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Chairmen Rockefeller and Udall, Ranking Members Thune and Sessions, 
and members of the Committee and Subcommittee: 

Thank you for inviting me to testify on the current and future state of the 
U.S. launch enterprise. As you know, the EELV program is the primary 
provider of launch vehicles for U.S. military and intelligence satellites. 
Today I will discuss (1) highlights of GAO’s past work on EELV, and (2) 
how acquisition best practices would benefit future engine development 
efforts. In general, our past work has highlighted a need for stronger 
management and oversight for EELV as well as more knowledge about 
pricing, costs and the industrial base for the block buy. DOD and 
Congress have implemented many positive actions to address our 
recommendations. For future efforts, adopting best practices early could 
help stem cost and schedule growth and other problems.  

My testimony is based on the body of work we have performed on the 
EELV program and acquisition best practices in recent years and related 
reports issued from September 2008 to March 2014. In this body of work 
we interviewed DOD and industry officials, conducted contract reviews, 
assessed knowledge of the industrial base, and analyzed program 
acquisition strategies, among other things. Our prior reports each include 
a detailed description of our scope and methodology. All work on which 
this testimony is based was performed in accordance with generally 
accepted government auditing standards. Those standards require that 
we plan and perform the audit to obtain sufficient, appropriate evidence to 
provide a reasonable basis for our findings and conclusions based on our 
audit objectives. We believe that the evidence obtained provides a 
reasonable basis for our findings and conclusions based on our audit 
objectives. 

The Department of Defense (DOD) expects to spend about $9.5 billion 
over the next five years acquiring launch hardware and services through 
the program, during which time it will also be working to certify new 
launch providers. This investment represents a significant amount of what 
the entire U.S. Government expects to spend on launch activities—
including new development, acquisition of launch hardware and services, 
and operations and maintenance of launch ranges—for the same period. 
The United Launch Alliance (ULA) is currently the sole provider of launch 
services through the EELV program. However, DOD, the National 
Aeronautics and Space Administration (NASA), and the National 
Reconnaissance Office (NRO) are working to certify new launch providers 
who can compete with ULA for launch contracts. 
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Because of the importance of the national security space launch 
enterprise, we have been asked to look at many aspects of the EELV 
program over the last 10 years. Our work has examined management 
and oversight for EELV, as well as the “block buy” acquisition approach. 
The block buy approach, finalized in December 2013, commits the 
department to an acquisition that spans 5 years, in contrast with the prior 
practice of acquiring launch vehicles one or two at a time, with the aim of 
stabilizing the launch industrial base and enabling the government to 
achieve savings. Additionally, we have assessed the status of the launch 
vehicle certification process for new entrants. DOD and Congress have 
taken numerous actions to address our prior recommendations which 
have resulted in financial and oversight benefits. Highlights of our work 
over the years follow. 

 
We reported that when DOD moved the EELV program from the research 
and development phase to the sustainment phase in the previous year, 
DOD eliminated various reporting requirements that would have provided 
useful oversight to program officials and Congress.1

                                                                                                                     
1 GAO, Space Acquisitions: Uncertainties in the Evolved Expendable Launch Vehicle 
Program Pose Management and Oversight Challenges, 

 For example, the 
EELV program was no longer required to produce data that could have 
shed light on the effects the joint venture between Lockheed Martin and 
Boeing companies (later known as ULA) was having on the program, 
programmatic cost increases and causes, and other technical 
vulnerabilities that existed within the program. Furthermore, because the 
program was now in the sustainment phase, a new independent life-cycle 
cost estimate was not required for the program; as a result, DOD would 
not be able to rely on its estimate for making long-term investment 
planning decisions. According to DOD officials, the life-cycle cost 
estimate for the program at the time was not realistic. Our 
recommendations to strengthen oversight reporting gained attention in 
2011 following concerns about rising program cost estimates and at that 
time, Congress required the Secretary of Defense to redesignate the 
EELV program as a major defense acquisition program, thereby removing 
it from the sustainment phase and reinstating previous reporting 
requirements. DOD also developed a new program cost estimate, which 
allows for greater oversight of the program for both Congress and DOD. 

GAO-08-1039 (Washington, DC: 
Sept. 26, 2008). 

