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COMMERCE, JUSTICE, SCIENCE, AND RE-
LATED AGENCIES APPROPRIATIONS FOR
2017

TUESDAY, FEBRUARY 23, 2016.

DEPARTMENT OF COMMERCE

WITNESS
HON. PENNY PRITZKER, SECRETARY, DEPARTMENT OF COMMERCE

Mr. CULBERSON. The first hearing of the Commerce, Justice,
Science Appropriations Subcommittee will come to order. It is a
privilege to have with us today the Secretary of Commerce, Penny
Pritzker.

We have begun our work expeditiously this year. Chairman Rog-
ers has tasked us and each subcommittee to get started early to get
our work done as quickly as possible because we have a budget
agreement and a favorable forecast for the Senate, we hope, Mr.
Chairman to get all 12 appropriations bills done separately, and
hope that they will come not only to the floor of the House sepa-
rately, but to the floor of the Senate separately, and we hope at the
end of the year separately be considered by the Congress.

And in keeping with that task, Mr. Chairman, and to keep our
schedule moving quickly, we are going to follow the 5-minute rule
for questions, and I certainly will not cut anybody off mid-sentence.
I will recognize members in order of seniority based on who is
present at the beginning of the hearing, and going back and forth,
of course, between parties. For late comers, I will recognize those
members in the order that you arrive, and continue to go back and
forth between the parties until all members are recognized.

And this subcommittee, in particular, has a long history. As you
know, Chairman Rogers has told me many times, this is one of
your favorite subcommittees. The jurisdiction of this subcommittee
encompasses so many good things that we do in helping keep the
American people safe, and enforcing our laws, and ensuring that
the nation’s trade—as the Secretary of Commerce will talk to us
about here in a minute—looking after the nation’s farmers and
workers with the NOAA satellites. We also, of course, have jurisdic-
tion over NASA and the National Science Foundation.

About everywhere you look, the work of this subcommittee is just
pure good, and it is one that is a real privilege for me to chair. It
is the one committee I truly wanted to chair when I came on Ap-
propriations, and I thank you for the trust you have invested in
me, Chairman Rogers, it is a real privilege. And we are delighted
to start with you today, Madam Secretary. It is a privilege to have
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a chance for you to talk to us about the President’s 2017 Depart-
ment of Commerce Budget request.

And as we all know, the Department of Commerce has a number
of important functions including the administration of America’s
patent and trademark laws; preparing for and conducting the De-
cennial Census; enforcing our trade laws; forecasting the weather;
managing our fisheries; and protecting and exploring our oceans;
and mapping and cataloging the immense mineral wealth that lies
beneath the ocean under America’s exclusive economic zone, which,
in fact, encompasses about—if you look at the entire EEZ, it is
about 50 percent of America lies under the nation’s oceans, and
there is vast mineral wealth out there, and that is a key part of
your responsibility, Madam Secretary.

Now, we on the committee—I know many of the members here
share my concern that the budget request you have submitted to
us includes nearly a half-billion-dollars in discretionary spending
increases, and more than $2 billion in new mandatory spending.
Frankly, they are just gimmicks. Including such things as a $10
barrel tax on oil, which is not likely to happen.

So it is important that we focus on the realities that we will ac-
tually be able to handle this year in our tight budget environment,
and recognize that we are simply not going to be raising taxes on
the American people. And so to that extent, the President’s budget
request is not realistic, and that also makes our job on this com-
mittee more difficult. But we do appreciate the work that you do,
Madam Secretary, have a duty to our constituents to ensure that
their hard-earned tax dollars are spent wisely, and we will make
certain that those tax dollars are spent to enforce the law as writ-
ten by Congress.

We will also be focusing, in particular, in our hearing today
about making sure that we are protecting the Internet from foreign
governments; ensuring that the 2020 census is going to cost less
than the census that was conducted in 2010. We want to make cer-
tain, Madam Secretary, that the weather satellite program meets
their cost and schedule timelines. And something of particular in-
terest to me and to my predecessor, Frank Wolf, we want to make
sure that we are strengthening cyber and information technology
security at the Department of Commerce.

But before we proceed, I would like to recognize my colleague
and good friend, Mr. Honda, for any remarks that he would like to
make.

Mr. HONDA. Thank you, Mr. Chairman.

As we start the FY 17 process, let me start by saying how grate-
ful I am for my chairman’s leadership last year and how I look for-
ward to working with him and my colleagues on this committee to
build upon last year’s successes and craft a strong CJS appropria-
tion—one that promotes strong economic growth, robust innova-
tion, and societal equity.

Welcome, Madam Secretary, and thank you for testifying today,
and thank you for your commitment to smart, effective Federal in-
vestments in business and innovation.

I think it is fitting that my first hearing as ranking member of
this subcommittee is with the Secretary of Commerce. My district
is Silicon Valley in California.
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It is a region known for its strong, innovative, high-tech economy
that has reshaped the world we live in, and it is also a region that
is dealing with the challenges and inequity that accompany the
great opportunities of our 21st century economy. And I am pleased
that the President’s budget includes robust support for our nation’s
priorities to promote new era manufacturing, which I am sure you
are very interested in; investment in American companies; and
quality data that our government’s businesses and researchers rely
upon, as we know.

As we prepare our market to be a leader in today’s global data-
driven economy, we must ensure that our investments and pro-
grams lift up all Americans across this nation, and reach those who
have been historically left behind. As we grow public/private part-
nerships to invest in advanced manufacturing, we must also grow
partnerships to invest in our minority youth entrepreneurs.

As we ensure that we accurately and cost effectively count each
and every American, we must especially ensure that we count all
of our small, immigrant and rural populations as well as those in
the territories. A strong American economy is one that is felt by all,
and I believe that the President’s budget does just that.

So thank you again for joining us this morning, Madam Sec-
retary, and I look forward to hearing your responses to questions
asked by my chairman and my colleagues here today.

Mr. CULBERSON. Thank you, Mr. Honda. It is my privilege to rec-
ognize the chairman of the full committee, the gentleman from
Kentucky, Mr. Rogers.

The CHAIRMAN. Thank you, Mr. Chairman. You do a great job
here, by the way.

Mr. CULBERSON. Thank you.

The CHAIRMAN. Madam Secretary, thank you for being with us.
We appreciate your taking the time to justify your budget request.

As you know, last year we all reached an agreement setting dis-
cretionary caps for both 2016 and 2017. I am proud that we crafted
an omnibus bill for 2016, that adhered to the terms of that bipar-
tisan agreement. It’s not always easy to live within your means,
but it is necessary and responsible. That is why I am disappointed
that the President has chosen to put forth a budget request for
your department that is filled with gimmicks in order to side skirt
the very same budget caps that he signed into law last year.

The budget you have put before us requests $2 billion in new
mandatory funding, making this budget effectively DOA. I mean,
we owe over $19 trillion, growing like a weed, but we only appro-
priate a little less than one-third of Federal spending. Federal
spending is going to be $400 trillion; we only appropriate $100 tril-
lion of that.

When I came here, we appropriated two-thirds, now it is one-
third. In the last 5 years, in an effort to get at the spending prob-
lem that we have, we have cut discretionary spending by almost
$200 billion over the last 5 years, and that is an achievement, big
time. But, in the meantime, the mandatory spending has grown
like a weed and the public is alarmed, frightened, scared, frus-
trated, mad. And yet here you come with a $2 billion increase in
mandatory funding as if you didn’t know that would make me mad.
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For fiscal 2017, you have requested $9.73 billion in discretionary;
that is a 5 percent increase over the previous year. That number
proposes increases for nearly every agency, every program at your
department. Given current law under the bipartisan budget agree-
ment, that is unrealistic, to say the very least.

It is the job of this committee to ensure that the programs that
serve taxpayers well, are funded responsibly. Innovation and job
creation are essential to growing the national, regional, and State
economies, and despite this unrealistic budget submission, your
agency does do a lot of great work, including in my home State of
Kentucky.

Over the last 7 years, we have been hit with the war on coal; the
loss of over 10,000 coal jobs in my district alone. That is just coal
jobs, that does not mention convenience stores, and truck drivers,
and grocery stores, and restaurants, and the like.

We are in a depression in my part of the world. They shuttered
the AK Steel plant in Ashland. Regions like Appalachia—and we
are not alone—that have been forced to try to diversify their econo-
mies as a result of the hostile regulatory environment of this ad-
ministration and emerging energy technologies and have had to
think creatively and strategically about what we do next to live.

From the grassroots level, I have worked with our outgoing gov-
ernor, Governor Beshear, and now the new governor, Bevin, on a
regional community development initiative that we have dubbed
SOAR, Shaping Our Appalachian Region. It is an effort to try to
diversify the economy, to bring new ways to create jobs to replace
those we lost.

Last summer, your assistant secretary for economic development,
Jay Williams, came down to our area to address the second annual
SOAR summit conference; almost 2,000 people. During his re-
marks, he shared lessons learned from serving as the Mayor of
Youngstown, Ohio, and explained how our communities can lever-
age Economic Development Administration resources to help create
those jobs and opportunities that we desperately need for new busi-
nesses across the Appalachian region. And I deeply appreciated the
time he has spent with us, two years in a row, frankly.

As he mentioned, Commerce has many programs that have
helped, and continue to help, these struggling coal mining commu-
nities. For fiscal 2017, the President’s budget proposes to continue
to fund what he calls the Power Plus Program, but does not include
a specific funding amount, or propose to continue funding the As-
sistance to Coal Communities program within EDA. That is despite
the fact that Congress has included clear direction in the last three
omnibus bills to support coal communities.

I would be remiss if I did not mention—even though it is outside
your purview—that I continue to believe that Power Plus is tooth-
less without regulatory relief for these coal mining communities.
The war on coal continues. I look forward to hearing your plan for
those important programs in the future.

Additionally, the U.S. steel market has been flooded by cheap im-
ports from around the world; they are dumping steel on us. That
illegal dumping of steel in America has put many of the U.S. steel
makers in jeopardy, like AK Steel in Ashland which is going to
close. Across the country, steel companies are closing facilities and
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sending their employees home. The President’s budget requests an
increase for the International Trade Administration, but only a
small portion is targeted toward enforcement and compliance.

With this continuous increasing pressure on U.S. steel compa-
nies, I am very troubled by the allocation of the requested budget
increase. I would like to hear about how you plan to address the
unfair policies that countries like China are today pursuing to the
detriment and death, frankly, of U.S. manufacturers in this coun-
try and their workers.

We have many challenges ahead of us, I look forward to working
with you throughout the process. Thank you for joining us, we wish
you well. I yield.

Mr. CULBERSON. Madam Secretary, we appreciate your testimony
today, and the written statement that you have will be entered into
the record. And I would ask, if you could, to please keep your open-
ing statement to 5 minutes so we will have additional time for
questions.

DEPARTMENT OF COMMERCE FISCAL YEAR 2017 BUDGET REQUEST

Secretary PRITZKER. Absolutely. First of all, Chairman Rogers,
Chairman Culberson, Ranking Member Honda, and the Members
of the Subcommittee, thank you for the opportunity to lay out the
priorities for the President Obama’s fiscal year 2017 budget request
for the Department of Commerce.

Building on your strong support over the last 3 years, this re-
quest will enable the Department of Commerce to serve as an effec-
tive voice for business in the Federal Government; continue our
work with the private sector on policy development; and help firms
of all sizes enter new markets.

Our fiscal year 2017 budget request provides $9.7 billion in dis-
cretionary funding to support our core priorities under our open-
for-business agenda, while also allowing us to make our depart-
ment more efficient.

This agenda is focused on four key priorities—promoting trade
and investment; spurring innovation and entrepreneurship; gath-
ering and acting on environmental intelligence; and fueling a data-
driven economy. Today I want to highlight just a few key initia-
tives under each of these areas.

First, the budget request will enable our department to better
serve American businesses as they seek to access the 96 percent of
potential customers who live beyond our borders. Increasing trade
and investment is critical to growing our economy. Nearly 10 mil-
lion U.S. jobs are supported by exports.

This budget request will allow us to expand the footprint of our
foreign trade specialists to help American companies navigate ex-
porting into new markets. It will strengthen our team’s ability to
enforce trade laws that protect U.S. industries from unfair trade
practices, and ensure foreign governments’ compliance with the
international trade agreements. We are also requesting funding to
expand Select USA, the first ever whole of government effort to fa-
cilitate business investment to and within the United States.

Second, the budget request will also increase investment in the
National Network for Manufacturing Innovation, which was estab-
lished to ensure America’s global leadership in manufacturing.
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Each institute has a unique focus, but a common goal: to create,
showcase, and bring new made-in-America capabilities in manufac-
turing processes from lab to market in the near term. The Depart-
ment of Commerce oversees the network of the seven existing insti-
tutes, and we have the unique authority to establish new institutes
in technologies areas selected by industry.

Another key piece of our agenda is ensuring that communities
and businesses have the information they need to prosper in a
changing environment. This budget request supports the National
Oceanic and Atmospheric Administration’s core missions that pro-
mote more resilient communities, including fostering healthy ma-
rine resources, and improving forecasting accuracy, and lead times
for severe weather.

To ensure NOAA retains a robust observational infrastructure,
the budget also provides $2.3 billion to fully fund the next genera-
tion of weather and environmental satellites, including the Polar
Follow On Satellite Program.

