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I. US nuclear forces

HANS M. KRISTENSEN

As of January 2013, the United States maintained an estimated arsenal of
approximately 2150 deployed nuclear warheads, consisting of roughly
1950 strategic and 200 non-strategic warheads (see table 6.2). In addition
to this operational arsenal, about 2500 warheads are held in reserve, for
a total stockpile of approximately 4650 warheads. Another 3000 retired
warheads are awaiting dismantlement for a total inventory of roughly
7700 warheads.

The operational force level is comparable to the estimate presented in
SIPRI Yearbook 2012.* The reduction in the total stockpile reflects the
retirement of the nuclear-tipped Tomahawk sea-launched cruise missile
(SLCM).

As of 1 September 2012, the USA was counted under the 2010 Russian-
US Treaty on Measures for the Further Reduction and Limitation of
Strategic Offensive Arms (New START) as having 1722 strategic warheads
attributed to 806 deployed missiles and bombers, a modest reduction of
15 warheads and 6 launchers compared with the count six months earlier,
in March 2012.2 The total reduction since the treaty entered into force in
February 2011 was 78 strategic warheads and 76 launchers.?

The reductions have involved, first and foremost, the elimination of so-
called ‘phantom’ launchers (i.e. bombers that are no longer assigned a
nuclear delivery mission but are still counted under New START as nuclear
launchers), as well as fluctuations in the number of launchers in overhaul
at any given time. The elimination of actual nuclear launchers will not
occur until 2015, when the US Navy will begin reducing the number of mis-
sile tubes on each nuclear-powered ballistic missile submarine (SSBN)
from 24 to 20. The US Air Force (USAF) will probably reduce the inter-
continental ballistic missile (ICBM) force from 450 to 400 missiles later in
the decade.

Nuclear modernizations

Over the next decade, the US Government intends to spend as much as
$214 billion to modernize nuclear delivery vehicles, warheads and

1Kile, S. N., Schell, P. and Kristensen, H. M., ‘US nuclear forces’, SIPRI Yearbook 2012.

2 For a summary and other details of New START see annex A in this volume.

3 For analysis of the 2012 New START aggregate numbers see Kristensen, H. M., ‘New detailed
data for US nuclear forces counted under New START Treaty’, Strategic Security Blog, Federation of
American Scientists, 30 Nov. 2012, <http://blogs.fas.org/security/2012/11/newstart2012-2/>.
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Table 6.2. US nuclear forces, January 2013

No. Year first Range Warheads No. of
Type Designation deployed® deployed (km)® xyield warheads
Strategic forces ~1950
Bombers 111/60 300
B-52H Stratofortress 91/44 1961 16 000 ALCM 5-150 kt 200°¢
B-2A Spirit 20/16 1994 11000 B61-7, -11, B83-1 1004
bombs

ICBMs 449/500 500
LGM-30G Minuteman IIT

Mk-12A 200 1979 13000 1-3x335kt 250

Mk-21 SERV 250 2006 13000 1x300kt 250
SSBNs/SLBMs ¢ 239/288 1152
UGM-133A Trident IT (D5)

Mk-4 .. 1992 >7400 4x100 kt 368

Mk-4A .. 2008 >7 400 4x100kt 400

Mk-5 .. 1990 >7400 4x475kt 384
Non-strategic forces 200
B61-3, -4 bombs .. 1979 .. 0.3-170 kt 2008
Total deployed warheads ~2150
Reserve warheads ~2 500
Total military stockpile ~4 650
Retired awaiting dismantlement ~3000
Total inventory ~7700"

. = not available or not applicable; ALCM = air-launched cruise missile; ICBM = inter-
continental ballistic missile; kt = kiloton; SERV = security-enhanced re-entry vehicle; SLBM =
submarine-launched ballistic missile; SLCM = sea-launched cruise missile; SSBN = nuclear-
powered ballistic missile submarine.

@ The first figure in the ‘No. deployed’ column is the number counted as ‘deployed’ under
New START. The second figure is the number assigned for nuclear missions.

b Aircraft range is for illustrative purposes only; actual mission range will vary according to
flight profile and weapon loading.

