oflaw ll5 

The est imated cost for SONGS 1 Remaining Decommssion ing Wo r!; of S1S4 4 M (2008 $, 100% LeV8 l) was also found reasonable in D 10.(l7.{)47 p.54 Conclusion of Law #4 
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Trojan
Inflation Index ('97 - '08) 1.42 CPI Services
Reactor Type / Thermal Rating (MWt): PWR
Thermal Rating 3,411
Location: Rainier, Oregon
Operating License Issued: 1975
Permanent Cessation of Operations: 11/9/1992
Decommissioning Option Selected: DECON
Decommissioning Commenced: Immediately upon cessation of operations
License Termination Plan Submitted: Yes
Date of License Termination: 2005 (excluding on-site dry fuel storage facility)

Comments
Cost Item (’97) (’08) 

Total 429,700 610,174

License Termination 211,700 300,614

Spent Fuel Management 142,100 201,782

ISFSI Const./Fuel Load 82,000 116,440

ISFSI Long Term Ops 60,100 85,342 Estimate appears to be through year 2018

Site Restoration 40,200 57,084

Other - Project Reserve 35,700 50,694 Added to total

Cost per Megawatt (MWt)

Total 126 179

License Termination 62 88

Spent Fuel Management 42 59

Site Restoration 12 17

Notes:
Source of Cost Information
Reactor Vessel Disposition

License Termination Criteria
Steam Generators / Pressurizer 
Disposition
Building Demolition

Management Approach:

"Clean" concrete disposition
Other

Major structures including containment and the cooling tower were not demolished until after the 
license was terminated, minimal owner involvement in demolition projects.
Owner integrated numerous specialty contractors. Owner very engaged in project, minimized 
complex "turnkey" projects. For example, for the steam generator / pressurizer project the owner 
contracted with heavy-lift contractor, construction company, engineering company, marine 
architect (barge modifications)

There were substantial problems with dry fuel storage canisters (relatively early U.S. dry storage 
project).

PGE presentation to Oregon Public Utilities Commission - March 2005

Essentially direct access to waste disposal site via inland waterway to a waste disposal site. 
This is a unique circumstance in the U.S.

Concrete left on site after demolition

The ISFSI site was surveyed prior to ISFSI construction. Results of that survey are documented 
in PGE-1074, "Trojan Final Survey Report for the ISFSI Site" (Reference 4-4).

Environmental contamination not a substantial issue

The information presented here is believed to be reasonably accurate, sufficient enough for its 
intended use in discussing U.S. reactor experiences.

U.S. Dollars (thousands)

One-piece removal with internals intact. Barge shipment on Columbia River to waste disposal 
site located on Columbia River (considered very successful project - international award)
LTP references 10CFR20.1402 (25 mrem TEDE), structures largely intact at time of final survey.
One-piece removal. Barge shipment on Columbia River to waste disposal site located on 
Columbia River
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Decommissioning Cost Estimate 
as of December 2004 ($1997) 

Category Actual to Date 

DECON 

Non-Rad Decom 

205.3 

3.8 

ISFSI Const.lFuel Load 74.1 

ISFSI Long Term Ops 7.0 

Financing 0.0 

Subtotal 290.2 

Project Reserve 0.0 

Total 290.2 

29 

To Complete 

6.4 

36.4 

7.9 

53.1 

0.0 

103.8 

35.7 

139.5 

TDF Update 

211.7 

40.2 

82.0 

60.1 

0.0 

394.0 

35.7 

429.7 

~~ 
Decom. Cost Estimate Comparison 
($1997) 

Category TDF Update TDF Update TDF Update 
UE-102 Dec 99 Dec. 04 

DECON 236.1 235.4 211.7 

Non-Rad . Decom. 53.7 44.8 40.2 

ISFSI Const.lFuel Load 62.9 66.7 82.0 

ISFSI Long Term Ops 70.9 67.0 60.1 

Financing 11 .6 8.7 0.0 

Subtotal 435.2 422.6 397.8 

Project Reserve 0.0 7.1 35.7 

Total 435.2 429.7 429.7 

27 ~~ 
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Yankee Rowe
Inflation Index ('03 - '08) 1.18 CPI Services
Reactor Type / Thermal Rating (MWt): PWR
Thermal Rating 600
Location: Rowe, MA
Operating License Issued: Dec-63
Permanent Cessation of Operations: Oct-91
Decommissioning Option Selected: DECON
Decommissioning Commenced: Immediately upon cessation of operations
License Termination Plan Submitted: Yes
Date of License Termination: 2007

Comments
Cost Item (’03) (’08) 

Total 636,303 750,837

License Termination 506,783 598,004

1997 - 2002 Dismantlement and 
Decontamination ($347.9M)

385,665 Assume costs are in year 2000 dollars, escalated to 
2003 dollars using CPI, Services

2003 and beyond License 
Termination

121,118 This also likely included some "clean" demolition work. 
Final Status Survey included in license termination 
costs. Contingency alloacted by remaining costs

Spent Fuel Management 129,220 152,479 Includes contingency, allocated by remaining costs.

Site Restoration 300 354
This may be site restoration for the dry fuel storage 
ISFSI. Includes contingency, allocated by remaining 
costs. Other site restoration costs were likely included 
in Dismantlement and Decontamination Costs

Cost per Megawatt (MWt)

Total 1,061 1,251

License Termination 845 997

Spent Fuel Management 215 254

Site Restoration 1 1

Notes:
Source of Cost Information

Reactor Vessel Disposition

License Termination Criteria

Steam Generators / Pressurizer 
Disposition

Building Demolition

Management Approach:

"Clean" concrete disposition

Other

Essentially all buildings demolished.

Combination of approaches, but best characterized by self-managed with assistance from 
Engineer - Construction contractors.

Clean concrete did remain on site for use as backfill. There was a negotiated protocol with the 
Massachusetts DEP for establishing what materials could be remain on site (phrase was 
"Beneficial Use Determination").

This reactor was the 1st reactor to be decommissioned using updated NRC requirements, 
including the use of a Preliminary Shutdown Decommissioning Activities Report, and a 
MARRSSIM based survey. Some activites were conducted under the operating license, 
sometimes referred to as 10 CFR 50.59

At the start of decommissioning the EnergySolutions site was not available, and when available 
had a somewhat retrictive material acceptance criteria. As project progressed, EnergySolutions 
license was revised, and more material was transported to this site.

There were many areas outside the confines of the plant buildings that were impacted by plant 
operations. This included long-term leaks and material spills.

The information presented here is believed to be reasonably accurate, sufficient enough for its 
intended use in discussing U.S. reactor experiences.

U.S. Dollars (thousands)

YNPS License Termination Plan, Revision 1 (November 2004). The "To-Go" costs were part of a 
FERC settlement.
Internals removed and segmented (GTCC material stored on site). Reactor vessel shipped in one-
piece to Barnwell (via railway). There were problems in segmenting internals (contaminated other 
areas).

25 mrem year NRC TEDE; 10 mrem year MADPH TEDE (did not reference the MADPH TEDE in 
the NRC LTP)

One-piece removal and shipment to Barnwell.
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5.\!uD submin.d its Ii<-.. t<nnination plao in 2006, IOd tho :-.XC .ppnn'<d tb< pIoo in 
:>007. ~t NRC ' ''''''ys Hrifi<d that 01"..,.,., .... , til< 11 millir= ,<qWr......x 

NRC'.~ E\-.h ... ionkponofS.\!uD'.~to ",t..", tho..:t~i. 
", .. ilabl< in tho .~y'. ADAMS odin< <Io<um<nIlibnry .. 
bnp/lymWQlS P9ylrudip._tm.'oda!!E"'--.b-bo""" b!rnl by .-ring MLOIll~20046 in Ibo 
""orcbfi<kL 

Nnn _ .. "-.mIoIo"",,,,," .fno l~"'"'~""'fcIIoM..oWeb_ 
"""-/ ...... """"-'p"bk-"''''MiJ j,.,.".,!a! . Tbo);RC~ .. ~.!'''_ . SUBSCB.IREhoO_E ....... -.!io ...... .. _ .. ~_...., .. ...,., ... _ .... to);RC', 

Web';" 

NRC NEWS 
U.s. NUCLEAR REGULAT ORY COMM IS SION 

W .. lOogl",.D,C 1ll")'0001 E-",,~ of*IJ"",g"" 
Web SIt . bUR IIwww w mw 

No 05 -1] 5 Octob..-J.l005 

NRC RELE ASES MAJORITY or MAINE YANKE!;: AT OMH; POWER PLANT SITE 
FOR UNRESTRICT!;:!) PIlBL H; U!iI;: 

Tb.Nudetr ROI;lII"'ol)' COrrrnl,,, ,,,h;u """",dod the "I'.",lInghc", .. o f th.M"". Yank ... 
Atom c Po","r Co to , .. .... thom:tJ0ntyo fland rom tho old Mu". Y",k .. power pl_ Rio for 
"""'''nclod pubhcu< a 

Th. 1>nd, ""proXlmat. ly 1.1 . crlS , m .. tsNRC rogulatoryreqw..-nom, of . m"""""" 
,odi'~Ofl do .. 0125 mI1k"m ~ erye .... ;u""oIl .,th. ,I;de ofM"""" clem-up .... "dud> of l O IIIU.-"" 
P"-Y'''' &-om oil p. thw'Y' and~ mU.-.rn p ... yen Tromi"'undwal<!r ",,,,,,eo of drinklngw."". ( The 
.v .... s.pl ... on In tho Uruto.! SUtel .-.cav"" .bout 300 milhrom rorub.ckgwundndi : .. u", a ch y",.) 
R.lo ... ofLb!. I""d fo ,ur.-.ru-ictodu,*po ... no tht.,t to pub'c ho.tth ",d .. !'toy 

Mat. V>nkoo', "",md,d1i<,.,.. will >till . pplylo tho ~to' , drycci nona< f>cilrty. wh",," 
tho 'Yontnud"" ;".1 hmthe pI",,' , l3 Y':In of op enhon" nOftd, plu •• ,,,,,,Up.,.," ofland 
.djlC'"'' 10 tha f>cllny thlll w .. ",ed:u . Io. ding..-. . roc !O<C1v;ded , ,,,1 1W11t"'i offitlo m.pmenl ""d 
w.pon. during tho d' CommI"'lOnmg of th . plm md..wl bo u .. d roc ;",ur. ca,k.h>ndl"'l! op.,:ru""" 
Thototo1l>nd '<rn:I;ru~ und orl ho hllll .. " ,ppro=toly 12 ,cr ••. Mllno Y,,-,k • • ,...,,1In< 
rospon~ble forthe •• ''''rit yzndp'ot otl 'onoflhif lano .... o tho dry c:ask >tOfOgo f>cility, and i,requ.-.d 
10 mllnl .. n. nd,>lio nmOflllon<l;1 P"'Q!"..-n at the ,rt. 

M>.1IlO V. nbe r ocftvod "" opononghcOll" on Jun. 29. 1 ~7l Th. pI""t ", ... dproduc""n on 
Doclmbor 9. 1 9~6. znd 11» cOtnp""Y",furmod th.NRC in Aug"" 1~91 thot" Ifl"n~ to 
docomrr.: ... on tho plont, Doeommi"ioning """rk bog"" ., I'eb.-u>ry 1003 >no w>, complotod In Jun. 
2005 T=~oflh. ' pont !llel hmih. ,p",\ fu.1 pool to lh.dryca!k'tona"flc:~~yw>" ompl.tM 

" l'ebru>ry2~ 

Th. NRC·, SafityEv.!u:ruon ofM:un. yank •• •• hC8l" :unondmont roquo" "-'.ll b •• ru.bl. 
"' tho >g""Y"' onlino doru~. d",b',",ADAMS," W . "\d",,, 
hup IIOfWWwJ HgWf,djlS_rrp/,4'Uffw<:b_b3!rdbhnl ,"!II'lg . ceo"''''' numb .. Ml..052JSOI&4 in the 
..... ch , . Id A n.~'" oflh. li, ,,,," .menclmmi....:ll b.pubhsh. d soon In th. Rdvaj Ritglmr -
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NRC NEWS 
U1>. NUC LEAR REGULATORY COMMISSION 

Tel<phmo::lOl!4!:;..82I!Q 

W:ashing!cct, D.C. 20555_0001 E-moil : opo@nn: .gov 

W~ Silll bllp /_ u IT ggvf?P'" 

M:iy13 , 2005 

NRC ENDS LICENSE F OR TROJAN NUCLEAR POWER PLANT, 
RELE ASES SITE FOR UNRESTRICT ED USE 

The Nude:or Regub toryCo!lIllission h", gutted the requ~ ofPortbnd Gen...! Eloctnc 
(PGE) to 1.emUm\e its license fo r the Tro):m nud....- power pt:mt. which closed pennmmllyrn 
No""rrber- 199 2,:md h", rnle~""d fM unr..tricted use the .,-"" w h..-e the pl:mt furrmrlyoper.l.ted The 
focility w:lS loc:ned in Columbi~ County. Ore . abouI42 niles north ofPortl :md. 

PGE"sNRC Iicmselo.tore "pmt fuel.rllffiOved from the ",.elor :lt :mmdependet1 ;nstan:l1ion 
on moth...- portion ofthe site",;U rem.:nnin e!!'ect:md is not afOOed bythi, action 

Trojan beg2l1 cornm..ru:ol oper:rtiom In May 1916, with a nel "ectric:ol output toting of 1130 
megaw:<tts 4ectric. AlL..- PGE docided to CNse oper>l1on of lh .. re. dor p€fItl;mently,1l conducted 

cle:mup :md decommissioning . ctivities in accordm" .. with ;IsNRC -"I'prowd Iicmge termin:nion pl:m 
from febrwry 200 1 to Decemb..- 20M_ The NRC o ffi.-ed the public:m opportunity for a hearing on 
the plan. but no request was filed. Doconnus":oturlg acti'<ities m;luded dism:mtlemert of the reactor 
:md docont.:lmm.l!on The reactor vessel, which represmted lUIs! of the nm;(imngr.l.dioactive 
material ~cept fortilespmt fuel , w:l. s nm.oved fromthe sit e in 1999 

InDecerrb..- 20M, PGE sul:rnitt.ed.n .pplication for termmal!on o f it, he mse , m.:licating th.t 
It ms complltedr.l. diologu: .. 1 docornmssioning:md th..:!t fim.l r .:uli.:mon <tJrVryS of the site !how th.:n it 
!mets NRC crit..u for decorrmiSSl_oning.:m:l release fo r ur.-estric\ed use 

NRC conducted. rurrb..- of on -site mspoctions ofthe licensee' s .ctions durmg the 
docomnissioring process t o verifyth..:!t decorrmis,;oning and cleanup...,.,,-e bang conducted a s 
describe d in the uceru;etermin.:llion pl"" >lid to evaluate the quality of \his a ctivity_ The o.gency also 
conductedtndependmt m easuremmts to verify the co,,"-,,:my's final r.l.diation ,urvl!)'S_ NRC m s 
concluded th..:!t ( 1) dismantlement:md deco ntamination a ct1Vllies Wffe pfffum>ed m accordance with 
the "Ppruved Iicensetennin. tionpl:m >lid (2) the final r.l.diation SlIrveys and associat ed documentati on 
demon!'1r.:ole t he facility and .. te have met the criteri a for decommissIoning in Part 20 of the 
Corrmis,;on's regulations Therefore, the Iicrose m s been tomninated 

No.01,I~a 

-

NRC NEWS 
US,IWCLM~ ~.:GUI..ATO~\' COMMISSIO~ 

Off'"",olI'l:bboAlUn Tdcphono;JOII41S-la(l 
w-""1l ...... 0C.~1 

F ........ t~.,.. 
s...,~ 

N",=>bcr26.2007 

"'RC Rt;LMSt;S I\IOST OF II"DI)" M ",);CI\1"UCLL\R "LA1H SIT E 
FOR IJNR):''ITRICTf.1) I' IIH U C US.: 

Thc Nlocklll" Rcgul~OI')' Commission h. lIPIlf"O"cd CooilocliCllI )"Mk« " lomlC r OWel" 
Co:, r,;qu~ 10 rcl~MC' majorily of lll<: Iladdam Ned; mlCl~ar pOWCl" plalll SilC ncarMCfwkn . 
Coon .• for' wlr.slri,,<ld public uw. 

Res idual OOIlullninMioo 00 the land (appro.~ imalc1y 210 llI:Tl:s) i, below NRC 1"I:8u1MOI")' 
~q"irem.:n~ lbl . 11101"" 1I1 .. ~ i",um radill1ioo dooe of 2S millirelll per rar. (The .,'""",@e p..'I"!.OrI 
in the United Slal C!; "'''';'"~ MOOuI 300 mi11imu from tJ.;l.ground !lIdi.lioo ~h y~.) Rck1O'lc 
of 1hi! land for' unn:wicloo usc JlOII<.'S 110 thn:IIIO public hc~1th and safel y. 