Finally, recognizing that data powers the 21st century economy,
the census bureau is committed to achieving a 2020 census that is
both accurate and efficient, with the goal of keeping the per house-
hold cost below that of the 2010 Decennial Census.

Investing wisely now in preparation for the 2020 census will po-
tentially save American taxpayers more than $5 billion. To achieve
these savings, this request provides a $1.6 billion to develop, test,
and implement the innovative design methods.

The fiscal year 2017 budget request furthers priority programs
that have a strong return on investment for American taxpayers.
Ultimately, these priorities are only a small piece of the Commerce
department’s work to develop and implement policies that support
economic growth, enhance our country’s competitiveness, and
strengthen America’s businesses both at home and abroad.

I look forward to answering your questions today, and thank you
for having me.

[The information follows:]
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WRITTEN TESTIMONY BY SECRETARY PENNY PRITZKER
U.S. DEPARTMENT OF COMMERCE
FISCAL YEAR 2017 BUDGET REQUEST

Chairman Culberson, Ranking Member Honda, and members of the
Subcommittee, thank you for this opportunity to discuss President Obama’s Fiscal
Year 2017 (FY17) Budget Request for the U.S. Department of Commerce. The
priorities included in the FY17 Budget request build upon the important
investments you enacted in FY 16 and I am grateful for your support.

As the Secretary of the Commerce, it is my responsibility to ensure that the
Department’s resources are allocated to the highest priority programs and projects
that provide the largest benefits for businesses, communities, and workers across
the United States. With the $9.7 billion in discretionary funding requested for
Commerce in the FY17 Budget, I believe we can make significant progress in all
of our key mission areas that we carry out on behalf of the American people.

I’m proud that my Department has played such an integral role in creating 14
million jobs and helping to set the Nation on a fiscally responsible course, but I am
cognizant of the immense challenges that remain in front of us. The funding in the
FY17 Budget is designed to address those challenges by making critical
investments in the following key areas: promoting exports and foreign investment;
increasing research and development opportunities to foster technological
innovations and the digital economy; strengthening entrepreneurship and the U.S.
economy; fueling a data-driven economy; and supporting the environment and
natural resources.

At the same time, the FY 17 Budget also reflects the difficult tradeoffs that were
made to capitalize on ways to operate more efficiently and reduce costs.

Our FY17 Budget request directly aligns with the Department’s “Open for
Business” Agenda, which reflects Commerce’s unique role as the voice of business
and the Administration’s focus on economic growth and job creation. Through the
“Open for Business” Agenda, successful initiatives have been launched to help
American businesses prosper in foreign markets, improve market access to make
sure American companies are on equal footing when competing abroad, and
leverage public-private partnerships to enable businesses and communities to make
better use of government data.
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None of our achievements would be possible without the support of the Congress
and especially the members of this Committee. I look forward to working with
you so that we can continue to build on our economic momentum and accelerate
our growth both in the United States and around the world.

Outlined below in greater detail are specific investments that we have prioritized in
the FY17 Department of Commerce Budget:

Promoting Trade and Investment:

The United States is the world’s largest exporter and importer of goods and
services, and the world’s largest recipient of foreign direct investment. Increasing
trade and investment is critical to growing our economy as nearly 10 million U.S.
jobs are now supported by exports. In 2015, the United States exported $2.23
trillion in goods and services and our exports are flourishing in worldwide markets
from China to Brazil to Mexico.

The FY17 President’s Budget requests $521 million for the International Trade
Administration (ITA), which is nearly an 8 percent increase over the FY 2016
enacted amount. This funding level will allow ITA to expand the presence of its
foreign trade specialists, both overseas and domestically, as well as strengthen
ITA’s trade enforcement team.

Within its topline, the Budget includes $20 million for ITA to expand SelectUSA,
which seeks to recruit foreign businesses to invest and create new jobs in the
United States. Moreover, the Department of Commerce will serve as the host for
the Select USA Investment Summit, an annual event that attracts thousands of
international and national leaders from businesses, economic development
organizations, government, and other industry stakeholders. This year’s Summit is
scheduled for June 19-21 in Washington, DC.

Other funds will support ITA’s efforts to make it easier for U.S. companies of all
sizes to reach consumers who live beyond our borders. ITA is educating
companies about markets opened by Free Trade Agreements and working with
industries so they can overcome obstacles in foreign markets and take advantage of
export financing options. At the same time, this budget will support ITA’s efforts
to vigorously enforce our trade laws, and protect American jobs by ensuring a level
playing field for American companies.
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The President’s Budget also provides $127 million for the Bureau of Industry and
Security (BIS), a $14 million increase over the FY 2016 enacted level. These
resources will augment BIS’ ongoing domestic and international efforts to curtail
illegal exports while facilitating secure trade with U.S, allies and close partners.
The FY 17 request enables BIS to proactively engage with U.S. industries and
foreign governments and companies and help them better understand and comply
with complex regulations that govern U.S. trade and enforcement policies (such as
the Export Administration Regulations).

Spurring Innevation and Technology:

The Budget increases investment in some of the Department’s most effective
programs to spur innovation and economic growth in the manufacturing sector.

Launched in 2012, the Federal government spearheaded a national effort to create
public-private institutes focused on manufacturing innovation. The National
Network for Manufacturing Innovation (NNMI) was established as a way to
accelerate development and adoption of cutting-edge manufacturing technologies
for new products that can compete in international markets. Each NNMI has a
unique focus, but a common goal to create, showcase, and deploy new capabilities
and new manufacturing processes.

The $1 billion request in the Budget for the National Institute of Standards and
Technology (NIST) builds on this initiative. Specifically, $42 million is provided
to sustain the first Commerce-led institute and launch two new institutes (in total,
the President’s Budget request funds five new manufacturing institutes).

Funding in FY17 further supports NIST’s efforts to accelerate research and
development at its national laboratories to expand labs-to-market transfers of
innovations in manufacturing and other technologies. In a separate-but-related
effort, the Budget invests $50 million in mandatory spending for a new competitive
grant program within the Economic Development Administration (EDA) to
incentivize partnerships between Federal Labs, academia, and regional economic
development organizations enabling the transfer of knowledge and technologies
from Labs to private industry for commercialization.

An additional $141 million investment is proposed for the Hollings Manufacturing
Extension Partnership (MEP), which focuses on expanding technology and supply
chain capabilities to support technology adoption by smaller manufacturers to
improve their competitiveness.
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The FY17 Budget request is responsive to pressing issues that require innovative
and thoughtful solutions.

Recognizing that the national and economic security of the United States depends
on the reliable functioning of critical infrastructure, the Budget focuses on
improving the Nation’s cybersecurity posture. This is an area of increased
emphasis throughout the Federal government. As more and more sensitive data is
stored online, the consequences of attacks grow more significant each year.

The President is establishing the Commission on Enhancing National
Cybersecurity, comprised of top strategic, business, and technical thinkers from
outside of Government — including members to be designated by the bi-partisan
Congressional leadership. The National Institute of Standards and Technology
(NIST) will provide the Commission with support to allow it to carry out its
mission.

In addition, the National Telecommunications and Information Administration’s
(NTIA) FY17 Budget of $51 million will enable the agency to develop and
implement policies to meet challenges related to Internet openness, privacy,
security, and the digital economy. These resources will enable NTIA’s
BroadbandUSA to work with State and local governments, nonprofits, and
researchers to overcome obstacles to increase broadband access and adoption in
communities looking to expand their communications infrastructure.

The FY17 Budget request demonstrates the Administration’s continued
commitment to broadband telecommunications as a driver of economic
development, job creation, technological innovation, and enhanced public safety.
The President’s broadband vision of freeing up 500MHz of spectrum (band) for
commercial use, promoting broadband competition in communities throughout the
country and connecting over 99 percent of schools to high-speed broadband
connections through the ConnectED initiative will create thousands of jobs and
ensure that students have access to the best educational tools available.

Strengthening U.S. Entrepreneurship and the Economy:

Entreprenecurship is a key driver of the economy and a pathway for millions of
hard-working Americans to provide for their families. In support of that goal, the
FY17 Budget provides for key investments in the U.S. Patent and Trademark
Office (USPTO), the Minority Business Development Agency (MBDA), and the
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Economic Development Administration (EDA).

The $3.2 billion request in FY17 for the USPTO will help American entrepreneurs
and businesses bring their innovations to the marketplace. Funded entirely by fees
from their users, USPTO continues to lead America’s innovation community by
making it easier for American entrepreneurs and businesses to develop, protect,
and scale their inventions. These breakthroughs help pave the way for new
technologies and jobs.

As the USPTO carries out its mandates under the America Invents Act, it remains
focused on adopting policies and programs that embolden and strengthen the
Nation’s intellectual property system. USPTO recently opened four permanent
regional offices across the Nation and will hire subject matter experts to reduce the
backlog of unexamined patents while ensuring pending applications are reviewed
expeditiously. USPTO also will implement administrative actions proposed by the
President’s Task Force on High-Tech Patent Issues and build an intellectual
property system outfitted for the 21% Century.

Another critical priority in FY 17 is to continue supporting the national growth of
minority-owned U.S. businesses. The President’s Budget requests $36 million for
the Minority Business Development Agency (MBDA), a $4 million increase from
the FY 2016 enacted level.

Minority-owned firms make a significant and valuable contribution to our
economy and export at a higher rate compared to all U.S. firms. Additionally, with
an eye on developing future leaders of America, $3.6 million is targeted for a new
MBDA Business Innovation for Young Entrepreneurs program. This program will
create a coordinated approach to engage, educate and build capacity among young
minority entrepreneurs through competitive grants in regions of the U.S. with high
concentrations of minorities, youth, and unemployment.

Finally, the Budget focuses resources on supporting economic growth in American
communities. The FY17 request provides $258 million for the Economic
Development Administration (EDA) to support innovative economic development
planning, regional capacity building, and capital projects. Within this amount, $20
million is included for the Regional Innovation Strategies Program to promote
economic development projects that spur entrepreneurship and innovation at the
regional level.

EDA’s Budget includes a variety of assistance programs, such as: $35 million for
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Partnership Planning to support local organizations with their long-term economic
development planning efforts and outreach; $50 million for Economic Adjustment
Assistance aimed at critical investments such as economic diversification planning,
and implementation, technical assistance, and access to business start-up facilities
and equipment; and $85 million for Public Works infrastructure.

Fueling a Data-Driven Economy:

Data powers the 21% Century economy, and Commerce Department data touches
every American and informs countless business decisions every day. The Census
Bureau is committed to achieving a 2020 Census that delivers on the core mission
to be as accurate as possible while keeping costs at or below the per-household
cost of the 2010 decennial census. Streamlining, modernizing, and automating
operations in preparation of the 2020 Decennial Census will potentially save the
American taxpayer more than $5 billion when compared to the cost of repeating
the 2010 Census design without sacrificing quality.

The Budget provides $1.6 billion to support key development and implementation
of innovative design methods necessary to achieve these goals for the 2020
Decennial Census. This includes $103 million for the Census Enterprise Data
Collection and Processing (CEDCaP) IT system that will provide a necessary
foundation for newly-automated 2020 data collection and processing operations.

In accordance with the Federal Digital Strategy, the Census Bureau has set a goal
to unlock the potential of our data and products to better meet the needs of its
users. This Budget includes funding to enable users such as businesses, policy
makers, and the American public to make better data-driven decisions based on
enhanced statistics, easy-to-use tools, and standardized data elements.

The Budget provides for a planned cyclical increase for the Economic Census,
which is the official five-year measure of American business and the economy. In
addition, $115 million is requested for the Economics and Statistics Administration
(ESA) and the Bureau of Economic Analysis (BEA) to leverage data to forge
enhanced collaboration and expertise across the Federal government as well as
provide timely, accurate, and relevant economic statistics in an objective and cost-
effective manner. Included in this budget request is a proposal that will create a
county level GDP measure to help policy makers at all levels of government and
businesses better target investments to areas of need and measure the impact of
these investments.
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Supporting the Environment and Natural Resources:

The Department’s commitment to supporting the environment and natural
resources is demonstrated through its request of $5.8 billion for the National
Oceanic and Atmospheric Administration (NOAA). The Budget, which is a
$77 million increase over the FY 2016 enacted level, focuses on supporting
NOAA’s core missions, including deploying the next generation of weather
satellites and observational infrastructure, fostering healthy marine
resources, strengthening resiliency, and improving forecasting accuracy and
lead times for severe weather.

To ensure the robustness of NOAA’s observational infrastructure, the
Budget provides $2.3 billion to fully fund the next generation of weather
satellites. This includes $393 million for the Polar Follow-On satellite
program enabling NOAA to maintain an optimal launch schedule to help
minimize the risk of any potential gap in weather data in a cost-effective
manner. The Department recently released its Commercial Space Policy and
is exploring the viability of buying more weather data from the private
sector.

The Budget invests $1 billion for the National Marine Fisheries Service and
$570 million for the National Ocean Service, including $20 million for an
expanded competitive Regional Coastal Resilience Grants Program to help
reduce the risks and impacts associated with extreme weather events and
changing ocean conditions and uses. The Budget further provides $9
million to help fishing communities, which face significant climate
challenges, become more resilient to the impacts of fisheries disasters.
These competitive funds will assist communities that have sustained a
disaster to become more environmentally and economically resilient through
activities such as ecosystem restoration, research, and adaptation.