Highlights of GAO’s 
Work on EELV 

2008 

http://www.gao.gov/products/GAO-08-1039�
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We reported that the block buy acquisition approach may be based on 
incomplete information and although DOD was still gathering data as it 
finalized the new acquisition strategy, some critical knowledge gaps 
remained.2 Specifically, DOD analysis on the health of the U.S. launch 
industrial base was minimal, and officials continued to rely on contractor 
data and analyses in lieu of conducting independent analyses. 
Additionally, some subcontractor data needed to negotiate fair and 
reasonable prices were lacking, according to Defense Contract Audit 
Agency reports, and some data requirements were waived in 2007 in 
exchange for lower prices. DOD also had little insight into the sufficiency 
or excess of mission assurance activities, which comprise the many steps 
taken by the government and contractors to ensure launch success. 
Though the level and cost of mission and quality assurance employed 
today is sometimes criticized as excessive, it has also resulted in more 
than 80 consecutive successful launches. We also reported that the 
expected block buy may commit the government to buy more booster 
cores than it needs, and could result in a surplus of hardware requiring 
storage and potentially rework if stored for extended periods.3

We reported that broader issues existed as well, regarding the U.S. 
Government’s acquisition of, and future planning for, launch services—
issues which we recommended be addressed, given that they could 
reduce launch costs and assure future launch requirements are met. For 
example, we recommended that federal agencies—like the Air Force, 
NRO, and NASA—more closely coordinate their acquisitions of launch 
services. Planning was also needed for technology development focused 
on the next generation of launch technologies, particularly with respect to 
engines, for which the United States remains partially reliant on foreign 
suppliers. Congress responded to our work by legislating that DOD 
explain how it would address the deficiencies we found. 

 Further, 
while DOD was gaining insight into the rise in some engine prices, 
expected at that time to increase dramatically, it was unclear how the 
knowledge DOD was gaining would inform the expected acquisition 
approach or subsequent negotiations. 

                                                                                                                     
2 GAO, Evolved Expendable Launch Vehicle: DOD Needs to Ensure New Acquisition 
Strategy Is Based on Sufficient Information, GAO-11-641 (Washington, D.C.: Sept. 15, 
2011). 
3 The booster core is the main body of a launch vehicle.   

2011 
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We reported that DOD had numerous efforts underway to address the 
knowledge gaps and data deficiencies identified in our 2011 report.4

 

 Of 
the seven recommendations we made to the Secretary of Defense, two 
had been completely addressed, four were partially addressed and one 
had no action taken. That recommendation was aimed at bolstering 
planning for the next generation of launch technologies. Since GAO’s 
2011 report, DOD had completed or obtained independent cost estimates 
for two EELV engines and completed a study of the liquid rocket engine 
industrial base. Officials from DOD, NASA, and the NRO initiated several 
assessments to obtain needed information, and worked closely to finalize 
new launch provider certification criteria for national security space 
launches. Conversely, we reported that more action was needed to 
ensure that launch mission assurance activities were not excessive, to 
identify opportunities to leverage the government’s buying power through 
increased efficiencies in launch acquisitions, and to strategically address 
longer-term technology investments. 

We reported on the status of DOD’s efforts to certify new entrants for 
EELV acquisitions.5

                                                                                                                     
4 GAO, Evolved Expendable Launch Vehicle: DOD Is Addressing Knowledge Gaps in Its 
New Acquisition Strategy, 

 While potential new entrants stated that they were 
generally satisfied with the Air Force’s efforts to implement the process, 
they identified several challenges to certification, as well as perceived 
advantages afforded to the incumbent launch provider, ULA. For 
example, new entrants stated that they faced difficulty in securing enough 
launch opportunities to become certified. During our review, the Under 
Secretary of Defense for Acquisition, Technology, and Logistics directed 
the Air Force to make available up to 14 launches for competition to new 
entrants, provided they demonstrate the required number of successful 
launches and provide the associated data in time to compete. 
Additionally, new entrants considered some Air Force requirements to be 
overly restrictive; for example, new entrants must be able to launch a 
minimum of 20,000 pounds to low earth orbit from specific Air Force 
launch sites (versus facilities the new entrants currently use.) The Air 
Force stated that 20,000 pounds represents the low end of current EELV 
lift requirements, and that alternate launch sites are not equipped to 

GAO-12-822 (Washington, DC: July 26, 2012).  
5 GAO, Launch Services New Entrant Certification Guide, GAO-13-317R (Washington, 
DC: Feb. 7, 2013). 