ConllC<:t ic,,1 Yankoc '. Ii<lCnS<: will slill apply 10 the s ite's dryClst SIOIlISc f!ICilily. wtlm: 
the s~nI nlld., .... rud from the plllnl 'S 28 )'ean of operalioo is ,1Oted. pillS . pooreel "fland 
.... m>UIlo.li"-lllhis raeil ;I)', The 1OI111antl n:m.;n;~ un&. ... tb~ l io:: ~'Il !;c is oppIU,imald) S_. 
Conn<:>.::ticul Y. nl;cc ran"ins responsible for Ihe "",uril )' ""d proIcdioo oflbJJ IllIld lII'ld the dry 
<:tit slOrIge fa.:; lil)' ... d is ""Illir.:d 10 ",.intoin SIOO millioo in nllcl.: .. liabilil )' insurance. 
C()\'~""lle for' th~ f..;iI;lyuntil the "1S1~has be..'11 ........ "'.ed. 

lladdam N«t I:q .. comrnc","! op<;rfiiolts J .... I. 1968, ",,0.1 ~...,...,d production ll<>c.~, 
1996. Conne<l;';nl YnnkIX inil;"lcd <k<:om mi .. iooini lJiortly thcn:afkr. 1)i"" ... IlC'lllCfllllld 
d..'COI1lw iss iOll io. ,wre oomplctcd in July 2001_ t>.'RC SlU"\'C}s ,·~"';ficd th ... d~8flllp mel the 2S 
llIi11 ..... 'm per rear n:quirelll"nl 

n.., NRC's Saf~ .. y Eulualioo R.."'J'O<1 ofC"""""licul y",ll,;",,'s 1lDl"",lmcnl r""l",,"1 will be 
.. 'ail.blc in the Iliener'S onli"" documcnb dallIba"" ADAMS. at thi. addrn.: 
hllp' ..-",,,,nn;: so," rc""iDs·rm adam • ..-cb-h!!scd.hlm! . ",in •• ",,,,,",, ioo number ML0731203S0 
in th~"""",h fidd. ... 

Nn.~",_ ......... IahI<IIIr<lwII>.h.,l;'fM"'.uhom~ .. tl>olollow"'lW<h-.ldo_ 
IRQ """"w90" p '*==iW91"f"h' 87Yahml TlItNRChomopocc .. ~al ... on .... s1AlSCRlB6 

h,* """"1"""r""""""''''~I<>_''''''_''''''''''_'''''f''Ol'''''''SRCoW'''.~ 
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San Onofre Units 2 and 3 Estimate 3,658,805$    
Unit 1 Share of ISFSI O&M 33,586$          

Diablo Canyon Units 1 and 2 Estimate 1,828,346$    

Difference 1,864,045$    

Lease 1,334,845$      
Severance 177,931$        

Security 146,518$        
Large Components 144,195$        

Fuel Storage Length 34,135$          
Other Waste 28,637$          

Insurance 22,852$          
Miscellaneous (2,549)$           

Surveys (26,649)$         
Unquantified 4,130$            

Decommissioning Comparison (Thousand 2008 $)

!"#$"%

&"'"(#)*"%

&"*+(,-.%

!#(/"%01231)")-$%

4+"5%&-1(#/"%!")/-6%

7-6"(%8#$-"%

9)$+(#)*"%

:,$*"55#)"1+$%

&+('".$%

;)<+#)=>"?%
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Comparison of San Onofre and Diable Canyon Decommissioning Estimates (all costs in Thousand 2008 $)

Unit 2 Unit 3 Total Total w/ cont Notes
San Onofore

Sub-Total 1,438,349$        1,498,890$          2,937,239$     Unit 2 S/D in 2/22, Unit 3 in 11/22
Contingency 352,558$           369,008$            721,566$        

Total 1,790,907$      1,867,898$        3,658,805$   

Unit 1 Unit 2
Diablo Canyon

Sub-Total 616,870$           845,719$            1,462,588$     Unit 1 S/D in 11/24, unit 2 in 8/25
Contingency 154,278$           211,479$            365,758$        

Total 771,148$           1,057,198$          1,828,346$   

Difference 1,019,759$      810,700$           1,830,459$   

Unit 1 Share (14,090)$         (12,779)$           (26,869)$       (33,586)$       U1 share of ISFSI O&M

Lease 542,563$         525,313$           1,067,876$   1,334,845$   

Clean Direct Cost in Estimate 73,288$            134,022$            207,309$        
Contaminated Direct Cost in 

Estimate 85,880$            82,941$              168,820$        
Total Waste Direct Cost in 

Estimate 159,167$           216,962$            376,129$        

Clean associated with lease 
requirements 73% 55% 61% Proportion of Clean Concrete Total above DC Total

Contaminated waste associated 
with lease requirements 67% 67% 67%

Proportion of Contaminated Concrete Total above 
DC Total

Waste not associated with lease 
requirements 30% 39% 36%

Lease Direct Clean Cost 53,640$            73,654$              127,294$        
Lease Direct Contaminated Cost 57,737$            55,386$              113,122$        

TOTAL Lease Direct Cost 111,376$           129,039$            240,416$        

Additional Disposal Cost 68,608$            86,862$              155,470$        
Disposal of material that absent the lease could 
have been left on site

Indirect costs of removing 
additional material 362,579$           309,411$            671,990$        Removal costs not associated with change in scope

Severence 76,500$           65,845$            142,345$      177,931$      

Security 113,922$         3,292$              117,214$      146,518$      DC values from Period Dependent Spreadsheet

Large Component Removal 56,473$           58,883$            115,356$      144,195$      

S/G, PZR, RV, and RVI.  Includes DC old S/G.  
Normalized DC contingency to 25%.  Includes 
containment penetration for SONGS

Other Waste 13,994$           8,916$              22,910$        28,637$        

Hazardous and on-site at shutdown and GTCC 
treatment (packed volume versus actual volume), 
DC GTCC costs from RPVO-U1

Insurance 8,814$             9,468$              18,282$        22,852$        Asbestos Ins substantial contributor to difference

Fuel Storage Length 15,154$           12,154$            27,308$        34,135$        

2.75 added years for U2 and 2.5 added years for 
U3 (only non-security costs and non-insurance 
costs)

Misc Fees (5,432)$           3,393$              (2,039)$         (2,549)$         NRC Fees, HP Supplies, Emergency Planning Fees

Survey Costs (8,845)$           (12,475)$           (21,319)$       (26,649)$       

Contingency on above items 199,763.40      165,502.30        365,266$      Calculated at 25%

Sum of Differences 998,817.02      827,511.50        1,826,329$   1,826,329$   



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! L#\!

!

Metrics

SONGS DC Ratio

Estimated Cost (Thousands 2008 $) 3,658,805$        1,828,346$     2.00         

LABOR
Craft Labor Hours 4,442,944           2,599,059         1.71         

PM & Support Hours (non-security) 9,749,208           5,201,814         1.87         
Active Work Periods (years) 28.9                   13.3                 2.17         

PM&Support Hours/Craft Labor Hours 2.19                   2.00                1.10         
Labor FTE per year 77                      98                   0.79         

Labor per Ton of Waste 3.21                   5.02                0.64         

WASTE
Contaminated Waste (lbs) 181,482,738        59,873,939       3.03         

Clean Waste (lbs) 2,584,140,031     974,760,273     2.65         

Dollars per pound of waste handled 1.32$                 1.77$              0.75         
Pounds waste per year 95,619,936        77,731,033     1.23         

ENERGY
Total Energy Usage (MW-hrs) 1,101,979.2         303,684.5         3.63         

Energy/pound of waste handled 398                    294                 1.36         

FUEL STORAGE
Wet Storage (years) 24.0                   24.0                 
Dry Storage (years) 37.9                   30.6                 



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! L#N!

!

Waste Summary

Diablo Canyon Estimate

Unit 1 Value Units Unit 2 Value Units Notes Combined Units
Contaminated Wastes

Class A Waste 12,029,047         lbs 12,657,732         lbs 24,686,779        lbs
Included Concrete 1,858,838          lbs 2,131,006           lbs 3,989,844         lbs

Class B Waste 684,759             lbs 686,747             lbs 1,371,506          lbs
Class C Waste 69,650               lbs 69,650               lbs 139,300             lbs

GTCC Waste 85,510               lbs 85,510               lbs 171,020             lbs

Processed off-site 15,636,010         lbs 13,879,480         lbs 29,515,490        lbs

Total A/B/C Waste 30,363,814       lbs 29,510,125       lbs 59,873,939       lbs

Clean Wastes
Metal 95,983,842         lbs 153,210,831       lbs 249,194,673       lbs

Rubblized "Clean" Concrete 182,221,650       lbs 543,343,950       lbs 2,3 725,565,600       lbs

Total Clean Waste 278,205,492     lbs 696,554,781     lbs 974,760,273     lbs

DC Total Waste 308,569,306     lbs 726,064,906     lbs 1,034,634,212  lbs

San Onofre Estimate

Unit 2 Value Units Unit 3 Value Units Notes
Contaminated Wastes

Class A Waste 760,529             cu ft 748,271             cu ft 4 1,508,800          cu ft
Included Concrete 68,775,425         lbs 67,565,042         lbs 136,340,467     lbs

Class B Waste 2,708                cu ft 2,708                 cu ft 4 5,416                cu ft
Class C Waste 476                   cu ft 476                   cu ft 4 952                  cu ft

GTCC Waste 1,200                cu ft 1,500                 cu ft 4 2,700                cu ft

Total A/B/C Waste 92,656,872       lbs 88,825,865       lbs 4 181,482,738     lbs

Clean Wastes
Metal 99,237,542         lbs 104,820,519       lbs 204,058,061       lbs

Concrete 932,709,360       lbs 1,297,796,479     lbs 2,230,505,839    lbs

Total Clean Waste 1,037,728,552  lbs 1,546,411,479  lbs 2,584,140,031  lbs

SONGS Total Waste 1,130,385,425  lbs 1,635,237,345  lbs 2,765,622,769  lbs
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Schedule Comparison

Diablo Canyon Estimate

Unit 1 
Weeks

 Unit 1 Craft 
Man-Hours 

Unit 2 
Weeks

 Unit 2 Craft 
Man-Hours 

Combined 
Craft Man-

Hours

Period 1a - Shutdown Through Transition 52       22              22               
Period 1b - Decommissioning Preparations 26       26,626        Period 1a - Shutdown Through Transition 52        21               26,647        
Period 2a - Large Component Removal 83      280,557      Period 1b - Decommissioning Preparations 26        12,319         292,876      
Period 2b - Site Decontamination 100    332,989      Period 2a - Large Component Removal 81       297,917       630,906      
Period 2c - Wet Fuel Storage 24       29              Period 2b - Site Decontamination 101     365,696       365,725      
Period 2d - Decommissioning Following Wet Fuel Storage 416     57,221        Period 2c - Wet Fuel Storage 24        36               57,257        
Period 2e - License Termination 39      142,841      Period 2d - Decommissioning Following Wet Fuel Storage 374      53,865         196,706      
Period 3a - Site Restoration Delay -     Period 2e - License Termination 39       209,470       209,470      

Period 3a - Site Restoration Delay -       -             
Period 3b - Site Restoration 107    162,590      Period 3b - Site Restoration 107     619,256       781,846      
Period 3c - Fuel Storage Operations/Shipping 568     Period 3c - Fuel Storage Operations/Shipping 568      -             
Period 3d - GTCC Shipping 2         Period 3d - GTCC Shipping 2          -             
Period 3e - ISFSI Decontamination 17      15,356        Period 3e - ISFSI Decontamination 17       15,356         30,712        
Period 3f - ISFSI Site Restoration 9         3,446          Period 3f - ISFSI Site Restoration 9          3,446          6,892          

Total Schedule and Craft Man-Hours 28      years 1,021,677  27       years 1,577,382  2,599,059  1,300       man-years

Diablo Canyon Active Work Periods 346    Weeks 934,333     346     Weeks 1,507,695  2,442,028  
6.7     years 6.7      years 91.73         FTE/year

San Onofre Estimate

Unit 2 
Weeks

Unit 2 
Laborers

 Unit 2 Craft 
Man-Hours 

Unit 3 
Weeks

Unit 3 
Laborers

 Unit 3 Craft 
Man-Hours 

Combined 
Craft Man-

Hours
WBS 0 Pre-Shutdown Preps 104     -             WBS 0 Pre-Shutdown Preps 104      -              
WBS 1 Wet Storage/Preps 104     25          103,584      WBS 1 Wet Storage/Preps 104      25         103,584       207,168      
WBS 2 Wet Storage/RAD D&D 522    71          1,482,480   WBS 2 Wet Storage/RAD D&D 522     77         1,616,112    3,098,592    
WBS 3 Dry Storage/RAD D&D 152    55          332,576      WBS 3 Dry Storage/RAD D&D 152     85         519,232       851,808      
WBS 4 Dry Storage/Fuel 741     -             WBS 4 Dry Storage/Fuel 780      -              -             
WBS 5 Site Restoration 104    37          152,256      WBS 5 Site Restoration 52       64         133,120       285,376      

Total Schedule and Craft Man-Hours 33      years 2,070,896  33       years 2,372,048  4,442,944  2,221       man-years

SONGS Active Work Periods 778    Weeks 1,967,312  726     Weeks 2,268,464  4,235,776  
15.0   years 14.0    years 73.22         FTE/year
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Staffing Comparison

Diablo Canyon Estimate

Unit 1 
Period 

Duration 
(Weeks)

Unit 1 Staff 
(Non-

Security) 
FTE

Unit 1 
Staff (Non-
Security) 

Man-Years

Unit 1 
Security 

FTE

Unit 1 
Security 

Man-Years

Unit 1 
Security Cost 

(no cont)

Unit 2 
Period 

Duration 
(Weeks)

Unit 2 Staff 
(Non-

Security) 
FTE

Combined 
Staff (FTE)

Unit 2 Staff 
(Non-

Security) 
Man-Years

Unit 2 
Security FTE

Unit 2 
Security Man-

Years

Unit 2 
Security Cost 

(no cont)
Combined 
Security

Combined 
Non-Security 

Man-Years

Combined-
Security Man-

years

Combined 
Security Cost 

(no cont)
Period 1a - Shutdown Through Transition 52    203   204  6   6      775$   203          6                204            6                775$              
Period 1b - Decommissioning Preparations 26    265   132  6   3      385$   Period 1a - Shutdown Through Transition 52    166   431          166    76       76       ####### 82              298            79              10,616$          
Period 2a - Large Component Removal 83    215   342  6   9      1,151$ Period 1b - Decommissioning Preparations 26    211   426          107    76       38       5,158$ 81              449            47              6,309$           
Period 2b - Site Decontamination 100   155   298  6   11     1,394$ Period 2a - Large Component Removal 81    218   372          339    63       99       ####### 69              636            109            14,776$          
Period 2c - Wet Fuel Storage 24    97    45   3   1      182$   Period 2b - Site Decontamination 101   209   306          407    63       123     ####### 66              451            125            16,939$          
Period 2d - Decommissioning Following Wet Fuel Storage 416   7      57   -   -$   Period 2c - Wet Fuel Storage 24    146   153          67      33       15       2,143$ 33              124            15              2,143$           
Period 2e - License Termination 39    48    36   3   2      298$   Period 2d - Decommissioning Following Wet Fuel Storage374   40    88            284    53       383     ####### 56              320            385            52,621$          
Period 3a - Site Restoration Delay -   -  -   -$   Period 2e - License Termination 39    88    88            66      33       25       3,433$ 33              66              25              3,433$           

Period 3a - Site Restoration Delay -   26            -     -     -$    -             -             -             -$              
Period 3b - Site Restoration 107   26    52   1   3      338$   Period 3b - Site Restoration 107   61    65            126    33       67       9,337$ 34              178            69              9,675$           
Period 3c - Fuel Storage Operations/Shipping 568   3      37   14  147   ####### Period 3c - Fuel Storage Operations/Shipping 568   3      7             37      14       147     ####### 27              74              295            41,703$          
Period 3d - GTCC Shipping 2      3      0     14  1      73$     Period 3d - GTCC Shipping 2      3      6             0       14       1        73$     27              0                1                147$              
Period 3e - ISFSI Decontamination 17    3      1     4   1      172$   Period 3e - ISFSI Decontamination 17    3      5             1       4        1        172$   7                2                2                343$              
Period 3f - ISFSI Site Restoration 9      2      0     4   1      86$     Period 3f - ISFSI Site Restoration 9      2      2             0       4        1        86$     7                1                1                173$              

Total Staffing and Security Man-Years 28   ##### 184  ####### 27   ##### # 975    ####### 2,601 1,154 ########

San Onofre Estimate

Unit 2 
Period 

Duration 
(Weeks)

Unit 2 Staff 
(Non-

Security) 
FTE

Unit 2 
Staff (Non-
Security) 