An additional $12 million is requested for a new Integrated Water Prediction
(IWP) initiative that will leverage the National Water Center in Tuscaloosa,
Alabama. The IWP will link current expertise around the country to
promote innovation in water prediction capability and services, such as
providing high-resolution water information and critical water forecast
information to local decision makers, emergency managers, and members of
the public.
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FY17 funding also supports maintaining research facilities, such as $4.6
million to begin prep work, planning, and design to replace the Northwest
Fisheries Science Center facility in Mukilteo, Washington (on Puget Sound).
The facility has deteriorated to a point that it poses a near-term safety risk
and threatens NOAA’s mission and operations in the region. NOAA
conducts important multidisciplinary research at this facility which supports
the commercial and recreational fisheries in the Northwest.

To better understand the impacts of increasing levels of atmospheric carbon
dioxide on ocean chemistry and marine resources, the Budget includes $22
million for an expanded ocean acidification research program at NOAA.

Building a Weather-Ready Nation and evolving the National Weather
Service (NWS) to become a more agile decision support organization
capable of providing timely responses and increasingly accurate weather
forecasts is a continuing area of emphasis for the Department. The Budget
invests more than $1.1 billion for NWS, which includes funding to make the
United States a Weather-Ready Nation (WRN). The Department focuses on
continuing to evolve NWS into a fully integrated field structure issuing
consistent products and services. To support a Weather-Ready Nation, the
Budget requests a $5 million increase from the F'Y 2016 enacted level for
the Advanced Weather Interactive Processing System Cyclical Refreshment,
which is the telecommunications systems and cornerstone of NWS” field
operations.

The Budget provides $24 million to complete design, acquisition, and
construction of a multi-mission regional survey vessel (RSV), which will
support fishery surveys critical to species management, habitat and
hydrographic surveys, and disaster response. The FY 2017 funding,
combined with the $80 million Congress provided in FY 2016, will help
NOAA begin to recapitalize its fleet. Without further investment, NOAA’s
fleet is projected to decline by 50 percent (from 16 to 8 vessels) in the next
10 to 12 years.

Separately, the Budget includes $100 million in mandatory funds to begin
construction on a second RSV as part of a multi-year NOAA fleet
recapitalization initiative.
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Modernization Initiatives:

Commerce is in the process of modemnizing its infrastructure to protect the safety
of employees and provide quality service to citizens. Many of these efforts will
ultimately result in future savings. Commerce is requesting $12 million for the
ongoing renovation and modernization of its headquarters, the Herbert C. Hoover
Building (HCHB). This funding is critical to the completion of Phase 5 of an 8-
phase project. Phase S is tentatively scheduled to begin in June 2017 and end in
April 2019.

This renovation provides the solutions to replace major building systems
{mechanical, electrical, plumbing, heating, ventilation, air conditioning, and life
safety systems) that are beyond their useful life and deteriorating. Systems being
replaced will be more energy efficient and cost effective to run. It also includes
the Department’s effort to improve upon space utilization, decrease reliance on
leased space, and reduce the government’s footprint.

The Budget supports $45 million for the Shared Services initiative that will enable
bureaus to modernize mission support functions by leveraging information and
services in the core areas of Human Resources (HR), Acquisition, Financial
Management, and Information Technology (IT). The objective is to establish a
new, customer-focused shared service model that will provide internal Department
of Commerce customers with easier access to information. This includes high
quality service, an improved customer experience, performance {management)
measurement, external provider support, shared service independence,
standardization, continuous process improvement and process transparency.

The upfront investment of establishing a shared service model is projected to
generate significant cost savings by creating economies of scale and allowing
bureaus and offices to pay only for the services they need rather than building their
own infrastructure. Although actual cost savings are not known at this time, shared
services initiatives tend to save organizations 20 to 40 percent by the end of the
third year of their existence.

Integrating Innovative Best Practices into Core Agency Operations:

To further the President’s goals of improving customer service and
enhancing the efficiency of government, Commerce requests $6 million to
support a Commerce Digital Services team, which will focus on two goals:
1) managing high priority projects to deploy digital solutions quickly across
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Commerce bureaus, and 2) improving Commerce’s systems to provide end
users state-of-the-art technological tools.

Conclusion

The FY 17 Budget continues investments in those priority programs that have a
strong return on investment for our Nation’s taxpayers and make a tangible
difference in the lives of millions of Americans. During my tenure at Commerce,
we have shown that, by working together, we can make significant strides toward
setting a stable foundation for economic growth; providing U.S. businesses with
the necessary tools and resources to succeed; and to ensuring that America
continues to lead the global economy in the 21% century. With this budget, I am
confident that we will keep America “Open for Business.” I look forward to
working with this Committee and the rest of the Congress to achieve these
important goals.

10
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Mr. CULBERSON. Thank you, Madam Secretary. It is very impor-
tant for you as you go forward today from our hearing to take to
heart what Chairman Rogers has said, and that is that this $2 bil-
lion increase in mandatory spending that you are assuming in your
request is simply not going to happen, and it does make our job far
more difficult; and that is the root of the problem that the Amer-
ican people face. The massive increases in mandatory spending are
driving the annual deficit and the debt right through the roof.

So it is very disappointing and frustrating to see the increase
that the administration has recommended through you to this sub-
committee includes $2 billion in new mandatory spending that are
simply not going to happen, and as Chairman Rogers pointed out,
breaks the budget agreement.

INTERNET GOVERNANCE

I also want to mention something to you that is of particular in-
terest and that I hear a lot about from my constituents, and that
is Internet governance. We all have a keen interest in protecting
the integrity of the Internet. My predecessor, Frank Wolf, was one
of the first out of the gate to recognize the threat of Chinese cyber
espionage. Frank, quite correctly, spotted the problem that Chinese
were creating early on, and I was proud to support him in that ef-
fort to protect the agencies under the jurisdiction of this sub-
committee from cyber attacks by the Chinese.

So we are all becoming—the whole country’s increasingly aware
of the threat of cyber espionage. And the committee, in the last
couple of appropriations bills, has included language prohibiting
the Department of Commerce from relinquishing responsibility for
the Internet Domain Name System to any other country. Yet, de-
spite these Congressional limitations, the Obama administration
continues to plan to transition this responsibility to the global
stakeholder community.

And T noted that at the Chinese government’s world Internet
conference, China appeared to move back towards their original be-
lief that Internet governance is the responsibility of governments,
which is a tenet not acceptable in a final Internet transition plan.
We have had a very successful system in the United States of the
private sector maintaining that responsibility. The Department of
Commerce has overseen that, and we have put very specific lan-
guage in last year’s bill and in the 2016 bill prohibiting the trans-
fer of that responsibility out of the Department of Commerce.

Since the Chinese seem to want to make the governance of the
Internet the responsibility of government, I wonder if you could
talk to us about why you believe the Obama administration and
the Department of Commerce believe it is a good idea for the Chi-
nese to have a say in how the Internet is administered.

Secretary PRITZKER. Mr. Chairman, first of all, let me start with
the fundamental premise I think you and I agree on, which is the
stability and security of the Internet, and the domain name system
is of paramount importance.

The Department intends, you know, a rigorous review of the
TANA transition proposal, which we have not received a proposal
yet. When we think about the proposal, we believe that there are
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a number of issues that would be absolutely paramount for us to
even consider any kind of transition.

First, a system would have to support and enhance a multi-
stakeholder model.

Second, it would have to maintain the security, stability, and re-
siliency of the Internet’s domain name system.

Third, it would need to meet the needs of our global customers.

And, finally, it would have to ensure that we would have an open
and free Internet.

And as it relates to ICANN itself, the governance of ICANN
would have to be structured in a way that there could be no gov-
ernment leadership of that organization. So we share that funda-
mental principle.

There is no transition anticipated before the end of this fiscal
year. We are expecting to see a plan proposal in mid-March, and,
of course, when we receive that plan we will work very closely with
Congress throughout that entire process.

Mr. CULBERSON. But of course, you recognize that we have pro-
hibited any effort to move towards such a transition?

Secretary PRITZKER. I understand

Mr. CULBERSON. This fiscal year.

Secretary PRITZKER [continuing]. I understand the language that
has been put in appropriations. And so what we are going to do is
receive a plan and then we will talk with you about it.

Mr. CULBERSON. I just really want to drive that home because
the whole concept of a free, and open, and thriving Internet is com-
pletely inconsistent with the way the Chinese government ap-
proaches these things, and we want to keep the control of those
Internet domain names here in the United States in the hands of
the private sector has worked very, very well, so that it does con-
tinue to be free and secure.

How would you ensure, for example—if I could, the last question
and then I will go to Mr. Honda—talk to us about how you would
even begin to protect and address cyber security and privacy con-
cerns, which is something of keen interest to all of us?

Secretary PRITZKER. Well, the domain name system and cyber se-
curity are two different issues. As it relates to cyber security, that
is a paramount importance to the entire administration, it is some-
thing that we have been working very carefully and very closely on.

For our department, one of the things that we have done is really
make sure that we have installed the Einstein 3A system, run by
the Department of Homeland Security, throughout our entire de-
partment to protect ourselves. And I am happy to talk more about
each bureau and what they are doing.

Mr. CULBERSON. Well, in particular what I was driving at, is
your understanding of what this proposal would be, what would be
the role of foreign governments in the

Secretary PRITZKER. We are not looking to have a role of foreign
governments. That is—forgive me—when I talk about the multi-
stakeholder process, it is a process where it is not lead by govern-
ments but instead lead by the stakeholders in the Internet commu-
nity.

Mr. CULBERSON. OK. Thank you.

Mr. Honda.
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NATIONAL NETWORK FOR MANUFACTURING INNOVATION

Mr. HONDA. Thank you, Mr. Chairman. I have a question about
the National Network for Manufacturing Innovation, better known
as NNMI hubs. I believe that there are about seven of these indus-
try-led public/private advanced manufacturing centers across this
nation. In fact, my home of Silicon Valley was recently selected as
a site for a new center on developing flexible hybrid electronics.
And that is with the Department of Defense.

This center, which focuses on developing this potentially game-
changing technology, took about $75 million in investment from
DOD and raised over a quarter of a billion dollars from industry
to build an innovation hub. And being from Silicon Valley, I fully
appreciate how important it is that we focus on advanced manufac-
turing and potentially game-changing technologies to ensure that
the next Silicon Valley is located right here in the U.S.

The vision of this network of advanced manufacturing hubs was
to link all of them together through NIST to develop an innovation
echo system across this country. In the fiscal year 2016 budget,
NIST was given funding to coordinate this network and to estab-
lish NIST centers through an open call to agencies. Now until fiscal
year 2016, only the DOE and DOD had the funds to raise the seed
money for these hubs.

Now with last year’s appropriations, other agencies now have the
ability to compete for these seed funds to establish an advanced
manufacturing center focusing on their technologies.

The questions I have are, what is the current status of the NNMI
network in this role in linking these centers and establishing new
ones? What are some of the successes from the seven NNMI cen-
ters so far? And what is your view of the role of the agencies in
industry—agencies and industry/academia and the long-term suc-
cess and sustainability of these hubs?

And then in your opinion, would these centers develop without
seed funding from the agencies? And you may want to talk a little
bit about the source of the seed funding and its anticipated, you
know, growth in the next couple years.

Secretary PRITZKER. Well, first of all, I want to thank the com-
mittee for their support of the role of NIST in helping to set up the
network as well as to authorize us to do our very first institute at
the Department of Commerce.

You gave us $5 million for coordination which we are setting up
the advance manufacturing national program office. And we, in
fact, completed a review of all of the network, an annual report of
the network, as well as we produced a strategy which we have re-
cently distributed to all of you for what the network intends to ac-
complish.

You know, the successes of the seven existing institutes vary de-
pending upon their age, the oldest being about three years old. I
went and I have actually visited three of them myself. If you take
the oldest, which is in Youngstown, Ohio, that does 3D printing, it
is extraordinary what is happening there. It is, in fact, not just ex-
traordinary what is happening there, it is a really by virtue of your
creating the network, what is happening in other parts of the coun-
try, for example, in Texas, in 3D printing is really amazing.
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So they started with 60 different participants, and today they
have somewhere about 140. The institute in Youngstown, Ohio, has
now partnered with University of Texas in El Paso, to—because El
Paso has the greatest number of 3D printers. My point is, what you
all are funding and are seeding with taxpayer dollars, I am a huge
fan as a private sector person of this program, because as Con-
gressman Honda said, most of the institutes are funded with some
taxpayer dollars, the minimum requirement a 1 to 1 match, most
are matched much more than 1 to 1 by the private sector, local gov-
ernment, and the universities, and the education partners.

It is also not just a big company game, but, in fact, I spent—I
talked with one small business who is making some of the powders
that are used in additive manufacturing. They said we never would
have had the gumption to build a new $70 million plant to create
these additive materials if this institute had not been created. I am
simply giving you the example of one, I mean I could go chapter
and verse on these things, but we do not have time today.

In terms of the role of academics, it is really critical that the pri-
vate sector and the academia partner together because the aca-
demic world is really great at research, but often you need some
help to go from research to market, that is the whole goal of the
NNMIs. And they are playing an absolutely important role in doing
the primary research, but they need the catalysts to the private
sector to get those potential products out of the laboratory into the
marketplace.