2012 

2013 
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support DOD’s national security space launches. Further, new entrants 
noted that the incumbent provider receives ongoing infrastructure and 
development funding from the government, an advantage not afforded to 
the new entrants, and that historical criteria for competition in the EELV 
program were more lenient. The Air Force acknowledged that criteria for 
competition are different, and reflective of the differences in the current 
acquisition environment. 

 
We reported and testified that DOD’s new contract with ULA (sometimes 
referred to as the “block buy”) represented a significant effort on the part 
of DOD to negotiate better launch prices through its improved knowledge 
of contractor costs, and that DOD officials expected the new contract to 
realize significant savings, primarily through stable unit pricing for all 
launch vehicles.6

 

 At the time of our review, DOD was leading the broader 
competition for up to 14 launches, expected to begin in fiscal year 2015. 
In advance of the upcoming competition, DOD was considering several 
approaches to how it would require competitive proposals to be 
structured. Our report did not recommend an approach. However, we 
identified the pros and cons of two different ends of the spectrum of 
choices, one being a commercial-like approach and the other being 
similar to the current approach (a combination of cost-plus and fixed price 
contracts). If DOD required offers be structured similar to the way DOD 
currently contracts with ULA, there could be benefits to DOD and ULA as 
both are familiar with this approach, but potential burdens to new 
entrants, which would have to change current business practices. 
Alternatively, if DOD implemented a commercial approach to the 
proposals, new entrants would potentially benefit from being able to 
maintain their current efficient business practices, but DOD could lose 
insight into contractor cost or pricing, as this type of data is not typically 
required by the Federal Acquisition Regulation under a commercial item 
acquisition. DOD could also require a combination of elements from each 
of these approaches, or develop new contract requirements for this 
competition. 

                                                                                                                     
6 GAO, The Air Force’s Evolved Expendable Launch Vehicle Competitive Procurement, 
GAO-14-377R (Washington, D.C.: Mar, 4, 2014) and GAO, Evolved Expendable Launch 
Vehicle: Introducing Competition into National Security Space Launch Acquisitions, 
GAO-14-259T (Washington, D.C.: Mar. 5, 2014).   

2014 
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ULA’s Atlas 5 launch vehicle uses the RD-180 engine produced by the 
Russian company NPO Energomash. DOD and Congress are currently 
weighing the need to reduce U.S. reliance on rocket engines produced in 
Russia and the costs and benefits to produce a similar engine 
domestically. The RD-180 engine has performed extremely well for some 
of the nation’s most sensitive national security satellites, such as those 
used for missile warning and protected communications. Moreover, the 
manufacture process of the RD-180 is one that cannot be easily 
replicated. In addition, the most effective way to design a launch 
capability is to design all components in coordination to optimize 
capabilities needed to meet mission requirements. In other words, 
replacing the RD-180 could require the development of a new launch 
vehicle and potentially new launch infrastructure. 

Space launch vehicle development efforts are high risk from technical, 
programmatic, and oversight perspectives. The technical risk is inherent. 
For a variety of reasons, including the environment in which they must 
operate, a vehicle’s technologies and design are complex and there is 
little to no room for error in the fabrication and integration process. 
Managing the development process is complex for reasons that go well 
beyond technology and design. For instance, at the strategic level, 
because launch vehicle programs can span many years and be very 
costly, programs often face difficulties securing and sustaining funding 
commitments and support. At the program level, if the lines of 
communication between engineers, managers, and senior leaders are not 
clear, risks that pose significant threats could go unrecognized and 
unmitigated. If there are pressures to deliver a capability within a short 
period of time, programs may be incentivized to overlap development and 
production activities or delete tests, which could result in late discovery of 
significant technical problems that require more money and ultimately 
much more time to address. For these reasons, it is imperative that any 
future development effort adopt disciplined practices and lessons learned 
from past programs. I would like to highlight a few practices that would 
especially benefit a launch vehicle development effort. 