Man-Years

Unit 2 
Security 

FTE

Unit 2 
Security 

Man-Years

Unit 3 
Period 

Duration 
(Weeks)

Unit 3 Staff 
(Non-

Security) 
FTE

Combined 
Staff (FTE)

Unit 3 Staff 
(Non-

Security) 
Man-Years

Unit 3 
Security FTE

Unit 3 
Security Man-

Years
Combined 
Security

Combined 
Non-Security 

Man-Years

Combined-
Security Man-

years
WBS 0 Pre-Shutdown Preps 104          12            24           -        -           WBS 0 Pre-Shutdown Preps 104          4             16            8               -             -             -             8                -             
WBS 1 Wet Storage/Preps 104          301          602         68         136.00      WBS 1 Wet Storage/Preps 104          266          567          532            68              136            136            668            272            
WBS 2 Wet Storage/RAD D&D 522          238          2,389       68         682.62      WBS 2 Wet Storage/RAD D&D 522          238          476          2,389         68              683            136            3,072          1,365          
WBS 3 Dry Storage/RAD D&D 152          94            274         31         91.78        WBS 3 Dry Storage/RAD D&D 152          94            187          274            31              92              63              365            184            
WBS 4 Dry Storage/Fuel 741          18            251         31         447.45      WBS 4 Dry Storage/Fuel 780          18            35            264            31              471            63              711            918            
WBS 5 Site Restoration 104          37            74           -        -           WBS 5 Site Restoration 52            50            87            50             -             -             -             50              -             

Total Staffing and Security Man-Years 33           3,614     1,358       33           3,517        1,381         4,875         2,739         
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Energy Comparion

Diablo Canyon Estimate (2008 $)

Unit 1 
Weeks

Energy Load 
(MW) MW-Hrs

Unit 2 
Weeks

Energy Load 
(MW) MW-Hrs

Period 1a - Shutdown Through Transition 52              2.20           19,272          
Period 1b - Decommissioning Preparations 26              4.40           19,114          Period 1a - Shutdown Through Transition 52              2.2 19,272       
Period 2a - Large Component Removal 83              2.09           29,043          Period 1b - Decommissioning Preparations 26              4.4 19,430       
Period 2b - Site Decontamination 100            1.65           27,760          Period 2a - Large Component Removal 81              2.09 28,441       
Period 2c - Wet Fuel Storage 24              0.88           3,548            Period 2b - Site Decontamination 101            1.65 28,116       
Period 2d - Decommissioning Following Wet Fuel Storage 416            0.42           29,243          Period 2c - Wet Fuel Storage 24              0.88 3,548         
Period 2e - License Termination 39              0.44           2,904            Period 2d - Decommissioning Following Wet Fuel Storage 374            0.44 27,646       
Period 3a - Site Restoration Delay -            -            -               Period 2e - License Termination 39              0.44 2,904         

Period 3a - Site Restoration Delay -            -            
Period 3b - Site Restoration 107            0.22           3,949            Period 3b - Site Restoration 107            2.2 39,494       
Period 3c - Fuel Storage Operations/Shipping 568            -            -               Period 3c - Fuel Storage Operations/Shipping 568            -            
Period 3d - GTCC Shipping 2               -            -               Period 3d - GTCC Shipping 2               -            
Period 3e - ISFSI Decontamination 17              -            -               Period 3e - ISFSI Decontamination 17              -            
Period 3f - ISFSI Site Restoration 9               -            -               Period 3f - ISFSI Site Restoration 9               -            

Total Schedule and Energy Usage 28             years 134,833       27             years 168,852    303,684      Total MW-Hrs

San Onofre Estimate (2008 $)

Unit 2 
Weeks

Energy Load 
(MW) MW-Hrs

Unit 3 
Weeks

Energy Load 
(MW) MW-Hrs

WBS 0 Pre-Shutdown Preps 104            -            -               WBS 0 Pre-Shutdown Preps 104            -            -            
WBS 1 Wet Storage/Preps 104            4.00           69,888          WBS 1 Wet Storage/Preps 104            4.00           69,888       
WBS 2 Wet Storage/RAD D&D 522            4.00           350,784         WBS 2 Wet Storage/RAD D&D 522            4.00           350,784      
WBS 3 Dry Storage/RAD D&D 152            4.00           102,144         WBS 3 Dry Storage/RAD D&D 152            4.00           102,144      
WBS 4 Dry Storage/Fuel 741            0.20           24,898          WBS 4 Dry Storage/Fuel 780            0.20           26,208       
WBS 5 Site Restoration 104            0.20           3,494            WBS 5 Site Restoration 52              0.20           1,747         

Total Schedule and Energy Usage 33             years 551,208       33             years 550,771    1,101,979   Total MW-Hrs
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Concrete Volumes of Selected Buildings
Assumed average scabbling depth 0.5 inch

Diablo Canyon Estimate

Unit 1 Value Units Unit 2 Value Units
Combined 

(cu yd) Notes

Unit 1 
Contaminated 

(cu yd)

Unit 2 
Contaminated 

(cu yd)

Reactor Building 19,843        cu yd 19,860            cu yd         39,703 428              428              
Fuel Building 8,062          cu yd 8,062             cu yd         16,124 19                19                

Turbine Building 14,356        cu yd 19,889            cu yd         34,245 Includes pedestal
Aux Building 24,659            cu yd         24,659 50                

Intake Structure 20,186            cu yd         20,186 
Radwaste Building 7,824             cu yd           7,824 5                  

Penetration Area 3,507          cu yd 3,508             cu yd           7,015 12                12                

      149,756 cu yd above (-3), including 973        cu yds contaminated

San Onofre Estimate

Unit 2 Value Units Unit 3 Value Units

Combined 
Above Grade 

(cu yd) Notes

Containment 1,287          cu yd 1,287             cu yd         42,658 2
Fuel Building 499             cu yd 499                cu yd         26,960 

Turbine Building 1,571          cu yd 1,571             cu yd         12,498 
Safety Equip Buiding 402             cu yd 383                cu yd         18,343 

Intake Structure 1,668          cu yd 1,668             cu yd               -   
Radwaste Building 795             cu yd 795                cu yd         25,008 

Penetration Area 103             cu yd 103                cu yd           4,679 

      130,146 cu yd above grade, including 27,225   cu yds contaminated
Above Grade Clean

Containment 16,019        cu yd 16,019            cu yd       210,874 cu yd below grade
Fuel Building 12,908        cu yd 12,908            cu yd

Turbine Building 6,249          cu yd 6,249             cu yd
Safety Equip Buiding 4,111          cu yd 3,636             cu yd

Intake Structure
Radwaste Building 11,460        cu yd 11,460            cu yd

Penetration Area 951             cu yd 951                cu yd

Contaminated
Containment 5,310          cu yd 5,310             cu yd
Fuel Building 572             cu yd 572                cu yd

Turbine Building
Safety Equip Buiding 5,424          cu yd 5,172             cu yd

Intake Structure
Radwaste Building 1,044          cu yd 1,044             cu yd

Penetration Area 1,389          cu yd 1,389             cu yd

Below Grade Clean
Containment 13,408        cu yd 13,408            cu yd
Fuel Building

Turbine Building 36,166        cu yd 36,166            cu yd
Safety Equip Buiding 1,313          cu yd 1,536             cu yd

Intake Structure 45,035        cu yd 45,035            cu yd
Radwaste Building 8,966          cu yd 8,966             cu yd

Penetration Area 438             cu yd 438                cu yd
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Notes
1 Costs for LLRW are based on packaged volumes.  Volumes displayed in the DC study include packing efficiencies.  Volumes displayed in the SONGS study do not include packing efficiencies

2 Concrete volumes are expressed in cu yds in the study and have been converted to lbs using 150 lbs/cu ft

3 Concrete was assumed to be rubblelized and used as fill onsite

4 Waste volumes are only provided in cubic feet in the study, and are not packed volumes.  Disposal costs consider packing efficiency in addition to these volumes
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O! JVMENOL! OWJE$JV! J$VEJLV! $Y$EKKN! JNKEVKN! JJLENYW! $YNE$MY!
N! J$$E$KK! $WWE$JJ! $Y$E$NW! $YYELMN! JJOEYNM! JKOEJJJ! $$VEYLM!
W! $WLEJWV! WNEVLO! $MWELWK! $KLEYWN! JJOEYNM! $WNEWKK! VYELWV!
M! VWEOOM! WJEWLK! $OJEOMJ! $KJEONO! JJOEYNM! $JVEMVJ! YJELY$!
Y! OYENML! WJEWLK! L$EMVW! MYEVL$! JJOEYNM! VKE$OM! MKEOVL!
V! NKEWVK! WJEWLK! MWENLM! W$EOMN! JJOEYNM! WLE$NN! WNEYLJ!
L! NKENML! WOEKVK! WYEYJL! NMEOLM! JJOEYNM! MYEJW$! WNEMNO!

$K! NKENML! WNEWWL! WNEVL$! WEOKY! JJOEYNM! YKEJJJ! J$E$KL!
$$! NKENML! ! W$EOWV! WEJLO! JJOEYNM! MEYJV! WEMVN!
$J! NKEWVK! ! WVEM$J! WEJLO! JJOEYNM! WENVM! WEYKK!
$O! WMEOVN! ! ! WEJLO! $VNEONM! WEWK$! WEMVN!
$N! LMEOJN! ! ! WEOKY! $WVE$KN! WENVM! WEMVN!
$W! LVEYOJ! ! ! WEJLO! $WYEVNV! WENVM! WEMVN!
$M! LLENNM! ! ! WEJLO! YWEWJM! WENVM! WEYKK!
$Y! $YEKNO! ! ! WEJLO! $VEWJM! WEWK$! WEMVN!
$V! $KEJ$L! ! ! OOEOM$! $VEWJM! WENVM! OJE$KK!
$L! $KEJ$L! ! ! LEWKV! $VEWJM! WENVM! NEMON!
JK! $KEJNY! ! ! ! $VEWJM! WENVM! !
J$! $KEJ$L! ! ! ! $VEWJM! WEWK$! !
JJ! $KEJ$L! ! ! ! $VEWJM! WENVM! !
JO! $KEJ$L! ! ! ! $VEWJM! WENVM! !
JN! $KEJNY! ! ! ! $VEWJM! WENVM! !
JW! $KEJ$L! ! ! ! $VEWJM! WEWK$! !
JM! $KEJ$L! ! ! ! $VEWJM! WENVM! !
JY! OJEWNY! ! ! ! $VEWJM! NJEMO$! !
JV! LELKY! ! ! ! $VEWJM! ! !
JL! ! ! ! ! $VEWJM! ! !
OK! ! ! ! ! JNEWVM! ! !
O$! ! ! ! ! V$E$LM! ! !
OJ! ! ! ! ! NLE$J$! ! !
OO! ! ! ! ! ! ! !

%0*)7! $EVJWEOON! $EKMOEK$V! $EN$KEKKV! $E$MYEVKO! OEMWVEYLN! $EWJMEWKJ! $EJ$OENM$!
hH.(-).!D0-.*#J!-,!10*&<)77'(!403!6CQ6%UP!WK!A')3,!<'403'!1)c03!('/011-,,-0.-.8!<'8-.,?!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! "#N!!

R),*'!S+3-)7!X07+1',!

%&'!9),*'! <+3-)7! ;07+1',! +,'(! -.! ,'/*-0.! WE! 'b*3)/*'(! 4301! *&'! ,0+3/',! -.(-/)*'(! )<0;'! )3'! 7-,*'(! -.!
%)<7'!"?J?!

!

<-=,"'.9E'

II!J'7,-11'3'K$,*/"'6$%'.0%"+&'L*%0-,'-(4'M%$+"110(2N7$(40&0$(0(2'

D7*9'O&9H!

' "@! HD!J! DX! 6*?!F+/-'! 6UZG6!J[O! 6%D! X08*7'!

S+3-)7! JVOEVML! $EJNKEOOJ! OYVEVVO!
!!!!!!!

JOMEJYV!! $EWKVEVKK! JVLELVN! JKLEJOV!

230/',,'(! YM$E$JW! YMJE$JN! $E$KNEWML!
!!!!!!!

JMOEJYN!! !! YMWE$L$! MYMEVKO!
!

!

6*)44-.8!

%&'!/3)4*!).(!+*-7-*A=/0.*3)/*03!,*)44-.8!;)7+',!+,'(! -.!,'/*-0.!WE!'b*3)/*'(! 4301!*&'!,0+3/',! -.(-/)*'(!
)<0;'E!)3'!7-,*'(!-.!%)<7'!"?O?!

!

<-=,"'.9P'

7%-6&'-(4'8&0,0&BN7$(&%-+&$%':&-660(2'.*%0(2'."+$//0110$(0(2'

D/-(Q?$*%1H'

! "@! HD!J! DX! 6*?!F+/-'! 6UZG6!J[O! 6%D! X08*7'!

@3)4*! !!!JEWLLEKWL!!
!!!!!
JEKOYEMYK!!

!!!!!!!!
NEKJLEKNV!!

!!!!!
JE$MJEO$$!!

!!!!!
NENLOEMWV!! !!!OEOKVEKNJ!! !!!OEJL$EVWN!!

5*-7-*A!=!
/0.*3)/*03! !!!VENLJEK$W!!

!!!
$$EMVWE$N$!!

!!!!!!!!
MENYNEM$V!!

!!!!!
YEJKLEON$!!

!!!!
JKEWWOEMNW!! !!!VEJV$EWLV!! !!!YEOLOENYV!!

!

!

!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! T#$!

3##"(405';'

7$//$('O$%/-&'

!

%&'! D).'7! 044'3,! *&'! 407709-.8! *)<7'! ),! )! ,+88',*'(! 4031)*! 403! *&'! @0110.! 6+11)3A! Q031)*?! %&'!
U9.'3,!)3'!'./0+3)8'(!*0!-1230;'!+20.!*&-,?!

' .7MM' :R)S:'ETP'
311*/#&0$(1' ' '
"UT!2'34031)./'!_/0110.`! ' '
6*)*'!,';'3'./'!3'f+-3'1'.*,!
_/0110.`!

' '

6*)*'!,-*'!3',*03)*-0.!3'f+-3'1'.*,!
_/0110.`!

' '

C7*'3.)*-;',!).(!23-/-.8!403!FFPR!
<+3-)7!_/0110.`!

' '

Tb*'.*!04!,-*'!).(!<+-7(-.8!
/0.*)1-.)*-0.!

' '

FFPR!).(!&)i)3(0+,!9),*'!0.!,-*'!
)*!<'8-..-.8!04!('/011-,,-0.-.8!
-./7+(-.8!7)38'!/0120.'.*,!

' '

!"1*,&1' ' '
@3)4*!).(!.0.#/3)4*!7)<03!&0+3,E!
*0*)7E!).(!<A!2'3-0(!

! !

6'/+3-*A!7)<03!&0+3,E!*0*)7!).(!
<A!2'3-0(!_.0.#,)4'8+)3(,`!

! !

C;'3)8'!/3)4*E!.0.#/3)4*!).(!
,'/+3-*A!7)<03!3)*',!

! !

FFPR!&).(7'(E!).(!3'10;'(!
4301!,-*'!

! !

@7').!9),*'!&).(7'(E!).(!)77!
9),*'!3'10;'(!4301!,-*'!

! !

I)c03!d)/*-;-*Ae!).(!d2'3-0(e!
/0,*,!*&)*!)3'!/012)3)<7'!
<'*9''.!*&'!',*-1)*',!

! !

!

!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! Q#$!

3##"(405'O'

!"6"%"(+"1'

'

%&'! 407709-.8!d0+*,-('e! 3'4'3'./',!9'3'!+,'(! -.! *&'!23'2)3)*-0.!04! *&-,! 3'203*?! H.4031)*-0.!'b*3)/*'(!
4301!Z"@%D!230/''(-.8,!-,!/-*'(!9-*&-.!*&'!3'203*!*'b*?!

89:9'."+$//0110$(0(2'7$1&';1&0/-&"1'

$?! "'/011-,,-0.-.8! @0,*!C.)7A,-,! 403! *&'! 6*?! F+/-'!Z+/7')3! D7).*E!5.-*,! $! ).(! JE!"0/+1'.*! QKJ#
$W$J#KKJE!P';?!KE!U/*0<'3!JKKWE!%FG!6'3;-/',E!H./?!

O?! "'/011-,,-0.-.8! @0,*! C.)7A,-,! 403! *&'! 60+*&! %'b),! D30c'/*! T7'/*3-/! G'.'3)*-.8! 6*)*-0.E!
"0/+1'.*!6OK#$WMN#KKJE!P';?!KE!I)3/&!JKKVE!%FG!6'3;-/',E!H./?!