Seed funding is essential. I talked to—in each of the venues that
I visited, the leadership in those communities told me we would
never have come together organically, but it was the Federal gov-
ernment’s wisdom to do these programs that was a catalyst for us
to bring together. It is not just in one local city, they bring together
regions and then now are partnering in different parts of the coun-
try. It is very exciting what you all have unleashed, and I think
it is, you know, an extraordinary public/private partnership.

Mr. HoNDA. Mr. Chairman, if I just may. It may be of interest
to you, map out where a lot of these centers are, or the partici-
pating entities are with the centers so that members will see how,
you know, how it affects their own communities and the participa-
tion of that so that it does not sound like it is just that one spot,
but it is shared.

Secretary PRITZKER. I think that is a really good point, and I
think if we map that and then follow it over several years, you will
see then the role of the network is to expand. So the 3D printing
is not just in Youngstown, Ohio, but it is in Texas and in other
places, or you take composite materials——

Mr. HONDA. Sure.

Secretary PRITZKER [continuing]. Or the different—the seven or
eight different——

Mr. HONDA. Yes. So, Mr. Chairman, as to answer the question,
so what do I get out of it? Kind of an answer

Secretary PRITZKER. Exactly. For everybody.

Mr. HONDA. Probably the last question I asked was the antici-
pated buildup, because of this process, what impact does that have
in the future—this budget and in the future?
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Secretary PRITZKER. Well, in our budget, we have asked for $22
million to do—you authorized us to do at least one institute, last
year we asked for additional funding so that we could do at least
another institute. And the first one that we are working on, we
have just put out the FFO. And what is unique, if you recall me
saying in my opening comments, is we at the Department of Com-
merce for our advanced manufacturing institutes, the private sector
will determine the technology that we choose to fund, which I think
is different than Department of Energy or Department of Defense
where they are picking the technologies. And then what we are
asking for in our budget is the ability to grow the number of insti-
tutes.

When you talk about the $2 billion of mandatory funding going
forward, that is over a ten year period, and it is to stand up 27 in-
stitutes. That is what we had put in the budget.

Mr. CULBERSON. Thank you, Madam Secretary.

Mr. Rogers.

SOAR

The CHAIRMAN. Madam Secretary, I mentioned earlier about
SOAR, the economic development group we put together with the
governor. I visited last—couple weeks ago, I took the chairman of
the FCC to two of the poorest counties in the country, very small
counties, but where the local telephone co-op had installed high-ca-
pacity, high-speed cable—a remarkable thing in that small commu-
nity. The FCC chairman was flabbergasted.

But one byproduct of that is, the Teleco guy told us that he has
150 people now working out of their homes, doing things for Hertz
Rent A Car, and Hyatt Regency, and whatever. Those are jobs they
can do at home even if they are homebound. So one of the major
goals of SOAR is to lay 4,300 miles of high-capacity, high-speed
cable, statewide, starting in eastern Kentucky.

So, Mr. Honda, in competition with your Silicon Valley, there is
going to be Silicon Holler.

Mr. HONDA. Mr. Chairman, we really do invite that. And maybe
he can look at cyber security as one of the hubs for the area.

The CHAIRMAN. At any rate, I welcome your help in that. It is
an exciting thing, and it is beginning to pay fruit. And it is through
the work of your department and ARC, and EDA and others, that
we are trying to climb a very steep mountain.

INTERNATIONAL TRADE ADMINISTRATION—STEEL DUMPING

Let me briefly get back to the steel layoffs. Just before Christ-
mas, AK Steel in Ashland temporarily laid off 700 employees in a
very poor area. And those jobs are going to be almost impossible
to replace, at least in the short term, until we get Silicon Holler
going good.

Several of the steel companies around the country, in response
to the dumping that has been showered upon them, several of them
joined together and filed a complaint with the International Trade
Administration and the International Trade Commission, accusing
China, India, Italy, South Korea, and Taiwan of purposefully
undervaluing their corrosion-resistant steel imports in order to in-
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crease market share in the U.S. It is blatant, plain, open, purpose-
ful, intended.

In the fiscal 2016 omnibus bill, we provided increased funding for
the International Trade Administration’s enforcement and compli-
ance division. How is that working out? Can we hope to see some
result out of that?

Secretary PRITZKER. Do you want me to answer?

The CHAIRMAN. Please.

Secretary PRITZKER. Yes, Mr. Chairman, first of all, I share your
concern about the steel industry and the effects that unfair trade
is having on communities throughout our country.

First, the money, thank you very much for the additional re-
sources in fiscal year 2016. I think the goal is to hire 37 additional
enforcement officers. We have our pedal to the metal to try and get
these folks on board. It is a very, very high priority for us because
we have—on our anti-dumping and countervailing duty efforts, we
have over 300 orders in place, of which 149 relate to steel products.
So this is a huge problem.

In fiscal year 2015, there were 62 anti-dumping and counter-
vailing duty investigations initiated, of which about 40 were re-
lated to steel. And that is the highest number of cases we have had
in any one year in the last 15 years. So we are seeing what your
communities are feeling, and we are reacting as quickly as we can,
fve thank you with the additional resources to address these chal-
enges.

The other thing that we are doing is—a couple things I want you
to know that personally I have been doing. We hold the joint JCCT
meeting with the Chinese. In November, I personally raised this
with the vice premier about the dumping that is coming from
China and the over capacity that exists in their country. I talked
to a number of their economic officers as well.

We are now—and the vice premier has agreed, we are going to
have a JCCT steel—say that three times fast—JCCT steel dialog
is coming up in May, as well we are having—have, we are working
in the OECD with our trading partners on steel over capacity.

So we are working on a multi-lateral level, at a bilateral level,
we are doing our enforcement with as much of the resources that
you have given us. It is very troubling what is happening to our
steel industry. And steel capacity globally needs to be reduced.

And the other thing that we are doing—and I have spoken with
the CEOs of a number of our steel producers—is to work to make
sure that we have complete information as to what is happening
so that when cases are brought, we can be as thorough as possible
in prosecuting them.

The CHAIRMAN. Time is of the essence.

Secretary PRITZKER. It absolutely is. I could not agree with you
more, Mr. Chairman.

The CHAIRMAN. People are getting laid off every day, and these
companies are closing down. And unless something is done rather
quickly, you are not going to have a steel industry in the United
States of America.

Secretary PRITZKER. I am very worried about it. We are using all
the resources that we have, we are very focused on the tools that
we have in our tool chest.
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The CHAIRMAN. Thank you very much.
Secretary PRITZKER. Thank you, Mr. Chairman.

ENFORCEMENT ACTIONS AGAINST STEEL DUMPING IN THE U.S.

Mr. CULBERSON. To follow up on that very quickly, Madam Sec-
retary, what specific enforcement actions have you taken? You
talked to the Chinese Premier, you are worried about it. I think
Chairman Rogers raises a very good question, we certainly hear it
in the presidential campaign, it is resonating with the American
people. You have a tool kit at your disposal, this committee has
given you the resources you need. What specific enforcement action
have you taken against Chinese companies dumping steel in the
United States?

Secretary PRITZKER. Chairman Culberson, what we do is really
several things when it comes to enforcement. First thing we do is—
writ large and then I will talk about steel—is work with companies
with whatever trade barriers that they are facing.

In the case of steel, this is working with the Chinese to say you
need to cut capacity. And, you know, the challenge will be, will
they cut capacity fast enough to have our steel industry be able to
survive? They have cut it some, but it is not fast enough at this
stage. So there is the working with them.

There is our anti-dumping and countervailing duty effort, which
is where we basically assess the situation and then if there is
found to be dumping, and/or unfair subsidation then we put tariffs
and duties on those goods and products. And as I said, fully half
of the orders we have outstanding, 149 are on steel products com-
ing in from outside the United States.

And then finally, we support the U.S. trade representative in
WTO litigation. Because we are so familiar with working with the
companies on their particular issues, we use our expertise to help
the U.S. trade rep bring new cases.

And in the customs bill, which you all supported, there is now
additional resources in the ITEC, and hopefully through the appro-
priations, the U.S. trade rep will get another $3 million to continue
to pursue more within the WTO context.

Mr. CULBERSON. What I was driving at is, you know, talking to
the Chinese does not help, working with them does not help, they
are not likely to do this of their own free will. When have you
dropped the hammer on them and actually hit them with a tariff?

Secretary PRITZKER. Well, we do it

Mr. CULBERSON. That is what I am asking.

Secretary PRITZKER. Well

Mr. CULBERSON. Give the American people and Chairman Rogers
some good news here.

Secretary PRITZKER. Oh, lots. I mean, we have probably—last
year I think we did, what, about 40 new tariff cases, or something
to that effect. I will get you the exact number because I do not—
please do not misquote—I do not want to give you the wrong num-
bers. But we had more, as I said, more tariff cases last year than
we have had in 15 years, and of those, we had 62, to be precise
41 were steel cases. And I think, you know, the vast, vast, vast ma-
jority of those we found, you know, where we were—we had to put
tariffs in place because there was dumping.
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[The information follows:]

Question: Inform Chairmen Rogers and Culberson of specific steps DOC has
taken to sanction China

Response: Information on steel trade enforcement case shared with Chairmen
13%/(’)7%‘23{)51 émd Culberson staff on 3/2/2016. Phone call to Culberson on ZTE matter on

Mr. CULBERSON. That was the point of my question——

Secretary PRITZKER. I am sorry. Yes

Mr. CULBERSON [continuing]. Because Chairman Rogers is ex-
actly right, time is of the essence. These American jobs are dis-
appearing and the Chinese will—they do not pay much attention
to anything else.

Secretary PRITZKER. Thank you, Chairman Culberson.

Mr. CULBERSON. Thank you very much.

Mr. Jolly.

Secretary PRITZKER. We are pursuing this, and I will get you,
Chairman Rogers, the exact number of new duties that we put in
place over the last 12 months in the steel industry.

[The information follows:]

To Clarify:

For Calendar year 2015, there were 65 AD/CVD investigations initiated, of
which 45 were of steel-related products.

For Fiscal Year 2015, there were 62 AD/CVD investigations initiated, of
which 41 were of steel-related products.

In terms of new duties, there were 31 new AD/CVD orders in Fiscal Year

2015. The correct number of tariffs/orders put in place “in the last 12 months”
is 16.

Secretary PRITZKER. What you have done by giving us additional
resources is allowing us to investigate allegations more thoroughly,
so that if there is dumping, we can put the duties in place. So we
are very focused on this issue.

Mr. CULBERSON. And we will be paying close attention, Mr.
Chairman, and aggressively watching this. Thank you.

Mr. Jolly.

HANGAR SPACE AT MACDILL

Mr. JoLLy. Thank you, Mr. Chairman. Chairman Rogers, Chair-
man Culberson, thank you for your support of some of the Gulf
Coast of Florida’s priorities in the last year. Madam Secretary,
thank you for being here. I want to shift a little bit to a couple
NOAA priorities.

One in particular that I know is of strong interest, concern to
your department to the leadership at NOAA, and that is the notifi-
cation in the last few weeks by our friends at the 6th Air Mobility
Wing at MacDill, that they need their hangar space back for some
KC 135s coming in and what that means for the disposition of the
Hurricane Hunters and the NOAA fleet that, frankly, my prede-
cessor was very instrumental in working with the department to
make sure they were accommodated at MacDill.

I know the department and NOAA leadership has visited with at
least two airfields in the area, one at Saint Petersburg/Clearwater
Airport, which is in my district. It shares ramp space with the
Coast Guard station. My understanding is there is ramp space,
there is hangar space, there is office space for your 100 employees
there, and that might be a feasible alternative. I know the Tampa
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Airport also has land and ramp space. I'm not sure about their
h}zlangar and office space available. NOAA leadership has been
there.

My question for you really is from your perspective and that of
NOAA leadership, what you see as the options, the requirements,
the budget, the timeline. I know MacDill and the Air Mobility Wing
is suggesting no later than about this time next year. They need
the hangar space back at MacDill, so I was hoping you could com-
ment on what you believe the options are and, obviously, as well
as whether or not resources are there for any potential move.

Secretary PRITZKER. Well, thank you very much. You know, as
you mentioned, we have about 110 highly skilled employees in
your—in the area who support our Hurricane Hunters, and it is
very important to us to try and find a solution either at MacDill
or in that area because we feel that we might lose 50 percent or
more of our highly skilled, trained workforce if we were forced to
move.

So, first, we are working close with the Air Force. We are looking
at the options. We don’t have a specific option right now that I can
say we are going this direction or that direction, but what we will
do is keep you very much apprised of it. But it is a priority for us
to keep our skilled workforce, and so a massive move someplace
else is—it would be a real—one, it would be expensive at a time
when, as Chairman Culberson said, we are, you know, no one’s
flush with money.

And two is we have great people and we want to keep our people.
So we are trying to figure that out within those parameters. So I
have set out the priorities, but I don’t have the solution.

Mr. JoLLYy. Sure. Do you know, among the options, the posture
of the department, if you will, or of NOAA leadership, whether to
move within the area to an airfield that actually has existing facili-
ties? To me, that would seem fairly seamless. I know there has
been planning and design at MacDill to build a hangar, but that
would be a multi-year project.