First, decisions on what type of new program to pursue should be made 
with a government-wide and long-term perspective. Our prior work has 
shown that defense and civilian government agencies together expect to 
require significant funding, nearly $44 billion in then-year dollars (that 
factor in anticipated future inflation), for launch-related activities from 

Best Practices Would 
Benefit Future Engine 
Development Efforts 



 
  
 
 
 

Page 7 GAO-14-776T   

fiscal years 2014 through 2018.7 At the same time, our past work has 
found that launch acquisitions and activities have not been well 
coordinated, though DOD and NASA have since made improvements.8

Second, requirements and resources (for example, time, money, and 
people) need to be matched at program start. This is the first of three key 
knowledge points we have identified as best practices. In the past, we 
have found that recent launch programs, such as NASA’s Constellation 
program and Commercial Crew Program, have not had sufficient funding 
to match demanding requirements.

 
Concerns have also been raised in various studies about the lack of 
strategic planning and investment for future launch technologies. Further, 
the industry is at a crossroads. For example, the government has a 
decreased requirement for solid rocket motors, yet for strategic reasons 
some amount of capability needs to be sustained and exercised. The 
emergence of Space Exploration Technologies, Corp. (SpaceX) and other 
vendors that can potentially compete for launch acquisitions is another 
trend that benefits from coordination and planning that takes a 
government-wide perspective. The bottom line is that any new launch 
vehicle effort is likely to have effects that reach beyond DOD and the 
EELV program and should be carefully considered in a long-term, 
government-wide context. 

9

                                                                                                                     
7 GAO, Defense and Civilian Agencies Request Significant Funding for Launch-Related 
Activities, 

 Funding gaps can cause programs to 
delay or delete important activities and thereby increase risks and can 
limit the extent to which competition can be sustained. Realistic cost 
estimates and assessments of technical risk are particularly important at 
program start. Space programs have historically been optimistic in 
estimating costs (although recently DOD and NASA have been making 
strides to produce more realistic estimates). The commitment to more 
realistic, higher confidence cost estimates would be a great benefit to any 
new launch vehicle development program and enable Congress to ensure 

GAO-13-802R (Washington, D.C.: Sept. 9, 2013).   
8 GAO, 2012 Annual Report: Opportunities to Reduce Duplication, Overlap and 
Fragmentation, Achieve Savings, and Enhance Revenue, GAO-12-342SP (Washington, 
D.C.: Feb. 28, 2012).  
9 GAO, NASA: Constellation Program Cost and Schedule Will Remain Uncertain Until a 
Sound Business Case Is Established, GAO-09-844 (Washington, D.C.: Aug., 26, 2009) 
and GAO, NASA: Actions Needed to Improve Transparency and Assess Long-Term 
Affordability of Human Exploration Programs, GAO-14-385 (Washington, D.C.: May 8, 
2014).  

http://www.gao.gov/products/GAO-13-802R�
http://www.gao.gov/products/GAO-12-342SP�
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http://www.gao.gov/products/GAO-14-385�
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its commitment is based on sound knowledge. We have also found that 
imposing overly ambitious deadlines can cause an array of problems. For 
instance, they may force programs to overlap design activities with testing 
and production.10 The many setbacks experienced by the Missile Defense 
Agency’s ground-based midcourse defense system, for example, are 
rooted in schedule pressures that drove concurrent development.11

Third, the program itself should adopt knowledge-based practices during 
execution. The program should also use quantifiable data and 
demonstrable knowledge to make go/no-go decisions, covering critical 
facets of the program such as cost, schedule, technology readiness, 
design readiness, production readiness, and relationships with suppliers. 
Our work on the second and third knowledge points during execution 
(design stability and production process maturity) has tied the use of such 
metrics to improved outcomes. In addition, the program should place a 
high priority on quality, for example, holding suppliers accountable to 
deliver high-quality parts for their products through such activities as 
regular supplier audits and performance evaluations of quality and 
delivery, among other things. Prior to EELV, DOD experienced a string of 
launch failures in the 1990s due in large part to quality problems. 

 Even 
if the need for a new engine is determined to be compelling, the 
government is better off allowing adequate time for disciplined 
engineering processes to be followed. 