N?! D3'7-1-.)3A! "'/011-,,-0.-.8! @0,*! C.)7A,-,! 403! *&'! H.(-).! D0-.*! T.'38A! @'.*'3E! 5.-*! JE!
"0/+1'.*!T$$#$WVO#KKOE!U/*0<'3!JKKVE!%FG!6'3;-/',E!H./?!_(0/+1'.*!-,!).!'./70,+3'!*0!T.*'38A!
7'**'3!ZF#KV#$NN!*0!*&'!5?6?!ZP@E!()*'(!U/*0<'3!JYE!JKKV`?!

M?! 6).! U.043'! Z+/7')3! G'.'3)*-.8! 6*)*-0.! 5.-*,! J! CZ"! O! _6UZG6! J=O`! "'/011-,,-0.-.8! @0,*!
T,*-1)*'E!Q'<3+)3A!JKKL!_5.-*!J`E!CSaE!H./03203)*'(?!

Y?! 6).! U.043'! Z+/7')3! G'.'3)*-.8! 6*)*-0.! 5.-*,! J! CZ"! O! _6UZG6! J=O`! "'/011-,,-0.-.8! @0,*!
T,*-1)*'E!Q'<3+)3A!JKKL!_5.-*!O`E!CSaE!H./03203)*'(?!

W?! "'/011-,,-0.-.8! @0,*! C.)7A,-,! 403! *&'! "-)<70! @).A0.! D09'3! D7).*E! "0/+1'.*! DK$#$MKN#KKOE!
P';?!KE!I)3/&!JKKLE!%FG!6'3;-/',E!H./?!

J?! "'/011-,,-0.-.8!@0,*!6*+(A!403!*&'!X08*7'!T7'/*3-/!G'.'3)*-.8!D7).*E!"0/+1'.*!6$V#$M$W#KKOE!
P';?!KE!"'/'1<'3!JKKLE!%FG!6'3;-/',E!H./?!

;M!U'!"#$%&1'

$?! I)-.'! g).:''! "'/011-,,-0.-.8! #! Tb2'3-'./'! P'203*E! "'*)-7'(! Tb2'3-'./',! $LLY#JKKNE! TDPH!
P'203*!$K$$YONE!Q-.)7!P'203*E!I)A!JKKW?!

J?! @0..'/*-/+*! g).:''! "'/011-,,-0.-.8! B! Tb2'3-'./'! P'203*E! "'*)-7'(! Tb2'3-'./',! $LLM#JKKME!
TDPH!P'203*!$K$OW$$E!Q-.)7!P'203*E!Z0;'1<'3!JKKM?!

O?! P)./&0! 6'/0! Z+/7')3! G'.'3)*-.8! 6*)*-0.! "'/011-,,-0.-.8! #! Tb2'3-'./'! P'203*E! "'*)-7'(!
Tb2'3-'./',!$LVL#JKKYE!TDPH!P'203*!$K$W$J$E!Q-.)7!P'203*E!"'/'1<'3!JKKY?!

I0+"(1"'<"%/0(-&0$('M,-(1'D"5&%-+&1'6%$/'&?"'#,-(1H'

$?! I)-.'!g).:''!F-/'.,'!%'31-.)*-0.!D7).E!P';?!OE!U/*0<'3!JKKJ?!

J?! \)(()1!Z'/:!F-/'.,'!%'31-.)*-0.!D7).E!P';?!JE!C+8+,*!JKKN?!

O?! g).:''!Z+/7')3!D7).*!6*)*-0.!F-/'.,'!%'31-.)*-0.!D7).E!P';?!$E!Z0;'1<'3!JKKN?!

N?! P)./&0!6'/0!F-/'.,'!%'31-.)*-0.!D7).E!P';?!KE!C23-7!JKKM?!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! Q#J!

W?! DGT#$KM$E! %30c).! Z+/7')3! D7).*! "'/011-,,-0.-.8! D7).! ).(! F-/'.,'! %'31-.)*-0.! D7).! _DGT#
$KYV`E!P';-,-0.!$ME!I)3/&!JKKO?!

)!7'M*=,01?"4'V-&"%0-,1'D"5&%-+&1'6%$/'&?"1"'/-&"%0-,1H'D"5+,*4"1'0(6$%/-&0$('+0&"4'6%$/'&?"'7$4"'$6'
O"4"%-,'!"2*,-&0$(1H'

$?! ZP@! Z5PTG! B! $MJVE! 6*)44! P',20.,',! *0! Q3'f+'.*7A! C,:'(! j+',*-0.,! @0./'3.-.8!
"'/011-,,-0.-.8!04!Z+/7')3!D09'3!P')/*03E!]+.'!JKKK?!

J?! ZP@! Z5PTG! B! $OKYE! P';?! $NE! P'203*! 0.! R),*'! S+3-)7! @&)38',! @&).8',! -.! "'/011-,,-0.-.8!
R),*'!"-,20,)7!@0,*,!)*!F09#F';'7!R),*'!S+3-)7!Q)/-7-*-',E!U/*0<'3!JK$K?!!

O?! ZP@!P'8+7)*03A!G+-('!$?J$E!I'),+3-.8E!T;)7+)*-.8E!).(!P'203*-.8!P)(-0)/*-;'!I)*'3-)7!-.!F-f+-(!
).(!G),'0+,!T447+'.*,!).(!607-(!R),*'E!]+.'!JKKLE!P';-,-0.!JE!)*!$W?!

R&?"%'

$?! %30c).!"'/011-,,-0.-.8!6*)*+,E!DGT!D3','.*)*-0.E!UD5@!I''*-.8!I)3/&!VE!JKKW!_(3)4*`?!

J?! D)2'3! 23','.*'(! )*! RIkKM! @0.4'3'./'E! Q'<3+)3A! JM#I)3/&! JE! JKKME! %+/,0.! CaE! %RU!
CDDPUC@\T6!%U!PTC@%UP!"T@UIIH66HUZHZG>!$K!@QP!DCP%!WKE! FH@TZ6T!%TPIHZC%HUZ!CZ"!
FH@TZ6T! CITZ"ITZ%E! FT66UZ6! FTCPZT"! QPUI! %\T! PTG5FC%UPg! DTP6DT@%XHXTE! S3+/'! C?!
R)*,0.E! ]0&.! %?! S+/:7'AE! ).(! @7)+(-)!I?! @3)-8E! 56! Z+/7')3! P'8+7)*03A! @011-,,-0.E! U44-/'! 04!
Z+/7')3! I)*'3-)7,! 6)4'*A! ).(! 6)4'8+)3(,E! "'/011-,,-0.-.8! "-3'/*03)*'! _%YT$V`! R),&-.8*0.E!
"?@?!JKWWW?!

O?! S+3')+!04!F)<03!6*)*-,*-/,!@0.,+1'3!D3-/'!H.('b!#!C77!53<).!@0.,+1'3,E!@55PKKKK6C6?!

N?! TDC! (-,/+,,-0.! 0.! *3-*-+1! )*! &**2>==999?'2)?80;=3)(-)*-0.=3)(-0.+/7-(',=*3-*-+1?&*17E! 7),*!
+2()*'(!0.!Q'<3+)3A!LE!JKKL?!

W?! d@0,*!T,*-1)*-.8!G+-('!403!D3083)1!).(!D30c'/*!I).)8'1'.*E!56!"'2)3*1'.*!04!T.'38AE!"UT!G#
NOK?$#$lE!C23-7!JKKN!)*!OV?!

M?! 5.-*'(!6*)*',!04!C1'3-/)E!Q'('3)7!T.'38A!P'8+7)*03A!@011-,,-0.E!U3('3!C//'2*-.8!403!Q-7-.8!).(!
6+,2'.(-.8! D3020,'(! P';-,-0.,! *0! R&07',)7'! D09'3! @0.*3)/*! ).(! T,*)<7-,&-.8! \')3-.8! ).(!
6'**7'1'.*!]+(8'!D30/'(+3',E!"0/:'*!Z0?!TPKM#JNL#KKKE!H,,+',!]).+)3A!J$E!JKKM?! !

!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! !G#$!

3##"(405'S'

7$//"(&1'&$'W-(*-%B'EXY'EF>>':&-66'L%0"60(2'0('$%4"%'%"+"0Z"4'

'

;%0+'S%""("'N'7M87Y'%"+"0Z"4'<?*%14-BY'W-(*-%B'E[Y'EF>>'

D)3*!04!*&'!@D5@k,!1-,,-0.!-,!*0!3'(+/'!/0,*,!*0!3)*'2)A'3,!-.!).!'44-/-'.*!).(!'44'/*-;'!1)..'3?!

@D5@!@011'.*!$>!

g0+! -.(-/)*'(! *&)*! )! 7)38'! 2)3*! 04! *&'! 6UZG6! J[O! ('/011-,,-0.-.8! 'b2'.(-*+3',! )3'! 3'7)*'(! *0! -*,!
'b-,*-.8!7'),'!9-*&!*&'!Z);A?!!D'3&)2,!-.!A0+3!3'/011'.()*-0.,!A0+!/0+7(!-./7+('!*&)*!6@T!,&0+7(!1):'!
';'3A!)**'12*!20,,-<7'!*0!3'.'80*-)*'!*&'!7'),'!03!-.4031!*&'!Z);A!*&)*!*&'!'b-,*-.8!7'),'E!).(!*&'!.''(!
*0!3'10;'!';'3A*&-.8!O#4''*!<'709!83)('!7';'7!3',+7*,!-.!)((-*-0.)7!m!1-77-0.,?! !D'3&)2,!6@T!/0+7(!(0!)!
/0,*#<'.'4-*!).)7A,-,! *0!,&09!*&)*! *&'!/0,*,!'b/''(!*&'!<'.'4-*,!04!&);-.8! *0!3'10;'!';'3A*&-.8E!<0*&!
0.#,&03'!).(!044,&03'?!!%&'!@D5@!90+7(!/'3*)-.7A!<'!)83'')<7'!*0!),,-,*!6@T!-.!*&'-3!(-,/+,,-0.,!9-*&!*&'!
Z);A!-.!).!)**'12*!*0!3'(+/'!*&'!&-8&!('/011-,,-0.-.8!/0,*,!403!6UZG6!J[O?!!

P',20.,'>!

6'/*-0.! N! 04! *&'! P'203*E! *08'*&'3!9-*&! C22'.(-b! @E! 230;-('! *&'! D).'7k,! ',*-1)*'(! /0,*! 403! /0127A-.8!
9-*&! *&'! Z);A! F'),'! <),'(! 0.! *&'! JKKV! ,*+(A?! %&'! P'203*! )7,0! )((3',,',! *3-*-+1! /0.*)1-.)*-0.! -.!
6'/*-0.!M?!C((-*-0.)7!(-,/+,,-0.!3'8)3(-.8!3'.'80*-)*-0.!04!*&'!Z);A!7'),'!-,!-./7+('(!-.!*&'!3',20.,'!*0!
%5PZ!@011'.*!$?!

!

@D5@!@011'.*!J>!

g0+!)7,0!1'.*-0.'(!*&)*!"@DD!).(!6UZG6!J[O!)3'!+,-.8!)!$J#A')3!2'3-0(!403!,2'.*!4+'7!,*03)8'!-.!)!9'*!
2007!<'403'!*3).,4'3!*0!).!H6Q6HE!3)*&'3!*&).!)!W#A')3!2'3-0(!*&)*!-,!103'!*&'!-.(+,*3A!.031?!!DG[T!).(!
6@T!<),'!*&-,!0.!&);-.8!70.8'3!4+'7!/A/7',!03!&-8&'3!<+3.+2,?!!D'3&)2,!A0+!/0+7(!3'/011'.(!*&)*!DG[T!
).(!6@T!3';-,-*!*&-,!$J#A')3!,2'.*!4+'7!,*03)8'!2'3-0(!*0!,''!-4!103'!'44'/*-;'!,2'.*!4+'7!1).)8'1'.*!03!
).A!0*&'3!4)/*03,!/0+7(!3'(+/'!*&-,!,*03)8'!2'3-0(E!9&-/&!90+7(!&'72!709'3!*&'!('/011-,,-0.-.8!/0,*,?!!
R'!90+7(!/'3*)-.7A!,+2203*E!0.!)!*'/&.-/)7!,-('E!+,-.8!&-8&'3!4+'7!'.3-/&1'.*E!&-8&'3!<+3.+2E!03!70.8'3!
4+'7!/A/7',E! -4! 4'),-<7'E!)7709'(E!).(!23)/*-/)<7'E!9&-/&!90+7(! 709'3!*&'!4+'7!/0,*,?! !\09';'3E! *&','!)77!
/0.*3-<+*'!*0! 70.8'3!,2'.*! 4+'7!,*03)8'!).(!&-8&'3!('/011-,,-0.-.8!/0,*,E!,0!*&'3'!.''(,!*0!<'!,01'!
<)7)./'?!!!!

P',20.,'>!

%&'! P'203*! 'b27)-.,! &09! 4+'7! /007-.8! *-1',! )3'! ('*'31-.'(E! ).(! ';)7+)*',! *&'! .''('(! /007-.8! *-1',!
<),'(! 0.! *&'! /),:,! ,'7'/*'(! <A! DG[T! ).(! 6@T! 9-*&! *&'! ',*-1)*'(! 4+'7! /&)3)/*'3-,*-/,! )*! ,&+*(09.?!!
%&'3'! -,! )! *3)('! 044! <'*9''.! )/*-0.,! *&)*! 3'(+/'! 4+'7! /007-.8! *-1',! ).(! )/*-0.,! *&)*! 1-.-1-i'! 4+'7!
02'3)*-.8!/0,*,?!%&-,!*3)('!044!/).!<'!',*-1)*'(!).(!-,!7-:'7A!*0!,&09!83')*'3!<'.'4-*!403!1-.-1-i-.8!4+'7!
02'3)*-.8!/0,*!;,?! 3'(+/-.8! 4+'7! /007-.8! *-1'?!C,!(-,/+,,'(! -.! *&'!P'203*! ,'/*-0.!0.!/012)3-,0.!04!56!
27).*,E! *&'3'! -,!1'3-*! -.! :''2-.8! *&'! )..+)7! 'b2'.,',! ),! 709! ),! 20,,-<7'! (+3-.8! *&'!9'*! 4+'7! ,*03)8'!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! !G#J!

2'3-0(?! ! C((-*-0.)7! -.4031)*-0.! 0.! 3'f+-3'(!9'*! /007-.8! *-1',! -,! 230;-('(! -.! C22'.(-b! CE! ).(! -.! *&'!
3',20.,'!*0!@D5@!@011'.*!$N?!

!

@D5@!@011'.*!O>!

H.!*&'!4-.)7!3'203*E!/).!A0+!)7,0!)((3',,!*&'!'44'/*!04!JK#A')3!7-/'.,'!'b*'.,-0.,!403!"@DDE!6UZG6!J[OE!
).(!DXZG6n!!H.!)77! 7-:'7-&00(E!*&'!7-/'.,'!'b*'.,-0.!)227-/)*-0.,!9-77!<'!)2230;'(!403!"@DD!).(!DXZG6!
<A!*&'!ZP@E!).(!6@T!9-77!)7,0!)227A!2'3&)2,!)<0+*!*&'!*-1'!04!*&'!.'b*!Z"@%DE!,0!-*!90+7(!.0*!<'!*00!
')37A!*0!4)/*03!-.!*&'!70.8'3!27).*!7-4'!-.!4+*+3'!('/011-,,-0.-.8!/0,*!,*+(-',?!

P',20.,'>!

S),'(! 0.! *&-,! /011'.*E! 6'/*-0.! Y! 04! *&'! P'203*! .09! -./7+(',! )! (-,/+,,-0.! 04! *&'! '44'/*! 0.! *&'! /0,*!
',*-1)*'!04!)!JK#A')3!7-/'.,'!3'.'9)7!403!*&','!27).*,?!!

H.!8'.'3)7!*&'3'!)3'!*&3''!23-./-2)7!/0,*!(3-;'3,!-12)/*'(!<A!7-/'.,'!3'.'9)7?!%&','!-./7+('>!

$? %-1-.8!04!('/011-,,-0.-.8!_/0,*,!)3'!('4'33'(!)2230b-1)*'7A!JK!A')3,E!),,+1-.8!*&)*!*&'!,)1'!
('/011-,,-0.-.8!,*3)*'8A!-,!,'7'/*'(`!

J? H./3'),'(! )/*-;)*-0.! 7';'7,! -.! *&'! 3')/*03! ).(! 3')/*03! -.*'3.)7,! _9&-/&! 90+7(! <'! 'b2'/*'(! *0!
10(',*7A!-./3'),'!3')/*03!(-,20,-*-0.!/0,*`!

O? 62'.*! 4+'7! ,*03)8'! _*&','! /0,*,! /0+7(! -./3'),'! 03! ('/3'),'! ('2'.(-.8! 0.! 'b2'/*'(! "UT!
2'34031)./'`!