And maybe if you could also share—and I apologize, I don’t know
the answer to this, kind of a color of money question—would Com-
merce ever be involved in bricks and mortar infrastructure on a
DOD facility, or do you rely just on leasing either at a DOD facility
or at a private airfield like Saint Pete/Clearwater or the Tampa
Airport?

Secretary PRITZKER. I can’t—Congressman, I can’t give you the
specifics of whether we would spend money on DOD airfield or not.
What I would say is the way I would look at this is to say what
is the most cost effective solution for the taxpayer?

Recognizing that I do not want to lose the talent that we have
because finding new talent, would be a disaster too. I think we
have to weigh all those issues. You may know more specifics in
terms of what the specific alternatives are. The team is working on
it and have committed to get back to me. And as soon as we have
our alternatives, we will work closely with you to make sure you
understand how we are thinking about it.

Mr. JoLLY. Sure. And I appreciate that and I realize it is an
issue for—that you rely on NOAA leadership for some direction on
that. I will tell you, it is obviously of great concern to our area, I
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know it is of great concern to NOAA to keep the Hurricane Hunt-
ers regionally in that area, it is a strong concern and priority of
mine as well.

And to the extent that our Chairman would work with me
throughout this cycle, I want to make sure if there are resource
issues or other impediments to keeping them in the Tampa Bay
Area where, geographically, I think it makes sense to keep them
both for your workforce as well as for the missions that they run.
I Wailnt to make sure that this subcommittee is a partner with you
on that.

THIRD-PARTY DATA COLLECTION

Two other quick items I will just lay on the record in case we
do not have time for a second round is we have worked very closely
with NOAA on third-party data collection for ensuring that the
data involved and decisions regarding fishery closures in the Gulf
is sufficient.

This committee, together with the Senate, provided additional re-
sources for additional third-party data, and I just want to lay on
the record the intent, at least one part of the intent, of going into
that was to bring the stakeholders to the table for the data collec-
tion at the beginning.

And I know so much of it will rely on peer-reviewed science and
academia, but the intent, the true intent, going back a year was
to make sure that our recreational, our for-hire, and our commer-
cial all feel as though they have a seat at the table at the begin-
ning of the data collection process, not at the end.

Secretary PRITZKER. Congressman, we agree with using third-
party data, and we think it can help improve our stock assess-
ments. And so our fiscal year 2016 priority has been to do, for ex-
ample, red snapper evaluation, that is where we started and began.

So one of the things I think March 2 and 3 in New Orleans, we
are meeting with the private sector to talk about what our prior-
ities are so that they can actually figure out how, with the data
that they collect, to be able to support our efforts.

Mr. JOLLY. Sure.

Secretary PRITZKER. So I think, we are big believers in those
kinds of partnerships and appreciate your support in that respect.
And as it relates to the Hurricane Hunters, we will stay in close
contact as to what we find out.

Mr. JoLLy. Thank you. And on that, I know we do have to rely
on academia to get the peer reviewed science right, but I don’t
want us to lose sight of the fact that we want this sector stake-
holders to be involved in that process as well. So, thank you.

Secretary PRITZKER. As you can tell, I am a big believer in the
sector stakeholders being our partners.

Mr. JoLLy. Thank you.

Mr. CULBERSON. Thank you, Mr. Jolly.

Mr. Palazzo.

SHARED SERVICES

Mr. PALAzzo. Thank you, Mr. Chairman. Madam Secretary,
thank you for taking the time to meet with us today and answer
our questions. As you know, the administration has recognized the
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potential that shared services could be very beneficial for Federal
agencies, both in terms of saving money, but also efficient delivery
of services. I have seen this first hand in the private sector as well
as in the public sector. I would like to agree that shared service
is the way to go.

I notice that the budget supports it also with $45 million for a
shared service initiative, and that Commerce has actually put out
an RFP as well. Could you elaborate on your efforts, and what
phase are you now? You got certain sites geographically in mind?
And just tell me more about it.

Secretary PRITZKER. Sure.

Mr. PALAZZO. I think it is a great idea.

Secretary PRITZKER. Absolutely. Well, first of all, we had a re-
treat—we have been working on shared services to try and bring
this together for several years, or a couple of years. We had a re-
treat in February, early February, of all the leadership of the De-
partment, and the outcry for—demand for this service, because we
are really struggling with HR acquisitions and IT support in most
of our bureaus.

It is hard to attract the talent that we need in those bureaus,
it is hard to get a service quality that befits the taxpayer. And so
we are very grateful for NASA’s support. I know the Stennis Cen-
ter has been very, very helpful to us as we have been putting our
plans together. Where we are, I think we are in phase 3—phase
3—of our process, where we are focused right now in putting to-
gether the HR component and going live this year.

So it is a high, high priority for us. All of our bureau leaders
unanimously agreed that we need to have shared services in HR
acquisition and IT. And there is a fundamental view that by doing
this that we will be able to have increased accountability, increased
transparency, and increased productivity.

So we are really committed to this effort, and I really appreciate
the support that, as I said, NASA has given us through their
shared services center in your district.

Mr. PALAZZO. Well, I am glad that you are consulting with other
Federal agencies. I think there is a best practice out there for ev-
erything, and going and recreating the wheel, or having to struggle
through, you know, alone is not necessary, because—and so I am
happy to see that you are working with NASA. Because, I think,
the same could be said for data consolidation.

It seems like, you know, everybody is talking about data consoli-
dation and—but there is actually Federal agencies that have done
it, and have done it well, and 1 wish these other agencies would
look to them for their best practices, and government sharing it
across the board. But I do look forward to maybe hearing more
from your office if you could provide someone to come brief me.

Secretary PRITZKER. Absolutely.

Mr. PAaLAZzZo. I would like that.

Secretary PRITZKER. Happy to do that.

BUSINESS NEEDS FROM THE ADMINISTRATION

Mr. PALAZzO. Well, thank you. Also, you are the voice of busi-
nesses in the United States. What is—and I read your bio and your
introduction, and so you have talked to a lot of businesses, large
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and I am assuming small as well, every category—what do they
want out of this administration? What do they want to see Con-
gress do? And I am from the private sector, I talk to a lot of busi-
nesses as well in my district, and I know what they are telling me,
I am wondering what they are telling you, and what you are telling
the administration.

Secretary PRITZKER. Well, you know, I hear a lot of different
things, but there are some common themes. The first is, help us
to sell our goods outside the United States. Help us to navigate
these complicated countries where there is potential for our prod-
ucts. And so one of the things we have done is we have improved
our market reports so that companies, large and small, but particu-
larly small, you know, GE is going to figure this out, but the small
company in any one of your districts needs more assistance. And,
frankly, I ran companies that were more like those in your district
and so that is one thing they want, help us do that.

So we have done a number of things in terms of both people,
which is why we are asking for more resources for our foreign com-
mercial service, but also we have created tools to help companies
navigate throughout the world.

Second thing they ask for is, help us, we are struggling to find
the workforce that can help us grow our companies. And so for the
first time we made skilled workforce a priority of the Department
of Commerce. And it does not mean—we are not trying to be the
Department of Labor here, but what we are trying to make sure
is that the voice of busines

And the President listened to us and said the voice of business
needs to be present in all of those grants, whether they are from
the Department of Labor or other parts of our government. So that
is a second area where we have been very active.

The third is we need good information. Whether it is information
coming from the American community survey or information com-
ing from the weather service, we need actionable information that
can help us make smart decisions. And so what we have done is
we have created a data service within the Department of Com-
merce that is not only saving you money, and us money, and the
taxpayer money in terms of producing data products because we
are doing more efficiently with better quality people by centralizing
that effort. But we are also getting better products out to the busi-
nesses in America so they can decide where to grow and how to
grow. Those are just several things I have heard. I can go on and
on.

Mr. PALAZZO. What about certainty and stability? You know, as
a CPA, I like to be able to plan if I am going to make a capital
investment or hire additional employees. And what I am hearing
is that in this environment, people, they just can’t do it, and it may
be partly Congress, partly the administration. And, in addition,
they are looking for tax relief and regulatory relief. Surely, you are
hearing those themes as well.

Secretary PRITZKER. Of course. And so in terms of certainty and
stability, that goes without saying. As we know, and I know— I
have 27 years in the private sector—business people are good at
making decisions, risk-based decisions, on their products, but when
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you can’t understand the landscape it is very hard to invest, and
that is a big challenge.

Particularly with this challenge that has been affecting the mar-
ket, right, our public markets. I am not sure—well, let’s just say
that has, I think, given people a lot of pause for thought lately. In
terms of tax policy, there is absolutely an interest in seeing busi-
ness tax reform. There has been, since the day I walked in to my
position and, obviously, tax policy sits with the Treasury but as
part of the President’s economic team, we have been trying to fig-
ure out how to work with Congress to do business tax reform. And
that is, obviously, a much bigger conversation than probably we
have time for right now. But those are issues that are absolutely
on the front burner for businesses.

Mr. PALAZZO. Madam Secretary, thank you. I know my time has
expired. Thank you, Mr. Chairman.

Mr. CULBERSON. Thank you, Madam Secretary.

Judge Carter.

CYBER SECURITY

Mr. CARTER. Thank you, Mr. Chairman. Madam Secretary, I
apologize for being late. We had weather delay, and that kept us
sitting on the runway for a long time. But I am glad to be here,
I am glad you are here with us today. Thank you for coming.

I want to talk about something that, at least on the subcommit-
tees that I serve on, seems to be mentioned almost every day and
that is cyber security, cyber threats. You mentioned the formation
of a commission on an ANSII national cyber security. What are
some of the goals you have for this commission and how will they
interact with DHS, who has important efforts in the same arena?

Secretary PRITZKER. Well, first of all, Congressman, thank you
for being here. And the cyber commission is something that the ad-
ministration announced about a week or ten days ago, and we at
NIST provide the secretariat, if you will, for the commission, it is
a bipartisan commission.

And the goal is to address a number of issues over the next—
that face us in terms of cyber security let’s say over the next five
years, it is not meant to be something for just this year. We play
a important role at NIST, because first of all, we developed the
cyber security framework. And the cyber security framework is
both a language and a structure by which both the private sector
and the public sector manage our cyber security.

And it is extremely important, and we are seeing a massive take-
up on our framework. And, in fact, one of the charges for us in the
whole cyber security national action plan is for us to up—the
framework is, I think, 18 months old, it is not that old—but is for
us to continue to evolve it, to modify it.

And the second thing that we are doing is working very closely
with the chairman and vice chairman of this commission, Tom
Donilon and Sam Palmisano, the former CEO of IBM, have said
they are putting an agenda together and they asked us there to
help them to, one, confirm this is a good agenda, but, two, then
help operationalize the agenda. And our goal is to help make rec-
ommendations that, at the end of the day from the commission,
that help both the private sector and the public sector.
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Mr. CARTER. And this commission is made up of both government
people and private sector folks?

Secretary PRITZKER. Yes, it is. And we absolutely made sure of
that when the President was conceiving of the commission that the
private sector as well as the public sector are represented.

Mr. CARTER. Well, I serve on this subcommittee, which almost
everybody has a cyber issue in this subcommittee; chairman of
Homeland Security, and we have a big cyber effort we have to deal
with; and I am on defense, which, you know, it is cyber every-
where.

I sometimes wonder if we—and I don’t mean this in any way a
criticism of this commission— but if we do not continue to just
keep adding more and more people, little pieces out there, and we
are not all working together on that. And I would hope that any-
thing new created would be at least communicating, not in silos,
but communicating with others so that we really have a united ef-
fort in this fight.

Secretary PRITZKER. Congressman, the cyber commission is
meant to be comprehensive, it is not meant to be siloed. The sec-
retary of the Department of Homeland Security, he and I sat side-
by-side with one another as this commission was being put to-
gether and announced. Our teams are working side-by-side with
one another, and what we are trying—and our goal is not to have
this be a little piece of the pie but instead a comprehensive look
at what does the country need to do to deal with the challenges
that we are facing.

Given that the Internet, as it was created, was not meant to
carry the trillions and trillions of dollars of financial instruments
that it is carrying; the trillions of dollars of commerce that it is car-
rying the very sensitive Department of Defense data; and on, and
on, and on. So now what do we do since this thing kind of grew
by itself, now what do we do to protect ourselves? And that is kind
of the charge that has been given to this commission.

PROTECTING THE DATA-DRIVEN ECONOMY

Mr. CARTER. Well, you know, many of us—and I don’t know how
much time I have got—many of us are concerned about the increas-
ing intrusions pose—continue to build on I think our data-driven
economy. How would we reassure the American people by what the
efforts that you are putting together that everything possible is
done—being done to protect the data-driven economy? You can
wake up in the middle of the night in cold sweats thinking about
what could happen if they brought down the American data-driven
economy.

Secretary PRITZKER. Absolutely. And, you know, your point that
each of us has to do our part but that someone has to look at the
whole, I think is absolutely right. And, you know, we at the De-
partment of Commerce, our rule is to work with the digital econ-
omy on policy development. And that is one of the reasons in our
budget we ask for funding for digital policy because, increasingly,
the private sector is coming to the Department of Commerce and
asking us to weigh in on whether it is issues of the open Internet,
or issues of the Internet of things, or autonomous vehicles, or
smart cities, or sensorized wearables, you know, privacy and na-
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tional security issues as those come in contact with one another,
the cyber security safe—you know, the U.S.-E.U. Safe Harbor, et
cetera, et cetera.