 
This concludes my statement. I am happy to answer questions related to 
our work on EELV and acquisition best practices. 

 

                                                                                                                     
10 GAO, Missile Defense: Mixed Progress in Achieving Acquisition Goals and Improving 
Accountability, GAO-14-351 (Washington, D.C.: Apr. 1, 2014).  
11 GAO-14-351. In 2004 we found that the Missile Defense Agency (MDA) committed to a 
highly concurrent development, production, and fielding ground-based midcourse (GMD) 
interceptors. Because MDA moved forward with interceptor production before completing 
its flight testing program, test failures have exacerbated disruptions to the program. For 
example, because the program has delivered approximately three-fourths of the 
interceptors for fielding, the program faced difficult and costly decisions on how it will 
implement corrections from prior test failures. Also, the program has had to add tests that 
were previously not planned and delay tests that are necessary to understand the 
system’s capabilities and limitations. As a result of these development challenges, the 
GMD program will likely continue to experience delays, disruptions, and cost growth.   

 

http://www.gao.gov/products/GAO-14-351�
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For questions about this statement, please contact Cristina Chaplain at 
(202) 512-4841, or at chaplainc@gao.gov. Contact points for our Offices 
of Congressional Relations and Public Affairs may be found on the last 
page of this statement. Individuals making key contributions to this 
testimony were Art Gallegos, Assistant Director; Pete Anderson, Claire 
Buck, Erin Cohen, Laura Hook, and John Krump. 

GAO Contact and 
Staff 
Acknowledgments 



 
Related GAO Products 
 
 
 

Page 10 GAO-14-776T   

NASA: Actions Needed to Improve Transparency and Assess Long-Term 
Affordability of Human Exploration Programs. GAO-14-385. Washington, 
D.C.: May 8, 2014. 

Missile Defense: Mixed Progress in Achieving Acquisition Goals and 
Improving Accountability. GAO-14-351. Washington, D.C.: April 1, 2014. 

Evolved Expendable Launch Vehicle: Introducing Competition into 
National Security Space Launch Acquisitions. GAO-14-259T. 
Washington, D.C.: March 5, 2014. 

The Air Force’s Evolved Expendable Launch Vehicle Competitive 
Procurement. GAO-14-377R. Washington, D.C.: March 4, 2014. 

Defense and Civilian Agencies Request Significant Funding for Launch-
Related Activities. GAO-13-802R. Washington, D.C.: September 9, 2013. 

Space: Launch Services New Entrant Certification Guide. GAO-13-317R. 
Washington, D.C.: February 7, 2013. 

2012 Annual Report: Opportunities to Reduce Duplication, Overlap and 
Fragmentation, Achieve Savings, and Enhance Revenue. 
GAO-12-342SP. Washington, D.C.: February 28, 2012. 

National Aeronautics and Space Administration: Acquisition Approach for 
Commercial Crew Transportation Includes Good Practices, but Faces 
Significant Challenges. GAO-12-282. Washington, D.C.: December 15, 
2011. 

Evolved Expendable Launch Vehicle: DOD Needs to Ensure New 
Acquisition Strategy Is Based on Sufficient Information. GAO-11-641. 
Washington, D.C.: September 15, 2011. 

NASA: Constellation Program Cost and Schedule Will Remain Uncertain 
Until a Sound Business Case Is Established. GAO-09-844. Washington, 
D.C.: August 26, 2009. 

Space Acquisitions: Uncertainties in the Evolved Expendable Launch 
Vehicle Program Pose Management and Oversight Challenges.  
GAO-08-1039. Washington, D.C.: September 26, 2008. 