%&'!23-./-2)7! -12)/*!0.! 4+.(-.8! -,!(3-;'.!<A! 4039)3(#700:-.8!'/0.01-/!230c'/*-0.,E! -./7+(-.8! -.47)*-0.!
3)*',! ).(! ')3.-.8,! 0.! *3+,*! 4+.(! <)7)./',?! C,,+1-.8! *&)*! )4*'3#*)b! ')3.-.8,! 0.! *3+,*! 4+.(! <)7)./',!
1'),+3)<7A!'b/''(!-.47)*-0.!3)*',!-*!-,!3'),0.)<7'!*0!),,+1'!*&)*!)!JK#A')3!7-/'.,'!3'.'9)7!90+7(!3',+7*!
-.!)!709'3!.'*!23','.*!;)7+'!('/011-,,-0.-.8!/0,*?!

!

!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! !G#O!

W*42"'.-%,0(2'N'7M87Y'%"+"0Z"4'<?*%14-BY'W-(*-%B'E[Y'EF>>'
@D5@!@011'.*!N>!

%&'! D&),'! $! ('/-,-0.! ),:'(! *&'! @011-,,-0.! *0! ,'.(! )! 7'**'3! *0! *&'! 5?6?! Z);A! )<0+*! *&'! 3',*03)*-0.!
3'f+-3'1'.*,E!)7*&0+8&!H!(0.o*!&);'!&-8&!&02',!*&)*!*&'!Z);A!&),!).A!3'),0.!*0!3',20.(!)*!*&-,!20-.*!-.!
*-1'?!!H*!,''1,!*0!1'!*&)*!)!/0,*#<'.'4-*!).)7A,-,!-,!23'1)*+3'!*0!('*'31-.'!*&'!)/*+)7!/0,*,!JKp!A')3,!
4301!.09!),!4)/*,!04!,*03)8'![!(-,20,)7!9-77!/&).8'?!!

P',20.,'>!

C,! *&'! /011'.*! ,+88',*,E! *&'!Z);A!1)A! *):'! -*,! *-1'! -.!('/-(-.8! -4E!9&'.E! ).(!&09! *0! 3',20.(! *0! )!
3'f+',*!*0!/0.,-('3!3'.'80*-)*-0.!04!*&'!7'),'?!C7,0!),!.0*'(E!:'A!4)/*,!3'8)3(-.8!('/011-,,-0.-.8!1)A!
1)*'3-)77A!/&).8'!0;'3!*-1'?!C!/0,*!<'.'4-*!).)7A,-,!1)A!&);'!).!-1203*).*!307'!),!)!,+<,'*!04!)!7)38'3!
,*3)*'8A! -.;07;'(! -.! 3'.'80*-)*-.8! *&'! Z);A! F'),'! 9-*&! *-1-.8! ('*'31-.'(! <A! *&'! 7)38'3! ,*3)*'8A?!
C((-*-0.)7!(-,/+,,-0.!3'8)3(-.8!*&'!Z);A!F'),'!-,!-./7+('(!-.!*&'!3',20.,'!*0!%5PZ!@011'.*!$?!

!

@D5@!@011'.*!W>!

%&'!D&),'!$!('/-,-0.!)7,0!),:'(!*&'!+*-7-*-',!*0!8-;'!).!0;'3)77!',*-1)*'!<),'(!0.!3'#7-/'.,-.8!-.!*&'!.'b*!
Z"@%D?!

P',20.,'>!

C!/0,*!',*-1)*'!403!*&'!@)7-403.-)!27).*,!<),'(!0.!)!3'7-/'.,-.8!,/'.)3-0!-,!4'),-<7'!403!*&'!.'b*!Z"@%D?!
C,,+12*-0.,!403!*&'!',*-1)*'!90+7(!<'!(-,/+,,'(!9-*&!*&'!+*-7-*-',!),!2)3*!04!(';'7021'.*!04!).A!,+/&!
',*-1)*'!).(!90+7(!<'!)70.8!*&'!7-.',!04!*&0,'!(-,/+,,'(!-.!*&'!P'203*?!

!

@D5@!@011'.*!M>!

Ho1! -.*'3',*'(! -.! ,01'! ,2'/-4-/! 3'/011'.()*-0.,! 04! 9)A,! *&'! +*-7-*-',! /).! 8'*! ')37A! 9)3.-.8! 04!
/0.*)1-.)*-0.!).(!-1230;'!02'3)*-0.)7!23)/*-/',?!!g0+3!23','.*)*-0.!)77+('(!*0!*',*-.8!/0./3'*'!9&'.!
);)-7)<7'! ).(! 2'3&)2,! *&)*! /0+7(! <'! )! 3'f+-3'1'.*?! ! R&)*! (0! *&'A! (0! 9-*&! *&'! ,0-7! [! 830+.(9)*'3!
*',*-.8!*&'A!(0n!!C3'!*&'!3',+7*,!);)-7)<7'!*0!*&'!',*-1)*-.8!'b2'3*,n!!H,!*&'3'!).A*&-.8!9'!,&0+7(!03('3!
*&'1!*0!(0n!!Q03!'b)127'E!,&0+7(!*&'A!230;-('!/0.*)1-.)*-0.!-.4031)*-0.!)..+)77A!<A!C(;-/'!F'**'3n!!03!
9-*&!*&'!Z"@%Dn!

!Ho1!700:-.8!403!,2'/-4-/!,)4'*A!3'7)*'(!02'3)*-0.)7!3'/011'.()*-0.,E!-4!3'),0.)<7A!,+2203*'(E!*&)*!/0+7(!
-12)/*!('/01!/0,*,E!'?8?E!,')7-.8!+2!*0!*&3''!4''*!)<0;'!47003!7';'7!-.!/'3*)-.!)3'),?!!C.A!20,,-<-7-*-',n!

P',20.,'>!

%&'!P'203*!(-,/+,,',!).(!1):',!3'/011'.()*-0.,!3'8)3(-.8!*&'!+,'!04!()*)!*0!3'(+/'!*&'!+./'3*)-.*A!
-.! ',*-1)*'(! /0,*,E! -./7+(-.8! ,0-7! ).(! 830+.(9)*'3! *',*-.8?! ! %&'!P'203*! )7,0!1):',! 3'/011'.()*-0.,!
3'7)*'(! *0! 103'! 4+77A! (0/+1'.*-.8! ).(! 'b27)-.-.8! *&'! <),-,! 403! ('/011-,,-0.-.8! /0.*)1-.)*-0.!
),,+12*-0.,?! %&'! P'203*! )7,0! (-,/+,,',! *&'! 307'! 04! 1-.-1-i-.8! 02'3)*-0.)7! /0.*)1-.)*-0.E! 3'7)*'(!
'b-,*-.8!3'8+7)*03A!8+-()./'!).(!('/011-,,-0.-.8!'b2'3-'./'!7',,0.,!7')3.'(?' '



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! !G#N!

I0(41"B'\$@Q.$@(0(2'N'MST;Y'%"+"0Z"4'O%04-BY'W-(*-%B'EGY'EF>>'

DG[T!@011'.*!$>!

%&'!D3','.*)*-0.!/0.*)-.,!)!3'/011'.()*-0.!*&)*!*&'!4)/-7-*A!09.'3,!/0.,-('3!,&)3-.8!)/*+)7!/0,*!()*)?!!
%&-,!3'/011'.()*-0.!,&0+7(!3'/08.-i'!*&)*!).A!,+/&!/0,*!,&)3-.8!1+,*!*):'!-.*0!)//0+.*!3',*3-/*-0.,!0.!
(-,/70,+3'!04!/0.4-('.*-)7!).(!/011'3/-)77A!,'.,-*-;'!1)*'3-)7,?!!

P',20.,'>!

%&'!P'203*!.09!/7)3-4-',! *&)*! *&'!D).'7! -,!.0*! 3'/011'.(-.8!*&'!2+<7-/!(-,/70,+3'!04!/0.4-('.*-)7!).(!
/011'3/-)77A!,'.,-*-;'!1)*'3-)7,?!

!

DG[T!@011'.*!J>!

%&'! D3','.*)*-0.! 3'/011'.(,! *&)*! 27).*! ,'/+3-*A! 2'3,0..'7! <'! -.;07;'(! 9-*&! (';'7021'.*! 04! *&'!
,'/+3-*A!),,+12*-0.,! 403! *&'!('/011-,,-0.-.8!/0,*!',*-1)*'?! !%&'!3'203*! ,&0+7(!)/:.097'(8'! *&)*!.0!
6'/+3-*A! 6)4'8+)3(,! H.4031)*-0.! _-.4031)*-0.! 03! 1)*'3-)7! *&)*! 230;-(',! -.,-8&*! *0! ('4'.,-;'! (',-8.E!
/0.,*3+/*-0.! ).(! 1)*'3-)7,! 04! *&'! 2&A,-/)7! 27).*E! )31)1'.*,E! *)/*-/,E! ,*)44-.8! ).(! ,/&'(+7',`! /).! <'!
(-,/+,,'(?!

P',20.,'>!

%&'! P'203*! .09! /7)3-4-',! *&)*! *&'! D).'7! -,! .0*! ,+88',*-.8! *&)*! 6'/+3-*A! 6)4'8+)3(,! -.4031)*-0.! <'!
230;-('(! *0! *&'! ',*-1)*03E! 03! (-,/70,'(! *0! *&'! 2+<7-/! -.! )! ('/011-,,-0.-.8! /0,*! ',*-1)*'! 3'203*?! %&'!
20-.*!04! *&'!D3','.*)*-0.!9),!*&)*!,'/+3-*A!2'3,0..'7!.''(!*0!<'! -.;07;'(! -.!23'2)3)*-0.!03!3';-'9!04!
*&'!,'/+3-*A!),,+12*-0.,!,+/&!*&)*!)77!,'/+3-*A!/0,*!3'f+-3'1'.*,!)3'!)((3',,'(!-.!*&'!',*-1)*'?!

!

DG[T!@011'.*!O>!

%&'! D3','.*)*-0.! -./7+(',! 3'/011'.()*-0.,! *&)*! /0110.! 7-/'.,'! *'31-.)*-0.! ).(! ,-*'! *'31-.)*-0.!
/3-*'3-)!<'!(';'702'(?!!DG[T!3'f+',*,!/7)3-4-/)*-0.!04!*&'!-.*'.*!04!*&','!230;-,-0.,!8-;'.!*&'!(-44'3'./',!
<'*9''.! "-)<70! @).A0.! D09'3! D7).*k,! ,-*+)*-0.! ).(! *&'! 3'f+-3'1'.*,! -120,'(! 0.! 6UZG6! J[O!
),,0/-)*'(!9-*&!-*,!,-*'!7'),',?!!

P',20.,'>!

%&'! -.*'.*! 04! *&'! 3'/011'.()*-0.! 9),! *0! 3'/08.-i'! *&)*! *&'3'! 1)A! <'! 1+7*-27'! 7)A'3,! 04! /3-*'3-)!
.'/',,)3A!*0!/0127'*'!*&'!('/011-,,-0.-.8!230/',,!).(!*&)*!403!*90!,*)*-0.,!<0*&!70/)*'(!-.!@)7-403.-)!
*&'A!90+7(!7-:'7A!<'!,+<c'/*!*0!1).A!04!*&'!,)1'!/3-*'3-)?!!

%&'! ZP@k,! ).(! TDC! 3'f+-3'1'.*,! /0+7(! <'! /0.,-('3'(! *&'! 4-3,*! d/0110.e! 7)A'3?! %A2-/)77A! *&-,! -,!
-.*'323'*'(! ),! )/&-';-.8! .0! 103'! *&).! JW! 13'1! =! A')3! %T"T! _%0*)7! T44'/*-;'! "0,'! Tf+-;)7'.*`!
/0.,-('3-.8! CFCPCE! 1).)8-.8! *&'! ,2'.*! 4+'7! +.*-7! *3).,4'3! *0! *&'! "UTE! ).(! /0127A-.8! 9-*&! *&'! TDC!
830+.(9)*'3! ,*).()3(?! H*! -,! 8'.'3)77A! 3'/08.-i'(! *&)*! -4!10,*! _<+*! .0*! )77`! 04! *&'! 3)(-0)/*-;'!1)*'3-)7!
230(+/'(!),!)!3',+7*!04!27).*!02'3)*-0.!-,!3'10;'(E!*&'!ZP@k,!).(!*&'!TDCk,!3'7'),'!3'f+-3'1'.*,!/).!
<'!,)*-,4-'(?!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! !G#W!

%&'! ,'/0.(! 7)A'3! 90+7(! <'! *&'! 6*)*'! 04! @)7-403.-)! ).(! -*,! )8'./Ak,! 3'f+-3'1'.*,?! %&','! /0+7(! <'!
/0.,-('3'(! ,*)*'! 3'f+-3'1'.*,! ),,0/-)*'(! 9-*&! ,-*'! 3',*03)*-0.?! %&','! 3'f+-3'1'.*,E! ,2'/-4-/)77A! ).!
-.*'323'*)*-0.! 04! ,2'/-4-/! d)//'2*)./'e! /3-*'3-)E! )3'! 7',,! 0<;-0+,! *0! *&'! ',*-1)*03E! ).(! 1)A! 3'f+-3'!
,+<,*).*-)7!c+(81'.*!-.!('4-.-.8!*&'!/3-*'3-)!('/)(',!<'403'!('/011-,,-0.-.8?!H*!-,!*&','!/3-*'3-)!9&-/&!
1)A!&);'!,+<,*).*-)7!/0110.)7-*A!<'*9''.!*&'!*90!@)7-403.-)!,*)*-0.,?!

%&'!*&-3(!7)A'3!_)7,0!3'7)*'(!*0!,-*'!3',*03)*-0.`!90+7(!<'!0*&'3!('/011-,,-0.-.8!3'f+-3'1'.*,!=!(',-3'(!
)/*-0.,! -./7+('(!9-*&-.!*&'!('/011-,,-0.-.8!4+.(-.8!<),-,?!%&','!3'f+-3'1'.*,!90+7(!<'!'b2'/*'(!*0!
<'! +.-f+'! *0! ')/&! ,*)*-0.?! Q03! *&'! /-3/+1,*)./'! 04! 6@T! *&-,! /0+7(! -./7+('! *&'! )/*-;-*-',! ).(! /0,*,!
.'/',,)3A!*0!*'31-.)*'!*&'!7'),'?!

!

DG[T!@011'.*!N>!

DG[T! 3'f+',*,! *&)*! *&'! (3)4*! 3'203*! 'b2).(! +20.! *&'! D3','.*)*-0.k,! ,+88',*-0.! 403! 20*'.*-)7! /0,*#
1-*-8)*-0.! )/*-0.,! 3'7)*'(! *0! 'b2'/*)*-0.,! /0./'3.-.8! 709! 7';'7! 9),*'! 23-/'! ',/)7)*-0.! ).(! 9),*'!
(-,20,)7!)7*'3.)*-;',?!

P',20.,'>!

%&'! *02-/! -,! .09! 'b2).('(! +20.! -.! *&'! P'203*?! %&'! D).'7! -,! .0*! 23020,-.8! *0! 230;-('! ,2'/-4-/!
,+88',*-0.,!403!20*'.*-)7!/0,*#1-*-8)*-0.!)/*-0.,E!<+*!-,!-('.*-4A-.8!*&'!.''(!*0!/0.,-('3!*&'!3'7)*-0.,&-2!
<'*9''.!',/)7)*-0.!),,+12*-0.,!).(!('/011-,,-0.-.8!1'*&0(0708A?!

%&'! <),-/! 23'1-,'! 04! *&'! ,+88',*-0.! -,! *0! /0.,-('3! -4! *&'!1'*&0(,! ,'7'/*'(! 403! ('/011-,,-0.-.8! )3'!
/0.,-,*'.*! 9-*&! )! 3'7)*-;'7A! 7)38'! 709! 7';'7! 9),*'! 23-/'! ',/)7)*-0.! 3)*'! *&)*! 'b*'.(,! 403! 1).A! A')3,?!
6-127A! ,*)*'(E! -4! 709! 7';'7!9),*'! ',/)7)*',! )*! )! 3)*'! )2230b-1)*'7A! *9-/'! *&'! 3)*'! 04! 7)<03! 03! 8'.'3)7!
-.47)*-0.! 403!1+7*-27'!('/)(',E! *&'3'!90+7(!<'!).! -./3'),'(! -./'.*-;'! _<'.'4-*`! *0!+,'!)((-*-0.)7! 7)<03!
).(!'f+-21'.*!*0!1-.-1-i'!*&'!)10+.*!04!9),*'!230(+/'(?!