I think it is very important that we develop a policy—more policy
standpoints about this, but then from the standpoint also of protec-
tion. At NIST, one of the things we did we just opened the National
Cyber Security of Excellence where we are working with the pri-
vate sector, 23 different private sector partners, to look at the cyber
security of everything from a police car, think of all the information
in a police car, to our electric grids.

So this is a massive, as you point out, issue and requires us to
bring both the science, the private sector together with the public
sector. And we have to strengthen those engagements.

Mr. CARTER. Thank you for your answers, I appreciate it. Mr.
Chairman.

NIST: CYBERSECURITY AND FOREIGN NATIONALS

Mr. CULBERSON. Thank you, Judge. Before I go to Mr. Honda, if
I could very quickly, I want to bring to your attention, something
I think I talked to you about last year. I know that the National
Institute of Standards and Technology is responsible for creating
the cyber security standards for the government, as well as you
just mentioned the Cyber Commission at NIST is working with the
private sector to see what those standards should be for everything
from police cars to electric grid.

I have to tell you, I just got this assignment last January and
one of my first meetings was with the interim director at NIST last
spring and he really worried me, because he came into my office
and said very cavalierly that he was allowing foreign nationals to
come into NIST headquarters with flash drives and laptop com-
puters. He alarmed me so much because I know of the problem of
foreign nationals coming in with—I think if you walk into the Pen-
tagon with a flash drive, you go straight to prison, I believe. Judge,
is that about right? And I was deeply concerned.

So I asked the FBI to go out and meet with your folks out there
at NIST. I understand from my committee staff that the FBI is sat-
isfied that some improvements have been made. Could you talk to
me a little bit about that? Because that is just unacceptable to
allow foreign nationals with flash drives and laptops to walk into
the center of where the United States Government is developing
cyber security standards for the government and for police cars to
the electric grid. I hope you have got a good handle on that.

Secretary PRITZKER. Well, Chairman Culberson, we take very se-
riously your concerns about the issue of foreign nationals at NIST
antill, frankly, we take very seriously the issue of cyber security as
well.

Look, the threat environment continues to change that we have
to balance that and that primary with the issue of to solve some
of the problems and technologies that we need to do, we need to
work with the best and brightest around the world. And so there
is a certain amount of openness and cooperation that is required
in order for us to solve some of the cutting-edge, global problems.

Having said that, Director Willie May, in thinking about the
challenges of our foreign nationals, ordered an internal review of
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how NIST manages its foreign guest researchers. And we have
proactively initiated a number of improvements since our conversa-
tion last year.

We have issued, first of all, an overarching set of policies based
upon not only the review that you had us do with the FBI, but also
we recruited a security expert to be on staff who has a counter-
intelligence background. Also the Deputy Director reviews all re-
quests for certain workers from certain countries. We have also re-
quired that non-Federal researchers are readily ID’d on their
emails, so we know whether someone is, you know, a Federal re-
searcher or a guest researcher.

We have also upgraded the physical security throughout our
campus; cameras, access control, cipher locks, and things like that.
And then we have done additional training of our NIST staff to
make sure that they are sensitized to the potential challenges that
a foreign worker could bring to our campuses.

Mr. CULBERSON. One of the other things I asked you to do was
to be sure that you involve the FBI on a regular basis to come out
and conduct reviews to ensure that that level of security was satis-
factory in the eyes of the FBI. I think the FBI is truly the gold
standard when it comes to protecting this Nation against a cyber
attack. Is the FBI still reviewing on an ongoing basis how you are
handling this at NIST?

Secretary PRITZKER. I do not know, Mr. Chairman, when the last
time the FBI was there, it has certainly been within the last year.
I do not know precisely what they are doing, but I will look into
it and we will get back to you.

[The information follows:]

Question: Let Chairman Culberson know when FBI last engaged with NIST
Response: Department completed follow-up with Culberson staff on 3/17/2016.

Mr. CULBERSON. Thank you very much.

Secretary PRITZKER. Thank you.

Mr. CULBERSON. Mr. Honda.

Mr. HONDA. Thank you, Mr. Chairman.

Just off my time, I will comment about the FBI. You may call
them illegal status, but in the Asian-American community they
have made some arrests at work, at home, and held people in jail
without due process and then after a few months they drop the
charges. And these folks have been left without their character,
their jobs, their reputation, everything else like that, not even with
an “I'm sorry.”

So I think that we need to keep a rein on them and/or ask them
what kind of training are they going through, because I think it is
kind of a serious matter and it is getting our national attention.

So I want to support our enforcement agencies, but I also want
to support and make sure that our citizens in this country are pro-
tected against undue intrusions in the name of security. So I think
that we have to be careful how we go about doing that.

Thank you, Mr. Chairman.

SELECT USA

Madam Secretary, the SelectUSA Program seeks to grow foreign
direct investments, as we are talking a lot about jobs and every-
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thing else like that, and the foreign direct investment in the U.S.
and create or maintain jobs here in the United States. So can you
speak to the program’s results since its creation in 2011 and how
the additional funding would allow SelectUSA to expand its serv-
ices?

Secretary PRITZKER. Thank you, Congressman.

You know, SelectUSA’s job is to communicate the benefits of in-
vesting into the United States. And the United States, as we know,
has been ranked multiple years in a row as the number-one place
for investment, and our job is to connect investors to investment
opportunities in communities throughout our country. SelectUSA
has helped facilitate over $17 billion worth of investments. What
we have done is develop a strong team of investment promotion
specialists that help navigate both the U.S. Government, as well as
help introduce investors to the state or local economic development
officers.

We have held two investment summits to date, we have a third
01}e coming this June. I invite all of you to attend, it is really ter-
rific.

MI{‘) HoNDA. Excuse me, where were they held, the two first
ones?

Secretary PRITZKER. The first two, they are always held here to
date in Washington, DC. The last one we had, over 2,000 firms
were represented who wanted to invest in the United States. I
think we had, every state had economic development representa-
tion, officers represented. So it was terrific. As the economic devel-
opment officers tell me, this is a target-rich environment for them
to find new investors into their states.

Obviously, we do not prefer one state over another. Our job is to
bring folks together. We have also led road shows to various coun-
tries and to the United States, including 14 events just in the last
year.

The additional funding, you asked what would that do. That
would allow us to expand our services for investors and U.S. eco-
nomic development officers in 14 additional focus markets. We
have 32 markets total, we do not cover the 32 markets yet. And
this would allow us to integrate the investment promotion into the
U.S. and foreign commercial service apparatus.

And, finally, it would allow us to create public-facing foreign di-
rect investment data analytic tools, so it is easier for an investor
to figure out where they should put their plant or investment as
it relates to, let’s say, supply chain or our infrastructure or our tal-
ent pool, et cetera.

Mr. HONDA. To follow up on that, you said that you do not choose
sites for them, but in our country we have depressed areas like our
chairman talks about, certain communities that are being hit be-
cause of the energy shift. And it seems to me that some attention
should be paid to those communities where they might want to be
able to look at those communities and say what are some of the
possibilities of investments there and what kind of activities can
come up there, because there are a lot of skilled people out there.
It is just the economic picture has changed and I think that some
direction or some discussion around some of the impacted areas of
our country might be important.
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Thank you, Mr. Chairman.

Secretary PRITZKER. I appreciate that.
Mr. CULBERSON. Thank you.

Mr. Jolly.

Mr. JoLLy. Thank you, Mr. Chairman.

ARGOS

Madam Secretary, just one more quick topic and again focused
on NOAA, so if it is something we need to just put on the record
and get back to. But I appreciate the request for additional invest-
ment in ocean acidification and coastal resiliency.

My question is about the delay of the Argos Satellite launch, the
data-collection program that I believe as late as last year the deci-
sion was made between NOAA and some of the industry partners
involved in the Argos program to launch in 2019, and I understand
in the request that is possibly delayed now as late as 2021. And
if we need to take it for the record, we can, but this is a question
given our mutual interest in both data as well as the quality of our
oceans, the ability to monitor the data related to ocean quality,
ocean acidification, resiliency, and so forth. How Argos contributes
to the current mission and any fear of a lapse in data collection or
compromised data as a result of a two-year delay from a schedule
that as recently as last year was just agreed to.

So if you do have any information on that, I would be happy to—
certainly appreciate any contribution. If not, we can do it for the
record.

Secretary PRITZKER. So are you talking about our GOES-R pro-
gram?

Mr. JoLLy. Right.

Secretary PRITZKER. Right, exactly. OK. So we had——

Mr. JoLLY. Argos.

Secretary PRITZKER. What? Yes, why don’t I let our staff talk to
you about it, because this is one that I am not as briefed up on.

Mr. JoLLY. Sure. And I appreciate that.

Secretary PRITZKER. Terrific.

Mr. JoLLy. If we can just put it on the record and follow up.

Secretary PRITZKER. I know more about our Polar Follow and our
GOES-R program.

Mr. JoLLy. Right. No, Argos. Thank you very much.

Secretary PRITZKER. Thank you.

Mr. JoLLy. I appreciate it.

Thank you, Mr. Chairman.

[The information follows:]

ARGOS CONTRIBUTIONS TO GATHERING OCEAN DATA AND INFORMATION

Argos-DCS collects, processes, and disseminates environmental data from more
than 14,000 fixed and mobile platforms worldwide. NOAA relies on the Argos sys-
tem to collect worldwide ocean data (e.g., temperatures, air pressure, currents, and
salinity) from moored and drifting buoys and submerged profiling floats. In addition
to ocean data, Argos provides data for wildlife studies, monitoring and managing
fisheries, non-environmental applications (i.e., monitoring vessels to improve mari-
time transportation security, tracking humanitarian supplies), and other environ-
mental applications (i.e., environmental safety, hydrology, and marine pollution re-
sponse applications).
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EFFECTS OF A 2-YEAR DELAY OF ARGOS

The Department of Commerce is not afraid that a two year delay will compromise
the Department of Commerce’s ability to monitor the data related to ocean quality
and resiliency at this time. The Argos constellation is currently healthy and NOAA
and its partners will continue to monitor and manage to ensure constellation health.
The Department and NOAA will reevaluate the ARGOS constellation needs as a
part of the FY 2018 budget process.

Mr. CULBERSON. Mr. Palazzo.
BUILDING A WEATHER-READY NATION

Mr. PALAZZO. Sure. You know, I am here, I have got a chance
to ask you another question, I will take it.

You mentioned in your testimony building a weather-ready na-
tion and you mentioned of course NOAA National Weather Service.
And we have in my district a specific interest with the National
Data Buoy Center, which is extremely important to help calculate
natural disasters and patterns in our oceans. Can you expand?

I mean, right now I am getting all kind of weather alerts back
home, tornado watches and stuff like that. So it is on my mind.
Maybe a little bit more about what it means to build a weather-
ready nation.

Secretary PRITZKER. Well, what we are trying to do at a large,
philosophical level at the National Weather Service is as follows,
is to make sure that we are not only collecting enough information,
that the data is good and that we have information, but it is no
good if we just know it. We have to be able to get it out to the first
responders, to the emergency managers, to mayors, to governors, so
that they can do something with the information that we have.

And so we are trying to evolve the Weather Service from one that
is just focused on having the most accurate information to one that
makes sure we are having the most accurate information and get-
ting it into the hands of those people who can take action to protect
life and property.

And so that means we need to think about making sure that we
have our resources first of all as it relates to buoys and things like
that, and data collection. In fact, in our budget request we are talk-
ing about trying to expand our Automated Surface Observing Sys-
tems to not only extend their life, but improve their functionality.

And in fact I have these great maps that the team did for me
about the amount of coverage we have today and the amount of
coverage we would like to have, so that we can have better data
information that we think we can achieve and we have some money
in our budget for that. The other is to improve our Doppler radar
system.

But fundamentally, having good information is not good enough.
I mean, if people are dying or property is being hurt, we need to
make sure that we are getting that information to the folks on the
ground who can do something with that information. Now, some-
times that means responding to a hurricane, but it also means a
better understanding. What is going to happen, what kind of flood-
ing, what kind of drought is being predicted, what kind of extreme
weather should we be thinking is coming? And that is a lot also
of what we are doing with the Weather Service.
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So a weather-ready nation is one that is more than just knowing
what the weather is going to be in the next hour, it is being able
to get enough information early enough so that actions can be
taken to protect life and property.

Mr. PALAZZ0O. Thank you.

OCEAN EXPLORATION AND RESEARCH

Mr. CULBERSON. Thank you.

Madam Secretary, half of the United States actually lies under
the ocean and under the exclusive economic zone of the United
States, and the Office of Ocean Exploration and Research conducts
mapping—oh, excuse me, Mr. Carter, forgive me.

Mr. CARTER. That’s all right. I will catch up after you. Go ahead.

Mr. CULBERSON. Excuse me, I am sorry about that.

Anyway, I want to ask, in the budget request that you submitted
to the committee you propose cutting that program by nearly 40
percent. Yet the mapping that they are doing, the cataloging of the
mineral resources that are out there is extraordinarily important,
particularly in light of the fact that the Chinese have locked up 98
percent of the world’s rare earth elements and it is already appar-
ent that there are vast amounts of rare earth elements out there.