¢ The B-52H can also carry B61-7 and B83-1 gravity bombs but is currently only planned for
the delivery of ALCMs. The total ALCM inventory has been reduced to 528, of which an esti-
mated 200 are deployed. New START only attributes one weapon to each aircraft and does not
count weapons stored at bomber bases.

4 Only the B-2A bomber is assigned to deliver nuclear gravity bombs for strategic missions.

€ 0f 14 SSBNG, 2 or more are normally undergoing overhaul at any given time. Their missiles
and warheads are not included in the deployed total.

f Although D5 missiles were counted under New START as carrying 8 warheads each, the
US Navy is estimated to have downloaded each missile to an average of 4-5 warheads.

& Since 2001 the number of B61 bombs deployed in Europe has been unilaterally reduced by
almost two-thirds, from 480 to nearly 200. An additional 300 non-strategic bombs are in
reserve. The nuclear Tomahawk land-attack missile (TLAM/N) has been retired.

hIn addition to these 7700 intact warheads, c. 15000 plutonium pits are stored at the
Pantex Plant, Texas, and c. 5000 uranium secondaries are stored at the Y-12 facility at Oak
Ridge, Tennessee.
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Sources: US Department of Defense, various budget reports and press releases; US Department
of Energy, various budget reports and plans; US Department of Defense, various documents
obtained under the Freedom of Information Act; US Air Force, US Navy and US Department of
Energy, personal communications; ‘Nuclear notebook’, Bulletin of the Atomic Scientists, vari-
ous issues; and authors’ estimates.

warhead-production facilities. This includes designing a new class of bal-
listic missile submarines, a new long-range bomber with nuclear capability
and a new air-launched cruise missile; studying options for the next-gener-
ation land-based ICBM; deploying a new nuclear-capable combat aircraft;
producing or modernizing three types of nuclear warhead; and building
new nuclear weapon-production facilities.

All existing US warhead types are scheduled to undergo extensive life-
extension and modernization programmes over the next several decades.
Full-scale production of approximately 1200 W76-1 warheads for the Tri-
dent II (designated D5) submarine-launched ballistic missile (SLBM) is
well under way, scheduled for completion in 2018. Production of the B61-12
precision-guided nuclear bomb—a consolidation of the B61-3, -4, -7 and -10
bombs—is scheduled to follow in 2019-21. The programme is estimated to
cost in excess of $10 billion. Design work has begun on a new ‘common or
adaptable warhead’, using components from excess W87 warheads, for
possible deployment on both ICBMs and SLBMs. Many of these pro-
grammes were described in the financial year (FY) 2012 Stockpile Steward-
ship and Management Plan.*

The 2010 Nuclear Posture Review (NPR) pledged that the USA ‘will not
develop new nuclear warheads’ but consider the ‘full range’ of life-exten-
sion programme options, including ‘refurbishment of existing warheads,
reuse of nuclear components from different warheads, and replacement of
nuclear components’® This is intended to obviate the need to resume
nuclear explosive testing, which the USA halted in 1992. The NPR also
decided that any life-extension programme ‘will use only nuclear com-
ponents based on previously tested designs, and will not support new mili-
tary missions or provide for new military capabilities’.¢ However, this will
depend on how such capabilities are defined, since the installation of a new

4yus Department of Energy (DOE), National Nuclear Security Administration (NNSA), FY 2012
Stockpile Stewardship and Management Plan, Report to Congress (DOE: Washington, DC, 15 Apr.
2011). See also Roth, N., Kristensen, H. M. and Young, S., ‘Nuclear plan conflicts with new budget
realities’, ‘Ambitious warhead life extension programs’, ‘Hydrodynamic tests: not to scale’, and
‘Produce to reduce: the hedge gamble’, Strategic Security Blog, Federation of American Scientists,
12-19 Sep. 2011, <http://blogs.fas.org/security/2011/09/stockpileplan2011/>.

5us Department of Defense (DOD), Nuclear Posture Review Report (DOD: Washington, DC, Apr.
2010), p. xiv.

5Us Department of Defense (note 5), p. xiv.
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arming, fusing and firing (AF&F) unit or a guided tail kit, for example, can
significantly enhance a warhead’s ability to destroy certain types of target.”