%&'!D).'7!<'7-';',!).!'b)127'!04!*&-,!90+7(!<'!*&'!.+/7')3!-.(+,*3Ak,!3',20.,'!*0!&-,*03-/)7!-./3'),',!-.!
709#7';'7!9),*'!/0,*,!)*!3)*',!83')*'3!*&).!8'.'3)7!-.47)*-0.?!%&'!D).'7!<'7-';',!*&)*!*&'3'!9'3'!83')*'3!
'4403*,!1)('!<A!*&'!-.(+,*3A!*0!1-.-1-i'!*&'!230(+/*-0.!04!709#7';'7!9),*'!*0!1).)8'!*&'!0;'3)77!709#
7';'7!9),*'!(-,20,)7!/0,*E!),!.0*'(!<A!*&'!ZP@!-.!Z5PTG#$OKYE!X07!$NE!6'/*-0.!C?O?!

dqR),*'! 1).)8'1'.*! /0,*,! )*! .+/7')3! 209'3! 27).*,! )3'! <'-.8! 3'(+/'(! *&30+8&! *&'! +,'! 04! 9),*'!
;'.(03,!).(!*&'!@7-;'E!5*)&!(-,20,)7!4)/-7-*A?!C7,0E!/70,'3!)**'.*-0.!*0!FFR!1).)8'1'.*!<A!209'3!27).*!
7-/'.,'',!&),! 3',+7*'(! -.!(3)1)*-/! 3'(+/*-0.,!04! FFR!<'-.8!(-,20,'(!04! )*! *&'! /011'3/-)7! FFR!<+3-)7!
,-*',?! 6-./'! 2+<7-/)*-0.! 04! Z5PTG=@P#K$OK! ).(! Z5PTG=@P#KMYJE! *&'! );'3)8'! )..+)7! FFR! ;07+1'!
(-,20,'(!04!<A!.+/7')3!209'3!27).*,!&),!('/3'),'(!<A!).!03('3!04!1)8.-*+('?!%&-,!;07+1'!3'(+/*-0.!&),!
<''.!)/&-';'(!*&30+8&!)!/01<-.)*-0.!04!-./3'),'(!'4403*,!*0!1-.-1-i'!*&'!;07+1'!04!FFR!8'.'3)*'(!*0!
<'8-.!9-*&! ).(! -./3'),'(! +,'! 04!9),*'! ;'.(03,! *0! 3'(+/'! *&'! ;07+1'!04! (-,20,'(! FFR?! %&'! *3'.(! 04!
+*-7-i-.8! 9),*'! ;'.(03,! ).(! *&'! @7-;'E! 5*)&! (-,20,)7! 4)/-7-*A! <A! 7-/'.,'',! 04! 02'3)*-.8! .+/7')3! 209'3!
27).*,!-,!)7,0!.09!<'-.8!0<,'3;'(!)*!.+/7')3!209'3!27).*,!<'-.8!('/011-,,-0.'(?e!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! !G#M!

6-1-7)37A! *&'! -.(+,*3A! _;-)! TDPH`E! -.! 3',20.,'! *0! -./3'),'(! /0,*,! ).(! =! 03! 7)/:! 04! );)-7)<7'! (-,20,)7!
4)/-7-*-',E!&),!*):'.!*&'!-.-*-)*-;'!*0!/0.,-('3!*&'!1').,!04!3'(+/-.8!@7),,!S!).(!@!9),*'E!-?'?E!TDPH!P'203*!
B!dR),*'!@7),,!S=@!P'(+/*-0.!G+-('eE!P'203*!$K$W$$WE!Z0;'1<'3!JKKY?!

!

D[T!@011'.*!W>!

H.! *&'! 3'203*k,! (-,/+,,-0.! 04! *&'!1)*'3-)7! 0.! ,7-('! W! 04! *&'! 23','.*)*-0.E! -.! 7-8&*! 04! *&'! "UT! (-,20,)7!
3'f+-3'1'.*,!0.!83')*'3!*&).!@7),,!@!9),*'E!DG[T!,+88',*,!*&)*!83')*'3!*&).!@7),,!@!9),*'!<'!-('.*-4-'(!
),!&-8&#7';'7!3)*&'3!*&).!709#7';'7!9),*'?!

P',20.,'>!

%&'! ZP@! &),! ('4-.'(! 709#7';'7! 3)(-0)/*-;'! 9),*'! *&)*! 'b/''(,! *&'! 3)(-0.+/7-('! /0./'.*3)*-0.! 7-1-*,!
230;-('(!-.!$K!@QP!M$?WW!),!dG3')*'3!*&).!@7),,!@!9),*'Ee!03!G%@@?!!%&-,!('4-.-*-0.!0//+3,!,';'3)7!27)/',E!
-./7+(-.8!$K!@QP!YJ?O?!!%&'!D).'7!+.('3,*).(,!*&)*!*&'!@0+3*!04!Q'('3)7!@7)-1,!&),!('*'31-.'(!*&)*!*&'!
U9.'3k,! /0.*3)/*! 9-*&! *&'! "'2)3*1'.*! 04! T.'38A! _"UT`! 403! ,2'.*! 4+'7! 3'f+-3',! *&'! G0;'3.1'.*! *0!
)//'2*! G%@@! 3)(-0)/*-;'! 9),*'! /0./+33'.*7A! 9-*&! ,2'.*! 4+'7! ).(! 0*&'3! &-8&! 7';'7! 9),*'?M! ! Q03! *&'!
2+320,',!04!*&'!P'203*E!*&'!D).'7!-,!+,-.8!*&'!ZP@!('4-.-*-0.!403!G%@@!9),*'?!

!

DG[T!@011'.*!M>!

Q03! /7)3-4-/)*-0.E! DG[T! ,+88',*,! *&)*! *&'! *'31-.0708A! 0.! ,2'.*! 4+'7! 1).)8'1'.*! _,7-('! M`! -./7+('! )!
3'4'3'./'! *0! H.*'3-1! 62'.*! Q+'7! 6*03)8'! H.,*)77)*-0.! _dH6Q6He`E! 9&-/&! *'31! -,! 43'f+'.*7A! +,'(! -.! +*-7-*A!
.+/7')3!230/''(-.8,?!!6-1-7)37AE!DG[T!,+88',*,!*&'!+,'!04!d"'/011-,,-0.-.8!U2'3)*-0.,!@0.*3)/*03e!03!
d"U@e!403!/0.*3)/*03!1).)8'(E!<+*!.0*!09.'(E!('/011-,,-0.-.8?!!

P',20.,'>!

%&'!P'203*!-./7+(',!/7)3-4-/)*-0.!04!*&','!*'31,?!

!

DG[T!@011'.*!Y>!

H.!*&'!3'203*k,!(-,/+,,-0.!04!3'8+7)*03A!3'f+-3'1'.*,!_,7-('!Y`E! 70/)7!3'8+7)*03A!3'f+-3'1'.*,!,&0+7(!<'!
-./7+('(?'

P',20.,'>!

%&'!P'203*!-./7+(',!*&-,!/&).8'?!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
M!5.-*'(!6*)*',!@0+3*!04!C22')7,!403!*&'!Q'('3)7!@-3/+-*E!JKKY#WKJWE!#WKO$E!g).:''!C*01-/!T7'/*3-/!@012).A!;?!5.-*'(!6*)*',E!
JKKY#KWJME!#KWOJE!I)-.'!g).:''!C*01-/!D09'3!@012).A!;?!5.-*'(!6*)*',E!).(!JKKY#KWJYE!#KWOOE!@0..'/*-/+*!g).:''!C*01-/!
D09'3!@012).A!;?!5.-*'(!6*)*',E!)*!$O?!



!"#$%&'$(')*+,"-%'."+$//0110$(0(2'
!

! !G#Y!

34/0(01&%-&$%'N':7;Y'%"+"0Z"4'W-(*-%B'EGY'EF>>'

6@T!@011'.*!$>!

C*!2)8'!LE!*&'!<3-'4-.8!23','.*)*-0.!7-,*,!*&'!7),*!('/011-,,-0.-.8!/0,*!',*-1)*',!2+<7-,&'(!403!')/&!04!
*&'! 3'4'3'./'(! /011'3/-)7! .+/7')3! 4)/-7-*-',! <'403'!('/011-,,-0.-.8! /011'./'(!)*! ')/&! 4)/-7-*A?! !U4!
*&'!!!*&3''!,+/&!('/011-,,-0.-.8!230c'/*,!*&)*!&);'!<''.!/0127'*'(E!*&'!',*-1)*',!3).8'(!4301!OVr!*0!
VJr!<'709!*&'!3'/03('(!/0,*,?! !U.!2)8'!JOE!*&'!<3-'4-.8!,&09,!,';'3)7!0+*#04#,*)*'!/0,*!',*-1)*',!403!
4)/-7-*-',!!!9&0,'!09.'3,!&);'!.0!('/011-,,-0.-.8!'b2'3-'./'!),!-.(+,*3A!()*)!20-.*,!403!/012)3-,0.!*0!
*&'! 6UZG6! J[OE! "-)<70E! ).(! D)70! X'3('! ',*-1)*',?! ! G-;'.! *&'! ,-8.-4-/).*! +.('3#',*-1)*-0.! 04! 10,*!
3'/'.*7A!/0127'*'(!('/011-,,-0.-.8!230c'/*,E!(0',!*&'!2).'7!&);'!/0.4-('./'!*&)*!*&','!',*-1)*',!)3'!
.0*!)7,0!-.03(-.)*'7A!709n!!H4!,0E!0.!9&)*!<),-,n!

P',20.,'>!

%&-,!D).'7E!),!-.(-/)*'(!-.!*&'!(-,/+,,-0.!-.!*&'!P'203*E!)223'/-)*',!*&'!&-,*03-/)7!5?6?!('/011-,,-0.-.8!
'b2'3-'./'!),!-.(-/)*'(!-.!D3','.*)*-0.!,7-('!L?!%&'!D).'7E!),!-.(-/)*'(!-.!*&'!(-,/+,,-0.!-.!*&'!P'203*E!
)7,0!)223'/-)*',!*&'!/)3'!*&)*!1+,*!<'!'b'3/-,'(!-.!/012)3-.8!',*-1)*',?!%&'!0+*#04#,*)*'!/0,*!',*-1)*',!
403! 4)/-7-*-',!.0*'(! -.!D3','.*)*-0.!,7-('!JO!9'3'!)77!(';'702'(!<),'(!0.! -.(+,*3A!'b2'3-'./'!);)-7)<7'!
9&'.! *&'!',*-1)*',!9'3'!(0.'E!).(!9'3'!)//'2*'(!),! 3'),0.)<7'!<A! *&'!)223023-)*'! 3)*'! 3'8+7)*03,?!
@)7-403.-)! ('/011-,,-0.-.8! 'b2'3-'./'! -,! /01<-.'(! 9-*&! 0*&'3! 'b2'3-'./'! *0! 230;-('! *&'! <),-,! 403!
+2()*',!*0!('/011-,,-0.-.8!/0,*!',*-1)*',!<0*&!-.!).(!0+*,-('!*&'!,*)*'!04!@)7-403.-)?!%&'!0+*#04#,*)*'!
/0,*! ',*-1)*',! )3'! +,'(! 403! /012)3-,0.! 2+320,',E! 2)3*-/+7)37A! 40/+,-.8! 0.! ).A! )3'),! 9&'3'! *&'!
',*-1)*',!,&09!(-44'3'./',!<'*9''.!(-44'3'.*!,-*',!).(!(-44'3'.*!2&),',!04!('/011-,,-0.-.8?!

!

6@T!@011'.*!J>!

\),! *&'! 2).'7! /012)3'(! *&'! 3'/03('(! f+).*-*-',! 04! 1)*'3-)7,! *&)*! 3'f+-3'(! (-3'/*! <+3-)7! ).(!
3'230/',,-.8!4301!')/&!04!*&'!*&3''!/0127'*'(!('/011-,,-0.-.8!230c'/*,!,&09.!0.!2)8'!L!;'3,+,!*&'!
f+).*-*-',! 230c'/*'(! -.! *&'-3! /033',20.(-.8! 3'4'3'./'(! /0,*! ',*-1)*',n! ! C7,0E! &),! *&'! 2).'7! 1)('! )!
,-1-7)3! /012)3-,0.! <'*9''.! *&'! $LLV! 6UZG6! $! ('/011-,,-0.-.8! /0,*! ',*-1)*'! ).(! *&'! 3'/03('(!
1)*'3-)7!f+).*-*-',!*&)*!3'f+-3'(!(-3'/*!<+3-)7!-.!D&),'!Hn!

P',20.,'>!!

%&'! D).'7! (-(! .0*! 0<*)-.! 03! 3';-'9! *&'! 3'/03('(! f+).*-*-',! 04! 1)*'3-)7,E! <+*! (0',! <'7-';'! *&)*! *&'!
',*-1)*'(!f+).*-*-',!9'3'!,+<,*).*-)77A!<'709!*&'!3'203*'(!f+).*-*-',?!!%&'!3'203*'(!f+).*-*-',!9-77!<'!
,+11)3-i'(! -.! *&'!D).'7k,! 3'203*?!%&'!D).'7!(0',!<'7-';'! *&'3'! -,!)! /033'7)*-0.!<'*9''.! *&'! ,'7'/*'(!
('/011-,,-0.-.8!'.(#,*)*'E!/0,*!04!9),*'!(-,20,)7E!).(!*&'!f+).*-*-',!04!9),*'!230(+/'(?!!

!
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!

! !G#V!

6@T!@011'.*!O>!

H,! *&'3'!103'! *&)*! /0+7(! <'! (0.'! <A! ('/011-,,-0.-.8! /0,*! ',*-1)*-.8! 2304',,-0.)7,! *0! 3'47'/*! 3'/'.*!
-.(+,*3A!'b2'3-'./'!-.!*&'-3!/0,*!',*-1)*-.8!10('7,n!

P',20.,'>!

C,!103'! -.4031)*-0.! -,!8)-.'(!/0./'3.-.8!('/011-,,-0.-.8!).(!,-*'!3',*03)*-0.E! *&'!D).'7!).*-/-2)*',!
*&)*!,+/&!-.4031)*-0.!,&0+7(!).(!9-77!<'!3'47'/*'(!-.!',*-1)*',?!%0!*&'!'b*'.*!*&)*!')/&!09.'3!0<*)-.,!
<'**'3!/&)3)/*'3-i)*-0.,!04! -*,!,-*'E! *&'!D).'7!90+7(!)7,0!'b2'/*! *&-,! -.4031)*-0.!*0!<'!3'47'/*'(! -.! *&'!
,*+(A?!

!

6@T!@011'.*!N>!

\09!90+7(!*&'!2).'7!23020,'!*0!)((3',,!*&'!7)*'.*!*'.,-0.!*&)*!'b-,*,!<'*9''.!4)/-7-*A!09.'3#02'3)*03!
3'7-)./'!+20.!/0,*!',*-1)*03!'b2'3-'./'!).(!'b2'3*-,'!;'3,+,!4)/-7-*A!09.'3#02'3)*03!),,+12*-0.,!*&)*!
1)A!<'!-./0.,-,*'.*!9-*&!*&'!',*-1)*03o,!'b2'3-'./'!).(!'b2'3*-,'E!03!0*&'39-,'!.0*!<'!,+2203*)<7'!-.!
*&'! ',*-1)*03o,! 2304',,-0.)7! 02-.-0.n! ! \09! 4)3! ,&0+7(! ).! ',*-1)*03! 80! *0! 1):'! 3'/011'.()*-0.,!
3'8)3(-.8!('/011-,,-0.-.8!),,+12*-0.,!*0!)!4)/-7-*A!09.'3#02'3)*03!403!/0.,-('3)*-0.!-.!+2()*',!*0!*&'!
('/011-,,-0.-.8! /0,*! ',*-1)*',n! ! @0.;'3,'7AE! &09! 1+/&! ('4'3'./'! ,&0+7(! ).! ',*-1)*03! 8-;'! *0! ).!
09.'3#02'3)*03!403!),,+12*-0.,!*&'!',*-1)*03!,*30.87A!(-,)83'',!9-*&n!

P',20.,'>!

%&'!D).'7!(-(!.0*!';)7+)*'!),!2)3*!04!-*,!),,-8.'(!903:!*&','!),,'3*-0.,!03!f+',*-0.,?!\09';'3E!<),'(!0.!
<3-'4!(-,/+,,-0.E!*&'!D).'7!044'3,!*&','!8'.'3)7!0<,'3;)*-0.,>!

• H.!8'.'3)7E!*&'!09.'3!3'7-',!0.!*&'!',*-1)*03!*0!1):'!.+1'30+,!),,+12*-0.,!<),'(!0.!-.(+,*3A!
'b2'3-'./'!).(!,*).()3(!',*-1)*-.8!23)/*-/',!

• C,,+12*-0.,! ,+<c'/*! *0!(-,2+*'!)3'!<',*! 3',07;'(!<A!02'.!).(!/).(-(!(-,/+,,-0.!<'*9''.! *&'!
',*-1)*03!).(!*&'!09.'3!(+3-.8!*&'!/0+3,'!04!(';'702-.8!*&'!',*-1)*'?!!

• R&'3'! *&'! 09.'3! ).(! *&'! ',*-1)*03! 1)A! /0.*-.+'! *0! 23'4'3! (-44'3'.*! ),,+12*-0.,! 0.! )!
2)3*-/+7)3! -,,+'E! ).! );)-7)<7'! )2230)/&! -,! *0! (0/+1'.*! -.! *&'! ',*-1)*'! *&'! <),-,! 403! *&'!
),,+12*-0._,`!-.!f+',*-0.!).(!*&'!2)3*A!3',20.,-<7'!403!*&'!),,+12*-0._,`?!