That is an extraordinarily important program that the committee
strongly supports. I am very passionate about it, and could you talk
to us about why you proposed cutting that program by nearly 40
percent? I hope that is not something that you intend to do. I
would hope you will be as strong a supporter of that program as
this committee is.

Secretary PRITZKER. Well, Mr. Chairman, first of all, NOAA’s
ocean exploration program does very important work and, you
know, both NOAA and I support the program that we do. What we
are trying to do is weigh competing demands on our NOAA budget
which led to us decreasing the request for that program. But what
I would assure is we run a skilled program at the proposed funding
level.

The other thing we do, exploration of rare earth minerals is
something that is work that is supported by our proposal and will
improve our knowledge of the possible location of these resources
within our U.S. exclusive economic zones.

So we are trying to balance our budget here, but also to make
sure that we are better understanding exactly what are the assets
that we have within our oceans.

Mr. CULBERSON. Well, I will pass to Mr. Carter, but I want to
recommend to you that the work being done for example by Dr.
Robert Ballard and the Nautilus in the private sector, he matches
every dollar that you invest and that NOAA invests in the work
that the Nautilus does, he matches it with at least two dollars of
private funding and they are doing extraordinary work. So I hope
that you will continue to support that program aggressively, be-
cause it is a great benefit to future generations.

Secretary PRITZKER. Terrific. Thank you.

Mr. CULBERSON. And I recognize Mr. Carter.

Thank you.
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PROTECTING INTELLECTUAL PROPERTY

Mr. CARTER. Thank you, Mr. Chairman.

Madam Secretary, you mentioned the good work that you are
doing to spur innovation and technology. What steps are you taking
to address the intellectual property theft perpetuated by foreign
nations and specifically China?

Secretary PRITZKER. It is a challenge. What we have done is we
work with the Chinese. And I will begin with the Administration’s
position, which is this went all the way up to President Obama and
President Xi, where President Obama and President Xi agreed that
we would not tolerate intellectual property theft for commercial
purposes between our two countries. And that was a very impor-
tant marker to set down and something that we are watching very
carefully as to what has occurred since last September when that
agreement was reached.

And the second thing that we do through our dialogues and our
work through the International Trade Administration, we work
with China on, you know, I work with different companies that
have various issues with the Chinese Government, raising specific
issues as they arise with their government as it relates to intellec-
tual property theft.

And I have been a consistent and strong voice for intellectual
property protection as it relates to the Chinese. It is a challenge.

Mr. CARTER. Well, you know, I come from a world where actions
have consequences. And it is great to get two heads of state to sit
together and say, boy, this is really a bad deal, this should not be
happening. But the next question is, what happens if it is hap-
pening and what are going to be the consequences to the thieves
that are stealing the intellectual property? And I do not think we
get to that level of addressing it. And you do not stop bad behavior
without having consequences of bad behavior.

And I heard a story from a small, relatively small company about
how they had grown to the point where they could utilize the Chi-
nese market to build their product better, except that within 18
months the Chinese had stolen everything they had and basically
were putting them out of business.

And, you know, you hear these stories all the time and you hear
the stories from the big guys who say they are stealing our best
ideas we have had recently. And having tried, at least had a few
intellectual property cases filed in my court, amazingly enough,
what you steal today becomes irrelevant eight months from now in
some industries, because it is already old data or old information.
And so the courtroom even does not reach the consequence area be-
fore everybody says it is not worth fighting over.

They are going over a line on this. We have to do something to
get their attention or they are not going to stop.

Secretary PRITZKER. Well, the President has also created the
ability to do sanctions against bad actors who are stealing intellec-
tual property of our companies. And so that sits in place and the
utilization of those sanctions is something that the decision to do
that resides above my pay grade.
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Mr. CARTER. And I understand that. I just hope that we not only
do that as an example, but let the American public know it is an
example and we are pointing the finger at people that are stealing.

Secretary PRITZKER. I will be sure to share that.

CURRENCY MANIPULATION

Mr. CARTER. And in the same scope of relationship, in your opin-
ion, how big of a problem is currency manipulation and what steps
are we doing to limit its impact on international trade for the coun-
try?

Secretary PRITZKER. Well, you know, currency manipulation re-
sides in the Treasury Department, addressing that, I think that is
appropriate. There is one place where the hammer exists, if you
will.

Having said that, the Customs bill, which you I believe will get
signed into law tomorrow and you all passed, gives the Treasury
Department and the Administration more tools to deal with cur-
rency manipulation and it is something that is very welcomed,
frankly, by all of us in addressing those challenges.

We at the Department of Commerce particularly would deal with
currency manipulation if it was brought up as something that was
viewed as a subsidy, that is technically the way it would enter into
the Department of Commerce’s AD/CVD, our Anti-Dumping and
Countervailing Duty processes. But really most of the tools exist
and the most useful tools exist at the Department of Treasury.

Mr. CARTER. As you deal with industry, do you hear complaints
about currency manipulation as making an unfair playing field for
our products and services?

Secretary PRITZKER. To be honest, that is not the big—I have
heard there are selected industries that have raised that, but intel-
lectual property protection is much bigger

Mr. CARTER. It is a much bigger deal.

Secretary PRITZKER [continuing]. Much broader, of much greater
concern to our industry.

Mr. CARTER. I agree with that.

Thank you, Mr. Chairman.

Mr. CULBERSON. Thank you.

INTELLECTUAL PROPERTY SANCTIONS

Madam Secretary, there is a common theme here that the Chi-
nese have continued to be one of the worst actors in the world
when it comes to stealing intellectual property, whether it be
dumping steel or currency manipulation, but I have to tell you, we
just have not heard enough. I am glad to hear you have imposed
some tariffs.

What sanctions has the Administration imposed on the Chinese
for the theft of intellectual property?

Secretary PRITZKER. I will have to get back to you on that and
give you an outline of what has been done.

[The information follows:]

Strong protection and enforcement of intellectual property rights in China is a
high priority for the Administration and the Department of Commerce.
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We have continued to raise our concerns with the highest levels of the Chinese
leadership in settings such as the U.S.-China Joint Commission on Commerce and
Trade (JCCT).

However, counterfeiting and piracy rates in China remain unacceptably high.

Our colleagues at the Office of the United States Trade Representative (USTR)
have identified China as a Priority Watch List Country in annual Special 301 re-
ports; our International Trade Commission (ITC) colleagues have issued limited as
well as general exclusion orders against multiple Chinese suppliers of patent-in-
fringing goods; and the Department of Justice (DOJ) has obtained indictments
?giinfit several Chinese state actors involved in the sort of cyber theft you high-
ighted.

Last year, the President issued the Executive order on “Blocking the Property of
Certain Persons Engaging in Significant Malicious Cyber-Enabled Activities,” which
targets the threat posed by malicious cyber actors Specifically, the Executive Order
authorizes the Secretary of the Treasury, in consultation with the Attorney General
and the Secretary of State, to impose sanctions on individuals or entities that en-
gage in malicious cyber-enabled activities that create a significant threat to the na-
tional security, foreign policy, or economic or financial stability of the United States.

I defer to the Secretary of the Treasury on any actions he may have taken pursu-
ant to the Executive order.

Mr. CULBERSON. My impression is there have not been any sanc-
tions. I mean, this is the equivalent of cyber warfare that the Chi-
nese have declared on us some time ago and it really is about time
t}ll)? United States hammered them back. This is just not accept-
able.

When you go to these briefings with the FBI, you discover that
the Chinese have engaged in the largest theft of property probably
in the history of mankind. It is an extraordinary loss of intellectual
property. Mr. Carter is exactly right. Small companies, large com-
panies, on a massive scale we are seeing a level of intrusion that
is absolutely unheard of. They stole all the government records on
government employees. And if it had been semi-tractor trailer
trucks backed up to a government office loading file cabinets, I
think the level of outrage would be greater, but that is essentially
what the Chinese government has done.

So I hope you gather of course from the questions that you have
heard from all of us here today that we are counting on you and
this Administration to respond, whether it be dumping steel, theft
of intellectual property, protecting the Internet, protecting our pri-
vacy as Americans from governments around the world attempting
to interfere in the way the Internet is regulated. We need action
and we are looking to you to do so, and this committee will be ag-
gressively working to ensure that that action is taken.

Mr. Honda.

Secretary PRITZKER. Absolutely understood. Thank you.

Mr. CULBERSON. Thank you, ma’am.

Mr. HONDA. Thank you, Mr. Chairman.

Two quick questions. One has to do with census preparation, the
other is the Minority Youth Entrepreneurs.

Could you please talk about some of the budget problems we
might be seeing a few years from now if the budget for 2020 census
preparation activities were to be greatly reduced below the re-
quested level for fiscal 2017 and what cost-saving innovations for
the next decennial census might not be achievable under a greatly
reduced budget.

And then the other question would be Minority Youth Entre-
preneurs. The Department’s request for the Minority Business De-
velopment Agency contains a new $3.6 million initiative focused on
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business innovation for young entrepreneurs. Madam Secretary,
could you please describe the ways in which you anticipate this ini-
tiative will help enable young entrepreneurs to create jobs and
spur innovation in the economy?

Secretary PRITZKER. Absolutely.

So let me talk first about the 2020 census, which is at a very
critical phase, as we are all aware. Our commitment is to try and
save $5 billion, but in order to do that we have to spend money.
And this is one of the critical years and that is why we have asked
for a significant increase for the Census Bureau to $1.6 billion.

We released an operating plan for the census in October, that is
three years ahead of what the 2010 cycle is. In our operating plan
we detail what we are going to do and the milestones that we set
out for ourselves for all of us to know whether we are on track or
not to have a 2020 census the way we want.

And the thing about the 2020 census is we are trying to do four
main things that are new. First is use administrative records. And
if we want to use administrative records and we have gotten great
access to many, many records, some of which though we would like
to get access to that need legislation, but many that we have got-
ten, we have got to test the efficacy of using administrative records.
We cannot just use them and hope that it is going to give us an
accurate census.

The second is we are re-engineering the field operations to be
more efficient, so that when we send people into the field we know
that there actually is someone at the other end of the doorbell to
answer the door.

The third is we want to collect more information over the Inter-
net. As you can imagine, we need to make sure it is secure, we
need to make sure we know the person who is responding is the
person they say they are. And so there is a lot of testing that has
to go on with that.

And, fourth, we have to have a communications plan with the
American people that explains here is how the census is going to
work in 2020. So there are a lot of things that need to be tested
this year before we can do what we call an end-to-end test which
has to be done in 2018 in order to lock down the census for 2020,
make any final adjustments and lock down the census for 2020.

So this year, one of the things that we’ll do is a very significant
test in both Houston and in Los Angeles and we will also test—
we decided not to use the bring-your-own device but instead we are
leasing devices where we’re going to control the operating systems
being used. All the software is our software, but this way we will
also be able to control the operating systems that are being used.

So there is a lot that is happening with the census. The other
thing that is important that we need to spend money on now is we
are putting in place the technology and the systems to be able to
assimilate all the information that we are taking in. That has to
be completed and tested also now so that we know that that works
at the time of the 2020 census.

So I think to date we are meeting our milestones. We work—my
deputy is briefed monthly on where we are at. I feel that we are
very—and I am briefed, you know, no less frequently than quar-
terly on exactly where we are at. So we are very much on top of
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it, we know what is at stake, but we need the money to be able
to actually execute this year. So it is a very important year for the
census.

As it relates to MBDA and your question about MBDA, we have
proposed to add two programs. First is the minority—program for
minority young entrepreneurs which is really—what we know is
from research. If there are minority run enterprises in a commu-
nity, there is less crime. So we need more minority run businesses
in the communities that are having the biggest challenges.

So what we want to do is add youth business innovation centers
in different communities. We want to have lab-to-market forums.
We want to have venture capital forums in parts of our country
that have received less attention as it relates to entrepreneurship.

So it is very exciting. It would be a Federal grant program that
we are proposing and one that we spent a lot of time crafting. And
one that, frankly, given the unrest in places like Ferguson and Bal-
timore, I think have the opportunity to help more businesses spring
up in those neighborhoods.

Mr. HONDA. Thank you, Mr. Chairman.

Mr. CULBERSON. Madam Secretary, we appreciate your service to
the country. In conclusion, we will be following up and deeply ap-
preciate your attention as we discuss making sure we are pro-
tecting American industry, making sure that we are keeping the
Internet safe and secure against cyber attack.

And the Founding Fathers entrusted—one of the most powerful
checks and balances we have in our Federal system is the power
of the purse, and over the decades Congress entrusted that author-
ity to the Appropriations Committee and it was in turn entrusted
to the subcommittee chairman. And as the new chairman of the
subcommittee, the new rule is, for every agency under our jurisdic-
tion, if you want access to our hard-earned tax dollars, follow Fed-
eral law as enacted by Congress and that will be true of all the
agencies as well as the grant recipients. That is why I will be pay-
ing particular attention to sanctuary cities, for example. If they
want access to our hard-earned tax dollars, they are going to have
to follow Federal law.

We will work hard with you to make sure that we give you the
resources you need to fulfill the mission that you have, but we real-
ly want you to be aggressive in protecting American industry and
protecting the privacy and security of Americans in this digital age
as Mr. Carter just pointed out because the Chinese are engaged in
cyber warfare against the United States. They have stolen virtually
every piece of intellectual property in this country and it’s just un-
acceptable and it has just got to stop.