 

Related GAO Products 

(121244) 

http://www.gao.gov/products/GAO-14-385�
http://www.gao.gov/products/GAO-14-351�
http://www.gao.gov/products/GAO-14-259T�
http://www.gao.gov/products/GAO-14-377R�
http://www.gao.gov/products/GAO-13-802R�
http://www.gao.gov/products/GAO-13-317R�
http://www.gao.gov/products/GAO-12-342SP�
http://www.gao.gov/products/GAO-12-282�
http://www.gao.gov/products/GAO-11-641�
http://www.gao.gov/products/GAO-09-844�
http://www.gao.gov/products/GAO-08-1039�


 
 
 
 
 

 

 

This is a work of the U.S. government and is not subject to copyright protection in the 
United States. The published product may be reproduced and distributed in its entirety 
without further permission from GAO. However, because this work may contain 
copyrighted images or other material, permission from the copyright holder may be 
necessary if you wish to reproduce this material separately. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

The Government Accountability Office, the audit, evaluation, and 
investigative arm of Congress, exists to support Congress in meeting its 
constitutional responsibilities and to help improve the performance and 
accountability of the federal government for the American people. GAO 
examines the use of public funds; evaluates federal programs and 
policies; and provides analyses, recommendations, and other assistance 
to help Congress make informed oversight, policy, and funding decisions. 
GAO’s commitment to good government is reflected in its core values of 
accountability, integrity, and reliability. 

The fastest and easiest way to obtain copies of GAO documents at no 
cost is through GAO’s website (http://www.gao.gov). Each weekday 
afternoon, GAO posts on its website newly released reports, testimony, 
and correspondence. To have GAO e-mail you a list of newly posted 
products, go to http://www.gao.gov and select “E-mail Updates.” 

The price of each GAO publication reflects GAO’s actual cost of 
production and distribution and depends on the number of pages in the 
publication and whether the publication is printed in color or black and 
white. Pricing and ordering information is posted on GAO’s website, 
http://www.gao.gov/ordering.htm.  

Place orders by calling (202) 512-6000, toll free (866) 801-7077, or  
TDD (202) 512-2537. 

Orders may be paid for using American Express, Discover Card, 
MasterCard, Visa, check, or money order. Call for additional information. 

Connect with GAO on Facebook, Flickr, Twitter, and YouTube. 
Subscribe to our RSS Feeds or E-mail Updates. Listen to our Podcasts . 
Visit GAO on the web at www.gao.gov. 

Contact: 

Website: http://www.gao.gov/fraudnet/fraudnet.htm 
E-mail: fraudnet@gao.gov 
Automated answering system: (800) 424-5454 or (202) 512-7470 

Katherine Siggerud, Managing Director, siggerudk@gao.gov, (202) 512-
4400, U.S. Government Accountability Office, 441 G Street NW, Room 
7125, Washington, DC 20548 

Chuck Young, Managing Director, youngc1@gao.gov, (202) 512-4800 
U.S. Government Accountability Office, 441 G Street NW, Room 7149  
Washington, DC 20548 

GAO’s Mission 

Obtaining Copies of 
GAO Reports and 
Testimony 

Order by Phone 

Connect with GAO 

To Report Fraud, 
Waste, and Abuse in 
Federal Programs 

Congressional 
Relations 

Public Affairs 

Please Print on Recycled Paper.

http://www.gao.gov/�
http://www.gao.gov/�
http://www.gao.gov/ordering.htm�
http://facebook.com/usgao�
http://flickr.com/usgao�
http://twitter.com/usgao�
http://youtube.com/usgao�
http://www.gao.gov/feeds.html�
http://www.gao.gov/subscribe/index.php�
http://www.gao.gov/podcast/watchdog.html�
http://www.gao.gov/�
http://www.gao.gov/fraudnet/fraudnet.htm�
mailto:fraudnet@gao.gov�
mailto:siggerudk@gao.gov�
mailto:youngc1@gao.gov�

	U.S. LAUNCH ENTERPRISE
	Acquisition Best Practices Can Benefit Future Efforts
	Statement of Cristina Chaplain, Director,  Acquisition and Sourcing Management
	 
	Highlights of GAO’s Work on EELV
	2008
	2011
	2012
	2013
	2014

	Best Practices Would Benefit Future Engine Development Efforts
	GAO Contact and Staff Acknowledgments

	Related GAO Products



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /PageByPage

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.7

  /CompressObjects /All

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Preserve

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 220

  /ColorImageMinResolutionPolicy /Warning

  /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 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 220

  /GrayImageMinResolutionPolicy /Warning

  /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 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 900

  /MonoImageMinResolutionPolicy /Warning

  /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 (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<





    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>







    /HUN <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>





    /SKY <>



    /SUO <>

    /SVE <>

    /TUR <>



    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