!

6@T!@011'.*!W>!

C7*&0+8&!-*! -,!)/:.097'(8'(!*&)*!*&'! -127'1'.*)*-0.!27).,!403!('/011-,,-0.-.8!230c'/*,!9-77! 7-:'7A!<'!
(-44'3'.*!4301!*&'!27).,!+,'(!*0!(';'702!*&'!',*-1)*',E!-,!*&'3'!103'!*&)*!/).!<'!(0.'!-.!(';'702-.8!*&'!
',*-1)*',! *0! )**'12*! *0! 103'! /70,'7A! 3'47'/*! *&'! 1)..'3E! /0,*E! ).(! ,/&'(+7'E! -.! 9&-/&! )!
('/011-,,-0.-.8!230c'/*!9-77!7-:'7A!<'!-127'1'.*'(n!
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!

! !G#L!

P',20.,'>!

%&'!D).'7!<'7-';',!0.!)!23)/*-/)7!7';'7!*&'!).,9'3!-,!.0?!Q301!)!&-,*03-/)7!2'3,2'/*-;'E!*&'!;)3-)<-7-*A!-.!
)2230)/&',! +,'(! 403! ,-1-7)3! DRP! 3')/*03,! 3'/'.*7A! ('/011-,,-0.'(! ('10.,*3)*',! *&)*! ';'.!
('/011-,,-0.-.8!230c'/*,! *):-.8!27)/'! -.! *&'!,)1'!*-1'!43)1'!9'3'!/0127'*'(!+,-.8!)!9-('#3).8'!04!
-127'1'.*)*-0.! *'/&.-f+',?! %0! 4+3*&'3!1):'! *&'! 20-.*! 04! *&'! ,-*+)*-0.)7! .)*+3'! 04! ('/011-,,-0.-.8!
'b2'3-'./'!*0#()*'E!*&'!10,*!3'/'.*!7)38'!DRP!*0!<'8-.!('/011-,,-0.-.8!_a-0.!6*)*-0.`!-,!'b2'/*'(!*0!
+,'!)!230/',,!,+<,*).*-)77A!(-44'3'.*!*&).!*&'!23';-0+,!*'/&.-f+',?!

R&-7'! ).A! ('/011-,,-0.-.8! /0,*! ',*-1)*'! ),,+1',! /'3*)-.! 27)..-.8! ).(! 'b'/+*-0.! ,'f+'./',E!
4+.()1'.*)7!+.('3,*).(-.8!04!*&'!('/011-,,-0.-.8!/0,*!/&)77'.8'!.''(,!*0!,*)A!40/+,'(!0.!-('.*-4A-.8!
).(!',*-1)*-.8!1)c03!/0,*!(3-;'3,E!-?'?E!7)<03E!9),*'!(-,20,)7E!'.(#,*)*'!/3-*'3-)E!,2'.*!4+'7!1).)8'1'.*E!
"UT!2'34031)./'E!).(!,/&'(+7'?!
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!

! !G#$K!

V-&&?"@'O%""4/-('N'<8!)Y'%"+"0Z"4'J"4("14-BY'O"=%*-%B'EY'EF>>'

!

:R)S:'ETP')-ZB'I"-1"'011*"1'

%5PZ!@011'.*!$>!

_$`! \09! /).! *&'! ,*)*'!10,*! '44'/*-;'7A!903:!9-*&! *&'!5?6?! Z);A! *0! 0<*)-.! )! 8+)3).*''! 3'8)3(-.8! 7',,!
'b2'.,-;'!,-*'!3'7'),'!/3-*'3-)n!

P',20.,'>!

%&'!D).'7!(-(!.0*!';)7+)*'!),!2)3*!04!-*,!),,-8.'(!903:!*&','!),,'3*-0.,!03!f+',*-0.,?!\09';'3E!<),'(!0.!
<3-'4!(-,/+,,-0.E!D).'7!1'1<'3,!044'3!*&','!8'.'3)7!0<,'3;)*-0.,>!

• %&'!6*)*'!.''(,!*0!',*)<7-,&!*&'!<),-,!403!-*,!-.*'3',*,E!).(!*&'!3'),0.)<7'.',,!).(!1'3-*,!04!7',,!
'b2'.,-;'!,-*'!3'7'),'!/3-*'3-)!

• %&'!(-,/+,,-0.!9-77!.''(!*0!3'/08.-i'!+2!430.*!*&)*!).A!('/-,-0.!-.;07;',!/0,*,!*0!@)7-403.-)!3)*'!
2)A'3,! *0()A!;,?!20*'.*-)7! 3'+,'! 403!A'*! *0!<'! ,2'/-4-'(!2+320,',!<A! *&'!Z);A! -.! *&'! 4+*+3'!03!
0*&'3!Z);A!/0./'3.,?!

• -*!1)A!<'!04!;)7+'!*0!-('.*-4A!).A!23'/'('.*,!',*)<7-,&'(!<A!*&'!Z);AE!).(!*0!23','.*!*&'!3-,:,!
).(!<'.'4-*,!/0.,-,*'.*!9-*&!*&0,'!23'/'('.*,?!!

• %&'3'! )3'! ',*)<7-,&'(! 1'/&).-,1,! 403! 1):-.8! ('/-,-0.,! 7-:'! *&-,s! 'b)127',! -./7+('!
T.;-30.1'.*)7!C,,',,1'.*,=T.;-30.1'.*)7!H12)/*!6*)*'1'.*!230/',,',?!

• %&'!,*3)*'8A!403!)2230)/&-.8!*&'!Z);A!.''(,!*0!/0.,-('3!*&'!7'.8*&!04!*-1'!7-:'7A!*0!<'!-.;07;'(!
).(!*&)*!)77!2)3*-',!.''(!*0!<'!23'2)3'(!*0!3',20.(!*0!,-*+)*-0.,!*&)*!1)A!)3-,'E!+.27)..'(E!_7-:'!
.+/7')3!27).*!('/011-,,-0.-.8`!*&)*!9-77!)44'/*!*&'!0+*/01'?!

!

%5PZ!@011'.*!J>!

_J`!H,!*&'!+2()*'(!('/011-,,-0.-.8!',*-1)*'!403!6UZG6!J=O!7-:'7A!*0!,&09!*&'!-12)/*!04!*&'!Z);A!7'),'!
*0!<'!7)38'3!03!,1)77'3!*&).!*&'!7),*!CSa!,*+(An!

P',20.,'>!

%&'!D).'7!(0',!.0*!&);'!).!02-.-0.!)*! *&-,! *-1'!),! *0!9&'*&'3!)! 4+*+3'!',*-1)*'!1)A!,&09!*&'!Z);A!
F'),'!-12)/*!),!<'-.8!7)38'3!03!,1)77'3!*&).!*&'!',*-1)*'!230;-('!-.!*&'!P'203*?!%&'!JKKV!CSa!,*+(A!(-(!
.0*! ,2'/-4-/)77A! ,*+(A! *&'! /0,*! -12)/*! 04! *&'! Z);A! F'),'?! %&'! 7'),'! -12)/*! ',*-1)*'! 230;-('(! -.! *&-,!
P'203*!-,!<),'(!0.!).!'b*3)/*-0.!).(!).)7A,-,!04!,'7'/*'(!/0,*!',*-1)*'!()*)?!%&'!D).'7!-,!3'/011'.(-.8!
*&)*!*&'!Z);A!).(!6*)*'!F).(,!F'),'! -12)/*,!<'! 700:'(!)*! -.!*&'!.'b*!6UZG6!J[O!/0,*!',*-1)*'?! !%&'!
('*)-7'(! /0,*,! 9-77! ('2'.(! 0.! *&'! ('*)-7'(! ),,+12*-0.,! +,'(! 403! *&)*! ',*-1)*'E! ).(! 9-77! -./7+('! *&'!
'44'/*!04!).A!'b2'3-'./'!8)-.'(!<A!6@T!).(!0*&'3,!,-./'!*&'!7),*!',*-1)*'?!

!
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!

! !G#$$!

%5PZ!@011'.*!O>!

_O`!@).!6@T!230;-('!)! 3).8'!04! 3'7'),'! /3-*'3-)! ,/'.)3-0,! -.! -*,! .'b*!('/011-,,-0.-.8!',*-1)*'n! !H4! ,0E!
9&)*!)3'!3'),0.)<7'!,/'.)3-0,!*0!+,'n!

P',20.,'>!

%&'3'! )3'! 1).A! ,/'.)3-0,! *&)*! /).! <'! '.;-,-0.'(E! &09';'3E! *&'3'! -,! /0.,-('3)<7'! +./'3*)-.*A! ),! *0!
9&-/&!,/'.)3-0,!)3'!10,*!3'),0.)<7'!*0!/0.,-('3!).(!903*&!*&'!'b2'.(-*+3'!04!*-1'!).(!10.'A!403!*&'-3!
-.;',*-8)*-0.?!%&'!D).'7k,!3'/011'.()*-0.E!),!.0*'(!)<0;'!-.!3',20.,'!*0!%5PZ!@011'.*!JE!-,!*0!40/+,!
0.!*&'!Z);A!).(!6*)*'!F).(,!F'),',?!!C<,'.*!*&'!Z);A!).(!6*)*'!F).(,!F'),'!3'f+-3'1'.*,E!*&'3'!-,!,*-77!
+./'3*)-.*A!<'*9''.!).(!9-*&-.!ZP@!).(!TDC!3'f+-3'1'.*,?!!H.!)((-*-0.E!*&'!',*-1)*'!-./7+(',!/0,*,!403!
)/*-;-*-',! *&)*! 9-77! .0*! <'! 2'34031'(! 403! )2230b-1)*'7A! NK! A')3,! _20*'.*-)77A! 70.8'3! 9-*&! 7-/'.,'!
3'.'9)7`?! ! %0! *&'!'b*'.*! *&)*! *&'!@011-,,-0.!(',-3',!1+7*-27'! ,/'.)3-0,E! *&'!D).'7! ,+88',*,! *&-,!<'!)!
4+*+3'!(-,/+,,-0.!<'*9''.!*&'!@011-,,-0.!).(!6@T?!

!

:7;'-4C*1&/"(&1'&$'MK'+$1&'1&*4B'

%5PZ!@011'.*!N>!

_$`!%&'!23','.*)*-0.!0.7A!-('.*-4-'(!*&'!t(-,1).*7-.8!)(c+,*1'.*t!_2)8'!JK`?!!C3'!*&'!0*&'3!)(c+,*1'.*,!
_F)38'!/0120.'.*!3'10;)7E!/0.*-.8'./AE!H6Q6H=6ZQ`!3'),0.)<7'n!!6&0+7(!*&'A!<'!)7709'(!-.!*&'!4+*+3'n!

P',20.,'>!

%&'! D).'7! -,! 02'.! *0! 4+*+3'! )(c+,*1'.*,! 3'7)*'(! *0! 7)38'! /0120.'.*! 3'10;)7E! /0.*-.8'./AE! ).(!
H6Q6H=6ZQ?! C.A! )(c+,*1'.*,! ,&0+7(! <'! 3'),0.)<7A! ('4'.('(! ')/&! *-1'! *&'A! )3'! +,'(! ),! *&'!
/-3/+1,*)./',!).(!'b2'3-'./'!*&)*!c+,*-4A!,+/&!)(c+,*1'.*,!1)A!/&).8'!0;'3!*-1'?!

!

%5PZ!@011'.*!W>!

_J`!@).!*&'!2).'7!230;-('!103'!('*)-7!0.!*&'!&-,*03A!04!*&','!)(c+,*1'.*,n!

P',20.,'>!

%&'! D).'7! &),! 700:'(! <3-'47A! )*! *&'! 3'8+7)*03A! &-,*03A! 04! *&'! 6@T! )(c+,*1'.*,! *0! *&'! D)70! X'3('!
',*-1)*',E! ).(! -,! 230;-(-.8! )! ;'3A! ,&03*! ,+11)3A! -.! *&'!P'203*?! C!103'!('*)-7'(! ).(! /0123'&'.,-;'!
&-,*03A!-,!<'A0.(!*&'!,/02'!04!*&'!D).'7!).(!(','3;',!-*,!09.!,'2)3)*'!'4403*?!

!

%5PZ!@011'.*!M>!

_O`!C3'!*&'3'!).A!23'/'('.*,!403!*&'!+,'!04!,+/&!)(c+,*1'.*,!<A!0*&'3!+*-7-*-',!)/30,,!*&'!5?6?n!

P',20.,'>!

%&'! D).'7! <'7-';',! *&'3'! )3'E! -.! 7-1-*'(! -.,*)./',E! /-3/+1,*)./',! 9&'3'! (-44'3'.*! 09.'3,! &);'!
',*)<7-,&'(!*&'-3!09.!4+.(-.8!<),-,!403!)!.+/7')3!,*)*-0.E!03!(-44'3'.*!3)*'!/011-,,-0.,!&);'!)+*&03-i'(!
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!

! !G#$J!

(-44'3-.8!4+.(!/077'/*-0.,!<),'(!0.!*&'!,)1'!',*-1)*'?!%&'!D).'7!(-(!.0*! -.;',*-8)*'!*&'!('*)-7,!04!*&-,!
<'7-'4?!

!

7$(&-/0(-&0$('011*"1'

%5PZ!@011'.*!Y>!

_$`!\09!9-77!(-44'3'.*!7';'7,!04!/0.*)1-.)*-0.!-12)/*!*&'!/0,*!',*-1)*',n!

P',20.,'>!

H.! )! ,-127-,*-/! ,'.,'E! &-8&'3! 7';'7,! 04! /0.*)1-.)*-0.! 8'.'3)77A! -127A! 7)38'3! /0,*,! 9&'.! *&'! 'b*'.*! 04!
/0.*)1-.)*-0.! -./3'),',!03! *&'! 7';'7!04!/0.*)1-.)*-0.! -./3'),',!,+44-/-'.*7A! *0! -./3'),'!<+3-)7!/0,*,!03!
*&'!;07+1'!3'10;'(E!03!*0!/&).8'!*&'!3'10;)7!1'*&0(?! !%&'3'!/).!<'!'b/'2*-0.,!*0!*&-,!8'.'3)7!3+7'!
9&'3'!'44-/-'./A! -,!8)-.'(!<A!3'10;)7!04! *&'!9&07'! -*'1!03!)! 7)38'!2)3*!),!/012)3'(!*0!103'!,+38-/)7!
3'10;)7?!

!

%5PZ!@011'.*!V>!

_J`!\09!(0!*&'!7';'7,!04!'b2'/*'(!/0.*)1-.)*-0.!(-44'3!<'*9''.!6UZG6!J[OE!DXE!).(!"-)<70n!!\09!(0!
*&','!/012)3'!*0!)!t.031)7t!7';'7!04!/0.*)1-.)*-0.!'b2'/*'(!403!)!*A2-/)7!4)/-7-*An!

P',20.,'>!

%&'!D).'7!<'7-';',!*&'3'!)3'!.0!,-8.-4-/).*!(-44'3'./',! -.!*&'!'b2'/*'(!/0.*)1-.)*-0.!<'*9''.!6UZG6!
J[OE!DX!).(!"@DD?!%&'!D).'7!<'7-';',!*&'3'!)3'!.0!,-8.-4-/).*!(-44'3'./',!/012)3'(!*0!)!d.031)7e!7';'7!
04!/0.*)1-.)*-0.!403!)!*A2-/)7!4)/-7-*A?!%&-,!<'7-'4!-,!<),'(!0.!7-1-*'(!0<,'3;)*-0.,!(+3-.8!*&'!27).*!*0+3,!
).(!2).'7!1'1<'3,k!'b2'3-'./'E!.0*!0.!).A!f+).*-*)*-;'!).)7A,-,?!!

!

%5PZ!@011'.*!L>!

_O`! H,! *&'3'! '.0+8&! ()*)! 0.! )/*+)7! /0.*)1-.)*-0.! )*! ')/&! 4)/-7-*A! *0! 230;-('!1').-.84+7! 8+-()./'! 403!
4+*+3'!('/011-,,-0.-.8!,*+(-',n!

P',20.,'>!

H.!*&'!/0.*'b*!*&)*!*&'!,*+(-',!)3'!+,'(!403!70.8#*'31!4-.)./-)7!27)..-.8!).(!4+.(-.8E!*&'!D).'7!<'7-';',!
*&)*!*&'3'!-,!,+44-/-'.*!-.4031)*-0.!*0!1):'!3'),0.)<7'!),,+12*-0.,!403!4+*+3'!('/011-,,-0.-.8!,*+(-',?!
%&'! D).'7! -,! 3'/011'.(-.8! *&)*! ;07+1'*3-/! /0.*)1-.)*-0.! ).(! )/*-;)*-0.! -.4031)*-0.! 0<*)-.'(! 4301!
1)*'3-)7,!3'10;'(!403!1)-.*'.)./'!03!10(-4-/)*-0.,!<'!/0.,-('3'(!-.!4+*+3'!',*-1)*',?!