Nuclear strategy and planning

The completion of the long-awaited review of nuclear weapon targeting by
the US administration (sometimes referred to as the post-NPR review or
NPR implementation study) was delayed by the November 2012 presi-
dential election. The review is intended to identify options for further
reductions in the US nuclear stockpile, including potential changes in
targeting requirements and alert postures.

A presidential decision directive (PDD) will be issued to form the basis of
a Nuclear Weapons Employment Policy (NUWEP) prepared by the Sec-
retary of Defense and a nuclear supplement to the Joint Strategic Capabil-
ities Plan (JSCP-N) prepared by the chairman of the Joint Chiefs of Staff.
These documents will then guide the revision by the US Strategic Com-
mand (STRATCOM) of the strategic nuclear war plan, now known as Stra-
tegic Deterrence and Global Strike (or OPLAN 8010). The changes could
take several years to implement.

The post-NPR review has reportedly determined that the USA can meet
its national security and allied commitments with 1000-1100 deployed
strategic warheads, about 500 fewer than permitted by New START.?

Bombers

The US Air Force currently operates a fleet of 20 B-2 and 91 B-52H
bombers at three Air Force bases (AFBs). Of these aircraft, 18 B-2s and
76 B-52Hs are nuclear-capable, but only 60 bombers (16 B-2s and
44 B-52Hs) are thought to have nuclear missions at any given time.” Under
New START, individual bombers are counted as carrying only one weapon,
even though each dedicated B-2 can carry up to 16 nuclear bombs (B61-7,
B61-11 and B83-1) and each dedicated B-52 can carry up to 20 air-launched
cruise missiles (ALCMs).

The USAF is designing a new bomber intended to begin replacing
existing bombers from the mid-2020s. Procurement of 80-100 aircraft is
envisioned, some of which are planned to be nuclear-capable, at a cost of

7 Kristensen, H. M., ‘Small fuze—big effect’, Strategic Security Blog, Federation of American Sci-
entists, 14 Mar. 2007, <http://blogs.fas.org/security/2007/03/small_fuze_-_big_effect/>.

8 Smith, R. J.,, ‘Obama administration embraces major new nuclear weapons cut’, Center for
Public Integrity, 8 Feb. 2013, <http://www.publicintegrity.org/2013/02/08/12156/obama-adminis
tration-embraces-major-new-nuclear-weapons-cut>.

® New START counted 141 nuclear bombers as of 1 Sep. 2012, an anomaly caused by counting
so-called phantom bombers that no longer have a nuclear task but still carry some equipment that
makes them accountable under the treaty.
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perhaps $55 billion. The new bomber might be equipped to deliver the
B83-1 gravity bomb (if it is retained in the stockpile) or the planned B61-12
precision-guided bomb. The USAF is also planning a nuclear ALCM,
currently known as the Long-Range Stand-Off (LRSO) missile. The current
ALCM is scheduled to remain operational until the 2020s.

Land-based ballistic missiles

The US Air Force operates a force of 450 silo-based Minuteman IIT ICBMs
split evenly across three wings: the 90th Missile Wing at Francis E. Warren
AFB, Wyoming; the 91st Missile Wing at Minot AFB, North Dakota; and the
341st Missile Wing at Malmstrom AFB, Montana. New START data shows
that 449 Minuteman IIT missiles were operational on 1 September 2012,
and another 263 ICBMs (including 58 MX Peacekeeper ICBMs retired in
2003-2005) were in storage.!® To comply with New START’s limit on
deployed nuclear delivery vehicles, the USA is expected to reduce the
ICBM force to no more than 400 missiles.

Each Minuteman IIT carries either the 335-kiloton W78 warhead or the
300-kt W87 warhead. Nearly all missiles carry a singled warhead; down-
loading of the remaining missiles with a multiple independently targetable
re-entry vehicle (MIRV) began in 2012, but no announcement has yet been
made that the download has been completed. The Minuteman force will
retain a MIRV capability as an option, with hundreds of warheads kept in
storage.

The USAF is carrying out a multibillion dollar, decade-long Minuteman
modernization programme. Although the USA is officially not deploying a
new ICBM, the upgraded Minuteman IIIs ‘are basically new missiles
except for the shell’.!! The programme is scheduled to be completed in 2015
and will extend the service life of the Minuteman IIT until 2030.