!

%5PZ!@011'.*!$K>!

_N`! @).! *&'! 2).'7! 3')/&! ).A! /0./7+,-0.,! )<0+*! *&'! 'b*'.*! *0! 9&-/&! /+33'.*! ).(! 4+*+3'! 3)(-0708-/)7!
/0.*)1-.)*-0.! -,!(+'!*0!)/*-0.,!*):'.!<A! 4)/-7-*A!09.'3,n! !H.!0*&'3!903(,E!,&0+7(!,01'!203*-0.!04! *&'!
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!

! !G#$O!

'b2'/*'(!/0.*)1-.)*-0.!<'!+.('3,*00(!*0!<'!);0-()<7'n!!H4!.0*E!9&)*!4+3*&'3!903:!90+7(!<'!3'f+-3'(!*0!
1):'!+,'4+7!/0./7+,-0.,n!

P',20.,'>!

%&'!D).'7k,!/+33'.*!),,+12*-0.E!),!-.(-/)*'(!-.!3',20.,'!*0!%5PZ!@011'.*!VE!-,!*&)*!"@DDE!6UZG6!J[O!
).(!DX!)3'!)*!)!d.031)7e!7';'7!04!/0.*)1-.)*-0.!403!)!*A2-/)7!4)/-7-*A!9&-/&!90+7(!.0*!<'!/0.,-('3'(!*0!
-./7+('! ).A! d);0-()<7'e! /0.*)1-.)*-0.?! C.A! 4+3*&'3! (-,/+,,-0.! 04! d.031)7e! 03! d);0-()<7'e! 7';'7,! 04!
/0.*)1-.)*-0.!,&0+7(!<'!)4*'3!)((-*-0.)7!-.4031)*-0.!-,!);)-7)<7'!),!,+88',*'(!-.!*&'!3',20.,'!*0!%5PZ!
@011'.*!L?!

!

%5PZ!@011'.*!$$>!

_W`!R&)*!02'3)*-0.)7!23)/*-/',!,&0+7(!*&'!+*-7-*-',!)(02*!*0!1-.-1-i'!4+*+3'!/0.*)1-.)*-0.n!

P',20.,'>!

D7'),'!,''!*&'!D).'7k,!3',20.,'!*0!@D5@!@011'.*!M?!

!

J-1&"'=*%0-,'+$1&'"1+-,-&0$(!

%5PZ!@011'.*!$J>!

_$`!\09!/).!*&'!@011-,,-0.!/0.,-('3!*&'!+./'3*)-.*-',! -.&'3'.*! -.!*&','!),,+12*-0.,!(+3-.8!*&'!.'b*!
Z"@%Dn!

P',20.,'>!

%&'! D).'7! <'7-';',! *&'! @011-,,-0.! /0+7(! /0.,-('3! *&'! ,'.,-*-;-*A! 04! 9),*'! <+3-)7! /0,*! ',/)7)*-0.! 0.!
4+.(-.8! 3'f+-3'1'.*,! <A! 3'f+',*-.8!1+7*-27'! ',/)7)*-0.! ).)7A,',?! %&','! ).)7A,',! /0+7(! /0.,-('3! <0*&!
(-44'3'.*!),,+1'(!;)7+',!403!9),*'!<+3-)7!',/)7)*-0.!),!9'77!),!*&'!)/*-0.,!*&)*!1)A!<'!*):'.!<A!)!+*-7-*A!
*0!1-*-8)*'!*&'! -./3'),'! -.!9),*'!<+3-)7!/0,*,!)<0;'!8'.'3)7! -.47)*-0.?! !U.'!9)A!*0!/0.,-('3!1-*-8)*-.8!
)/*-0.,! _9-*&0+*! 2'34031-.8! (-44'3'.*! ('/011-,,-0.-.8! /0,*! ',*-1)*',`! -,! *0! +,'! )! 9),*'! <+3-)7!
',/)7)*-0.! 3)*'! *&)*! 7-',! <'*9''.! *&'! ),,+1'(! 9),*'! <+3-)7! ',/)7)*-0.! 3)*'! ).(! *&'! 3)*'! 04! 8'.'3)7!
-.47)*-0.?! ! Q03! 'b)127'E! )! +*-7-*A! /0+7(! 2'34031! (-44'3'.*! 4+.(-.8! ).)7A,',! 700:-.8! )*! *&'! )2230;'(!
',/)7)*-0.!3)*',!),!9'77!),!3'(+/'(!',/)7)*-0.!3)*',!*&)*!90+7(!-.&'3'.*7A!),,+1'!,01'!1-*-8)*-0.!&)(!
0//+33'(?!

%&'3'!-,!2304',,-0.)7!(-,)83''1'.*!)<0+*!9&'*&'3!9),*'!<+3-)7!/0,*,!/).!/0.*-.+'!*0!',/)7)*'!)*!3)*',!
)<0;'!8'.'3)7! -.47)*-0.!403!'b*'.('(!2'3-0(,!04! *-1'?! !R&-7'!*&'!+*-7-*-',!&);'!*):'.!)/*-0.,!*0!3'(+/'!
9),*'! <+3-)7! ;07+1',E! *&'! 9),*'! (-,20,)7! ,-*',! &);'! )7,0! *):'.! /0+.*'3! )/*-0.,! *0! 3'(+/'! *&'!
'44'/*-;'.',,!04!*&'!+*-7-*A!)/*-0.,?Y!!H.!)((-*-0.E!*&'3'!-,!,*-77!.0!7-/'.,'(!,-*'!403!(-,20,)7!04!,01'!04!*&'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Y! Q03! 'b)127'E! -.! *&'!1-(! $LLK,E! *&'! +*-7-*-',! <'/)1'! ;'3A! '44'/*-;'! -.! 2)/:)8-.8!9),*'! *0!1-.-1-i'! *&'!9),*'!
;07+1'!_9-*&!)!,1)77'3!3'(+/*-0.!-.!9),*'!9'-8&*`?!!H.!3',20.,'E!0.'!04!*&'!9),*'!(-,20,)7!,-*',!3';-,'(!-*,!<+3-)7!
3)*',!*0!/&)38'!<A!9'-8&*!-.,*')(!04!<A!;07+1'?!!
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!

! !G#$N!

3)(-0)/*-;'! 9),*',! *&)*! 9-77! <'! 8'.'3)*'(! (+3-.8! ('/011-,,-0.-.8E! ,0! ).A! 230c'/*-0.! 04! *&'! (-,20,)7!
/0,*,!403!*&-,!9),*'!9-77!3'1)-.!,2'/+7)*-;'?!

!

I0+"(1"'"5&"(10$('

%5PZ!@011'.*!$O>!

_$`!R&)*!-12)/*!9-77!7-/'.,'!'b*'.,-0.!&);'!0.!*&'!'b2'/*'(!('/011-,,-0.-.8!/0,*,!403!)77!*&3''!,-*',n!

P',20.,'>!

%&-,! -,,+'! -,! (-,/+,,'(! -.! *&'! D).'7k,! 3',20.,'! *0! @D5@! @011'.*! O?! ! C,! (-,/+,,'(! -.! *&)*! 3',20.,'E!
7-/'.,'! 3'.'9)7! /).! 3',+7*! -.! &-8&'3! 03! 709'3! /0,*,! ('2'.(-.8! 0.! 1+7*-27'! 4)/*03,E! .0*)<7A! "UT!
2'34031)./'?!!H.!)((-*-0.E!4+.(-.8!3'f+-3'1'.*,!/).!<'!&-8&'3!03!709'3!403!)!7-/'.,'!3'.'9)7!,/'.)3-0!),!
/012)3'(! *0! )! .0.#7-/'.,'! 3'.'9)7! ,/'.)3-0! ('2'.(-.8!0.! ',/)7)*-0.E! *3+,*! 4+.(! 3)*',! 04! 3'*+3.E! ).(!
('/011-,,-0.-.8!)2230)/&?'
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!

! !G#$W!

34/0(01&%-&$%N':7;Y'%"+"0Z"4'O"=%*-%B'GY'EF>>!

6@T!@011'.*!M>!

%&'!/+33'.*!'),'1'.*!83).*'(!<A!*&'!@C!6*)*'!F).(,!@011-,,-0.!3'f+-3',!*&'!'b/);)*-0.!).(!(-,20,)7!
04!*&'!6UZG6!J![!O!044,&03'!/-3/+7)*-.8!9)*'3!/0.(+-*,?!!G-;'.!*&)*!*&'!',*-1)*'(!/0,*!-,!)2230b-1)*'7A!
m$KK!I!_-.!)((-*-0.!*0!*&'!/0,*!*0!4+74-77!*&'!/+33'.*!,-*'!3',*03)*-0.!3'f+-3'1'.*,!04!*&'!,-*'!7'),'!4301!
*&'!Z);A!"'2)3*1'.*`E!6@T!3'f+',*,!*&)*!*&'!D).'7!'b27-/-*7A!)((3',,!*&'!-12)/*!04!*&-,!'),'1'.*!-.!-*,!
3'203*?!

P',20.,'>!

%&'!D).'7!&),!-./7+('(!*&'!mWK!1-77-0.!4301!*&'!/0,*!',*-1)*'!-.!*&'!P'203*?!

!

6@T!@011'.*!Y>!

6@T!/+33'.*7A!230c'/*,!*&)*!*&'!0.7A!-./3'1'.*)7!('/011-,,-0.-.8!,/02'!-./3'),'!*&)*!90+7(!)3-,'!4301!
6UZG6!J![!O!7-/'.,'!3'.'9)7!90+7(!<'!*&'!-./3'1'.*)7!-./3'),'!-.!*&'!,-i'!04!*&'!H6Q6H!*&)*!90+7(!3',+7*!
(+3-.8!*&'!*9'.*A#A')3!2'3-0(!04!'b*'.('(!02'3)*-0.,?!

P',20.,'>!

%&'!D).'7!-,!/0.,-('3-.8!*&-,!-.4031)*-0.!-.!*&'!P'203*?!

!
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!

! !\#$!

3##"(405'\'

7$//"(&1'&$'O"=%*-%B'>]Y'.%-6&'!"#$%&'0('$%4"%'%"+"0Z"4'

!

!

;%0+'S%""("'N'7M87Y'%"+"0Z"4'V$(4-B'-(4'<*"14-BY'O"=%*-%B'>X'-(4'>^Y'EF>>'

@D5@!@011'.*!Y>!

D)8'!--E!4-3,*!2)3)!???!!!9&'3'!A0+!1'.*-0.!*&'!4-;'!0*&'3!.0.#@)7-403.-)!,-*',?!!R0+7(!<'!&'724+7!*0!,*)*'!
9&'3'! *&','! 27).*,! )3'! 70/)*'(E! 403! 'b)127'! H.(-).! D0-.*! _Z'9! g03:`E! D)70! X'3('! _C3-i0.)`E! 6*?! F+/-'!
_Q703-()`E! 60+*&! %'b),! D30c'/*! _%'b),`E! X08*7'! _G'038-)`?! ! H! *&-.:! '7,'9&'3'! -.! *&'! 3'203*! A0+! 3'4'3! *0!
%30c).E! g).:''! P09'E! ).(! ,01'! 0*&'3! g).:''! 27).*,E! '*?E! )7?! g0+! 1-8&*! )7,0! 9).*! *0! 230;-('! *&'!
70/)*-0.E!-4!.0*!0<;-0+,?!

P',20.,'>!

%&'!70/)*-0.,!<A!,*)*'!&);'!<''.!)(('(?!F0/)*-0.!<A!,*)*'!-,!)7,0!230;-('(!-.!%)<7'!W?$?!

!

@D5@!@011'.*!V>!

D)8'! NE! 4-3,*! 2)3)?E! (-,/+,,-.8! *&'! 5?6?! 3')/*03,! +.('380-.8! ('/011-,,-0.-.8?! ! @).! A0+! -./7+('! *&'-3!
.)1',!-.!*&'!2)3)83)2&n!!Q-;'!04!*&'!3')/*03,!???!@0..'/*-/+*!g).:''E!I)-.'!g).:''E!P)./&!6'/0!

_6)/3)1'.*0!@C`E!%30c).E!g).:''!P09'!_I),,)/&+,'**,`!???! ! !%&'!,-b*&!3')/*03!_6UZG6!5.-*!$`!! !9),!/0#
70/)*'(! 0.! )! ,*)*-0.! 9-*&! *90! )((-*-0.)7! 02'3)*-.8! 3')/*03,?????! ! H.! )((-*-0.E! *&'3'! -,! )7,0! 0.'! SRP!
_\+1<07(*!S)A!D09'3!D7).*!5.-*!O`!70/)*'(!-.!.03*&'3.!@)7-403.-)!????!

P',20.,'>!

%&'!.)1',!).(! 70/)*-0.,!04! *&'! 3')/*03,!&);'!<''.!)(('(?!Z)1',!).(! 70/)*-0.,! )3'!)7,0!230;-('(! -.!
%)<7',!O?$!).(!O?J?!

!

@D5@!@011'.*!L>!

"'7'*'!400*.0*'!J!0.!2)8'!NE!9&-/&!-,!3'2')*'(!0.!2)8'!W?!!C((!S)3.9'77o,!70/)*-0.E!!-?'?E!S)3.9'77!_60+*&!
@)307-.)`?!

P',20.,'>!

%&'!(+27-/)*'(!400*.0*'!&),!<''.!('7'*'(!).(!*&'!70/)*-0.!04!S)3.9'77!&),!<''.!)(('(!*0!*&'!3'1)-.-.8!
400*.0*'?!

!
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!

! !\#J!

@D5@!@011'.*!$K>!

D)8'! ME! *&-3(! <+77'*! #! -('.*-4A! *&'! *90! 09.'3,! ???! %90! 04! *&'! 09.'3,! _@0..'/*-/+*! g).:''! ).(!I)-.'!
g).:''`!)**'12*'(!)!.')3!*+3.#:'A!/0.*3)/*-.8!)2230)/&!????!

P',20.,'>!

%&'!.)1',!04!*&'!*90!209'3!27).*,!).(!3'4'3'./'!*0!*&'-3!09.'3,!&);'!<''.!)(('(?!

!

@D5@!@011'.*!$$>!

D)8'!$$E!4-3,*!,'.*'./'!????!,+88',*'(!3';-,-0.!???!Z+/7')3!209'3!27).*,!)3'!*A2-/)77A!7-/'.,'(!403!)!NK#A')3!
4+77!209'3!02'3)*-.8!2'3-0(E!9&-/&!/).!<'!'b*'.('(!403!).!)((-*-0.)7!JK!A')3,E!*0!4031!).!'44'/*-;'!*0*)7!
04!MK!A')3,!04!4+77!209'3!02'3)*-0.?!

P',20.,'>!

%&'!903(-.8!&),!<''.!/7)3-4-'(?!

!

@D5@!@011'.*!$J>!

D)8'!$$E! Q00*.0*'!N! ???! )((! ???601'! ,*)*',E! ,+/&!),!X'310.*E!&);'!23';'.*'(!209'3!27).*,! 70/)*'(! -.!
*&'-3!,*)*',!4301!2+3,+-.8!7-/'.,'!'b*'.,-0.!9-*&0+*!6*)*'!)2230;)7E!9&-/&!9),!.0*!83).*'(?!

!???!)((!*0!400*.0*'!V!*&)*!*&'!@-*A!04!P-;'3,-('!09.,!)<0+*!Jr!04!6UZG6!5.-*,!J!).(!O?!

P',20.,'>!

H.4031)*-0.!)<0+*!7-/'.,'!3'.'9)7E!-./7+(-.8!X'310.*!g).:''E!).(!*&'!09.'3,&-2!-.*'3',*!04!*&'!@-*A!04!
P-;'3,-('!-.!6UZG6!J[O!&),!<''.!)(('(?!

!

@D5@!@011'.*!$O>!

D)8'!JK!???! !1-((7'!04!2)8'!???!%&'3'!)3'!40+3!<+77'*,?! !%&'.!A0+!,*)*'!*&)*!)!40+3*&!)3')E!,/&'(+7'E!9),!
-('.*-4-'(!???!"-(!A0+!1').!4-4*&n!

C*! *&'!<0**01!04! *&'!2)8'!A0+!(-,/+,,! H.(-).!D0-.*!J!).(!1'.*-0.! HDO?! Ho1!.0*!20,-*-;'E!<+*! H!;)8+'7A!
3'/)77!*&)*!HDJ!).(!HDO!&);'!(-44'3'.*!09.'3,?!!H4!,0E!).(!*&-,!/0.*3-<+*',!*0!A0+3!.0*!<'-.8!)<7'!*0!0<*)-.!
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