The USAF budget request for 2013 includes $9.4 million to study a
replacement for the Minuteman IIT missiles, and on 17 May 2012 the Air
Force Requirements Oversight Council signed off on an ‘initial capabilities
document’ for a next-generation ICBM.!? One potential option is a mobile
ICBM that would increase survivability and reduce the requirement to
keep missiles on high alert.

In 2012 the US Air Force conducted two successful Minuteman flight
tests from Vandenberg AFB, California, the same number as in 2011. The
first test occurred on 25 February and the second on 12 November and

10 Kristensen (note 3).

1 pampe, C., ‘Life extension programs send missiles into the future’, Air Force Global Strike Com-
mand, 24 Oct. 2012, <http://www.afgsc.af.mil/news/story.asp?id=123323606>.

12 Grossman, E. M., “U.S. Air Force approves concept for future ICBM, eyes Navy collaboration’,
Global Security Newswire, 1 June 2012, <http://www.nti.org/gsn/article/us-air-force-approves-con
cept-future-icbm-eyes-navy-collaboration/>.
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involved missiles taken from silos at Warren AFB and Malmstrom AFB,
respectively. In addition to the flight tests, two simulated launches—known
as Simulated Electronic Launch-Minuteman (SELM)—were carried out in
2012 and were intended to test personnel and equipment ‘from the initial
“on alert” transmission all the way to simulated first stage ignition’.*®

Ballistic missile submarines

All of the US Navy’s 14 Ohio class SSBNs carry Trident IT SLBMs. Eight of
the SSBNs are based in the Pacific and six in the Atlantic. Normally, 12 are
considered operational with the 13th and 14th boat in overhaul at any given
time, but New START data shows that fewer than 12 SSBNs are fully
equipped with missiles. As of 1 September 2012, for example, only 239 mis-
siles were counted as deployed, 49 fewer than the capacity of 12 boats, so
three SSBNs were not deployed at the time of the count. Starting in 2015,
the number of missile tubes on each Ohio class SSBN will be reduced from
24 to 20. The reduction is intended to reduce the number of deployed
SLBMs to no more than 240 SLBMs at any given time to meet the limit on
deployed strategic delivery vehicles set by New START for 2018.

US SSBN operations are being modified, with each SSBN now conducting
an average of 2.5 patrols per year, compared with 3.5 patrols a decade ago.
More than 60 per cent of the patrols take place in the Pacific Ocean. At any
given time, approximately 8 of the 12 operational SSBNs are at sea, with
about half of these on ‘hard alert’ (i.e. in patrol areas within range of desig-
nated targets in accordance with the strategic war plan). The remaining
boats are in port, probably in dry dock with their missiles removed.

The US Navy has ambitious modernization plans to replace the Ohio
class SSBNs with a new design. The Navy has chosen a submarine that is
2000 tonnes larger than the Ohio class submarine but equipped with
16 missile tubes instead of 24.}* Twelve replacement SSBNs (tentatively
known as SSBNX) are planned, a reduction of two boats compared with the
current fleet of 14, at an estimated cost of $90.4 billion. Procurement of the
first boat is scheduled for 2021, with deployment starting in 2031.5

At least during the first decade of its service life, the SSBNX will be
armed with a life-extended version of the current Trident IT SLBM, desig-

13 Tyson, M., ‘Another year, another SELM test complete for the Mighty Nine’, Air Force Print
News Today, 12 Oct. 2012, <http://www.afgsc.af.mil/news/story_print.asp?id=123322003>; and
Balken, S., ‘91st MW successfully completes simulated launch’, Air Force Print News Today, 9 May
2012, <http://www.minot.af.mil/news/story_print.asp?id=123299257>.

14 For an unclassified overview of the SSBNX programme see Brougham, W. J., ‘Ohio replacement
program’, Presentation to the 2012 Navy Submarine League, 18 Oct. 2012, <http://news.usni.org/
news-analysis/documents/ohio-replacement-program>.

15 See O’Rourke, R., Navy Ohio Replacement (SSBN[X]) Ballistic Missile Submarine Program: Back-
ground and Issues for Congress, Congressional Research Service (CRS) Report for Congress R41129
(US Congress, CRS: Washington, DC, 10 Dec. 2012).
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nated the D5LE. The D5LE, which has a new guidance system designed to
‘provide flexibility to support new missions’ and make the missile ‘more
accurate’, will also be back-fitted onto existing Ohio class SSBNs, starting in
2017.16

The US Navy conducted one Trident IT (D5) SLBM flight test in 2012. On
22 February the USS Tennessee launched a missile equipped with the new
D5 life-extension guidance system. The launch took place off of the coast of
Florida and marked 136 consecutive successful flight tests of the D5
missile.l”

Non-strategic nuclear weapons

As of January 2013, the USA retained an inventory of approximately 500
non-strategic (tactical) nuclear weapons, all B61 gravity bombs. All remain-
ing nuclear Tomahawk land-attack cruise missiles (TLAM/Ns) and their
W80-0 warheads have now been retired.!® This completes a decades-long
unilateral elimination of all US non-strategic naval nuclear weapons.
Nearly 200 of the US B-61 bombs are deployed at six airbases in five
European member states of the North Atlantic Treaty Organization
(NATO): Belgium, Germany, Italy, the Netherlands and Turkey. Approxi-
mately half of the bombs are earmarked for delivery by US F-15E and F-16
combat aircraft. The Belgian, Dutch, and Turkish air forces (with F-16
combat aircraft) and German and Italian air forces (with PA-200 Tornado
aircraft) are assigned nuclear strike missions with the US nuclear weapons.
The NATO Summit meeting in Chicago in May 2012 approved the
conclusion of the Deterrence and Defence Posture Review (DDPR) that the
existing ‘nuclear force posture currently meets the criteria for an effective
deterrence and defence posture’.l* However, NATO plans to modernize its
nuclear posture in Europe. This will involve the deployment of the new
B61-12 nuclear bomb and the stealthy F-35A (Joint Strike Fighter) combat
aircraft. The B61-12 will also be deliverable by F-15E, F-16 and PA-200 Tor-
nado fighter-bombers as well as the US Air Force’s B-2 long-range bomber.

16 Draper Laboratory, ‘Keeping Trident ever ready’, Explorations, Spring 2006, p. 8; and Naval
Surface Warfare Center Crane Division, ‘Underwater wonder, submarines: a powerful deterrent’,
Warfighter Solutions, fall 2008, p. 14.

17 Benedict, T. (Rear Admiral), US Navy, Strategic Systems Program, ‘FY2013 Strategic Systems’,
Statement before the US Senate, Armed Services Committee, Subcommittee on Strategic Forces,
28 Mar. 2012, <http://www.armed-services.senate.gov/hearings/event.cfm?eventid=be752ef61c2a40
52a676d149¢98615b9>, p. 5.

18 Kristensen, H. M., ‘US Navy instruction confirms retirement of nuclear Tomahawk cruise
missile’, Strategic Security Blog, Federation of American Scientists, 18 Mar. 2012, <http://blogs.fas.
org/security/2013/03/tomahawk/>.

19 North Atlantic Treaty Organization, ‘Deterrence and defence posture review’, 20 May 2012,
<http://www.nato.int/cps/en/natolive/official_texts_87597.htm>, para. 8. On the DDPR see also
chapter 7, section III, in this volume.
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Compared with the B61-3 and -4 bombs currently deployed in Europe,
the B61-12 will bring significant new military capabilities when deployment
begins in 2018. The new bomb will use the nuclear explosive package of the
B61-4, which has a maximum yield of approximately 50 kilotons. However,
since the B61-12 also has to meet the mission requirements of the more
powerful strategic B61-7 (360-kt maximum), the bomb will be equipped
with a $1 billion guided tail kit to increase its accuracy. This will improve
the B61-12’s capability to destroy underground targets and enable strike
planners to select lower yields for existing targets to reduce collateral
damage.?

20 For a description of the B61-12 and its implications see Kristensen, H. M., ‘B61 LEP: increasing
NATO nuclear capability and precision low-yield strikes’, Strategic Security Blog, Federation of
American Scientists, 15 June 2011, <http://www.fas.org/blog/ssp/2011/06/b61-12.php>.



	Part II. Military spending and armaments, 2012
	6. World nuclear forces
	I. US nuclear forces
	Nuclear modernizations
	Nuclear strategy and planning
	Bombers
	Land-based ballistic missiles
	Ballistic missile submarines
	Non-strategic nuclear weapons





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