And we will work with you to make sure you’ve got the resources
you need, but we will also be exercising aggressive and good stew-
ardship and working with you in a cooperative way using the
power of the purse entrusted to the Congress by the founders. And
we deeply appreciate your service to the country and thank you
very much for appearing to us today and the hearing is adjourned.

Secretary PRITZKER. Thank you.
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The Honorable John Culberson
Subecommittee on Commerce, Justice, Science, and Related Agencies
Questions for the Record
Hearing on the Department of Commerce FY 2017 Budget Request

FirstNet
$7 billion of mandatory funding is available to establish a nationwide interoperable
public safety communications network.

Question: How is FirstNet working to ensure that this money is spent appropriately and
can meet the needs of our nation’s first responders?

The Committee understands that FirstNet recently released its Request for Proposals to
build the national network.

Answer: The funding that FirstNet received from spectrum auctions is a significant
investment, which Congress made possible, towards the successful deployment,
operation, maintenance, and recapitalization of the Nationwide Public Safety Broadband
Network (NPSBN). From the outset, FirstNet has taken its responsibility to ensure the
deployment and operation of the NPSBN very seriously and is doing so in an efficient,
expeditious, and responsible manner.

FirstNet has developed a robust financial and business model, which has been
incorporated into its Request for Proposal (RFP). This model is designed to: (i) create
incentives to ensure public safety's needs are met; (ii) maximize the value of the excess
network capacity through Covered Leasing Agreements, authorized by the Middle Class
Tax Relief and Job Creation Act of 2012 (Act), to benefit both FirstNet's network
partner(s) and public safety; and (iii) enable FirstNet to receive regular, periodic fees and
other payments to ensure FirstNet's long-term sustainability. In addition, the RFP issued
in January 2016 is based on 16 high-level objectives that were developed through
extended consultations with the states, territories, and public safety stakeholders. This
objectives-based approach enables prospective offerors to come to the table with the most
creative proposals consistent with each offeror's network and business model rather than
pre-determined requirements. FirstNet expects this approach will maximize network
efficiencies and functionality while minimizing time to deployment. These 16 objectives
will serve as the basis for evaluating RFP responses. The fact that the single prime
contractor awardee of the RFP process will only be paid upon successful delivery of
milestones in the rollout of the NPSBN is fundamental to the acquisition approach.

Initially, FirstNet's Chief Financial Officer (CFO), in coordination with the various
divisions of FirstNet, is responsible for the development of an annual budget that must be
approved by the FirstNet Board. FirstNet's CFO develops the budget on an annual basis
following federal financial practices and standards and general accounting principles and
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procedures. Members of the CFO team work on the planning, preparation, development,
and submission of each division's budget to the FirstNet Board. Pursuant to the Act, an
independent auditor also audits the FirstNet budget in accordance with general
accounting principles and procedures applicable to commercial transactions. This process
ensures that the organization is held to the highest possible accounting standards and
minimizes inefficiencies. FirstNet provides the annual audit reports to Congress, briefs
Congressional staff members on the contents, and posts them to the FirstNet website.
This process, along with each of FirstNet's internal controls, helps ensure fiscal
efficiency, accuracy, and responsibility. Additionally, FirstNet has partnered with the
Department of Interior (DOI) to augment and support our own in-house procurement and
contract administration expertise and capabilities. FirstNet recently completed its 2015
audit, which has been provided to Congress, and which highlights the financial rigor
FirstNet routinely applies to its financial management.

Currently, the two principal efforts of FirstNet, state consultation and the acquisition of a
network partner to build and operate the NPSBN, are well underway and both are
vigorously tracked for cost savings and effectual execution. Consultation activities with
the states, localities, tribal nations, federal partners, and the public safety advisory
committee (PSAC) are a fundamental step towards the successful deployment of the
NPSBN. Given FirstNet's finite resources, internal structures are in place to ensure that
such funds are spent appropriately to maximize potential end-user impact. Through the
consultation process, FirstNet has received valuable input from public safety stakeholders
that helped shape FirstNet's network RFP and allowed FirstNet to focus its limited
resources on meeting public safety's needs and objectives.

Question: How will FirstNet oversee what could be a $6.5 billion contract?

Answer: FirstNet has taken a number of steps to ensure that once a partner(s) has been
awarded the contract for the deployment of the NPSBN, there will be mechanisms in
place to ensure that the partner(s) adheres to the terms of the contract. FirstNet has built
an organization that will be focused on oversight of the contractor in all aspects of
meeting public safety objectives and plans to enter into a true public-private partnership
as envisioned by Congress and the Act. FirstNet has established a cadre of senior
management team members with significant private sector backgrounds in technology,
program management, contracting, and management. FirstNet's Board will apply
stringent oversight to all activities of the team as we ensure that our contractor will
deliver on the nationwide network.

FirstNet established an Enterprise Risk Management (ERM) Program which is designed
to address the full spectrum of FirstNet's risks and opportunities by proactively
identifying and mitigating day-to-day and strategic risks that threaten the success of its
mission. FirstNet also has an internal controls team and a Compliance Committee, both
accountable to the FirstNet Board, to ensure proper oversight is in place. In addition,
FirstNet is putting in place significant governance structure and resources to closely
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oversee and coordinate the contractor's performance against the detailed critical path to a
successful deployment of the network. In this regard, FirstNet has established a Program
Management Office that will support regular and thorough review of program metrics
and risks to ensure contract compliance and contract execution.

Question: Does FirstNet have the appropriate management and oversight structure in
place?

Answer: Yes. FirstNet is unique in that it is administered in a similar manner to a private
sector entity. Under the Act, FirstNet is governed by a 15-member Board that provides
strategic direction and oversight. Consistent with that statutory model and best practices,
the Board has appointed a Chief Executive Officer who is responsible for the overall
management of the organization. The CEO reports to the FirstNet Board and is supported
by the FirstNet President and a "c-level" group of individuals, including a Chief Financial
Officer, a Chief Information Officer, a Chief Procurement Officer, a Chief Counsel, a
Chief Technology Officer, a Chief Customer Officer, and a Chief Administration Officer.
Each of these individuals has significant management roles and responsibilities that
ensure sufficient structure exists within the FirstNet organization to provide both the
necessary management and support for all aspects of the program.

Like all federal organizations, agencies, and departments, FirstNet is subject to
Congressional oversight. Since its inception, Congress has held a number of hearings to
fulfill its role in providing oversight over FirstNet. The latest hearing took place in
February 2016. Within the Department of Commerce, FirstNet collaborates with the
Secretary's office and the National Telecommunications and Information Administration
(NTIA) to ensure appropriate oversight, and FirstNet is also subject to oversight by the
Inspector General of the Department of Commerce (1G), which has conducted several
audits of the organization's activities. In addition to IG audits, the U.S. Government
Accountability Office (GAO) has conducted an audit of FirstNet. FirstNet has developed,
and submitted to the IG, Action Plans outlining the steps it will take to implement all I1G
recommendations and the IG has accepted these plans. Additionally, with respect to the
GAO audit, FirstNet provided a Statement of Actions taken in response to the GAO's
recommendations. FirstNet provides documentation demonstrating implementation of
each IG and GAO recommendation when the applicable actions are completed.

Question: How will FirstNet ensure that the needs of Federal stakeholders, in addition to
those of State and local agencies, are adequately addressed in building this system?

Answer: FirstNet has been working closely with the major federal agencies to
incorporate their mission needs in its planning and to demonstrate the value of FirstNet.
To further those goals, FirstNet established a team dedicated to engaging with federal
stakeholders. FirstNet hosted a Federal Open House on April 14, 2016 at the U.S.
Department of Commerce, with over 30 participants from numerous agencies to engage
with FirstNet on technical topics and provide a better understanding of FirstNet and its
importance to the public safety mission carried out by many federal agencies. FirstNet
also recently briefed the senior leadership of all agencies inside the Department of
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Homeland Security (DHS) on FirstNet's progress and DHS's ability to leverage FirstNet
effectively.

NOAA IT Security

In July 0f 2014 the Commerce 1G issued a report finding several significant security
deficiencies in NOAA’s information systems that manage the weather satellites. In fall of
2014, an outside attack compromised several NOAA websites. While addressing this
attack, NOAA inadvertently stopped the flow of crucial satellite information to the
National Weather Service. Fortunately, in this case, no weather forecasts or warnings
were disrupted.

Question: How does the Department ensure that all systems meet relevant IT security
requirements? Is this method sufficient?

Answer: The Department conducts annual security assessments of selected IT security
controls through its security compliance review process in addition to reviews conducted
by the Office of the Inspector General. This methodology is in alignment with NISTs
Risk Management Framework and Special Publications which are generally accepted best
practice throughout government. The security control reviews are an integral part of our
Information Security Continuous Monitoring program. The Department plans to
strategically deploy the DHS Continuous Diagnostics and Mitigation (CDM) program
tools to increase our automated ability to conduct these reviews by FY17Q1. The
Department is undergoing assessments of high value assets conducted by DHS and
continues to participate in DHS weekly critical vulnerability scans of public-facing DOC
computers. While no entity, private or public, can completely guarantee the security of its
systems in this age of consistent and increasingly sophisticated threats, the Department
believes that this risk-based approach provides a balance between security, cost, and
mission effectiveness.

Question: Have the issues identified in the 2014 Commerce 1G report been fully
addressed? If not, what remains to be addressed and why?

Answer: NOAA continues to work to implement the action plan on its information
systems in response to the 2014 Commerce OIG report, "Significant Security
Deficiencies in NOAA's Information Systems Create Risk in Its National Critical
Mission." Six of the thirteen Commerce IG recommendations have been implemented
and efforts are ongoing to continue implementing rigorous security controls.

The President's FY 2017 Budget requests an increase of $6.2 million to provide NOAA
with resources necessary to implement changes to modernize and streamline NOAA's IT

systems, enhancing system resilience and cyber security.

Some of the currently ongoing activities funded by prior year appropriations include:



46

« Continued coordination with the Department of Defense (DoD) to improve
security perimeter controls between the Defense Meteorological Satellite Program
(DMSP) system and the NOAA Polar Operational Environmental Satellite
(POES) Ground System, and to monitor DoD's ongoing commitment to assess
controls effectiveness and manage security risk for the DMSP system. The initial
boundary protections have been deployed for Integration and Testing, with an
expected completion date for Initial Operating Capability by the end of FY 2016.

o Continued work to complete re-design and documentation of the Geostationary
Operational Environmental Satellite (GOES) interconnection and support
agreement with the National Weather Service's Space Weather Prediction Center
(SWPC). These efforts are in the final stages of deployment and are expected to
be in place by the end of 4Q FY 2016.

o  Work continues on the Environmental Satellite Processing Center (ESPC), Search
and Rescue Satellite Aided Tracking (SARSAT), and POES to complete efforts to
document, prioritize, and implement safeguards to protect systems from high-risk
software vulnerabilities, but work remains to modernize the GOES system
components. This is a phased effort consisting of an initial planning phase
expected to conclude before the end of CY 2016, and followed by an
implementation phase based on the plan developed under the initial phase, and
will continue in FY 2018 and beyond.

+  Work remains modernize the SARSAT components that are vulnerable and that
are being migrated to a new Virtual Private Network solution.

¢ Work has been completed on activities that dealt with ESPC, SARSAT, and
GOES to document, implement, and monitor secure configuration baselines.
However, work remains on the recommendation to integrate these improvements
as part of an ongoing project for upgrade of the POES system components. This is
a phased effort consisting of an initial planning phase expected to conclude by the
2Q FY 2017, followed by an implementation phase based on the plan developed
under the initial phase.

PTO Telework

During fiscal year 2014, serious management concerns came to light in two Inspector
General reports, including one titled “Review of Waste and Mismanagement at the Patent
Trial and Appeal Board,” and a PTO Internal Administrative Inquiry Report in response
to an Inspector General Referral. In 2015, The National Academy of Public
Administration issued its report entitled “The United States Patent and Trademark Office:
A Telework Internal Control and Program Review.”
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Question: How has the PTO addressed mismanagement identified in the 2014 IG
reports? What steps does PTO plan to take to continue addressing these issues?

Answer: "Review of Waste and Mismanagement at the Patent Trial and Appeal Board"

On July 28, 2014, the USPTO received the Department of Commerce's Office of
Inspector General's (OIG) Investigative Report No. 13-1077, "Review of Waste and
Mismanagement at the Patent Trial and Appeal Board," regarding Patent Trial and
Appeal Board (PTAB) paralegals who had insufficient workloads and considerable idle
time during work hours. On October 10, 2014, the USPTO timely responded to the OIG's
findings and nine recommendations, outlining the measures the Agency had taken and
would take to ensure all PTAB employees have sufficient workloads. The Agency then
worked closely with the OIG to address the IG's recommendations.

Specifically, the Agency has taken the following measures to address the OIG's findings:

« Engaged an internal oversight team of senior USPTO leaders to assist the PTAB
in identifying, analyzing, and correcting PTAB staffing issues;

« Retained a management consultant to recommend more efficient workflow
procedures to avoid workload problems going forward, including procedures
related to Paralegal Specialist resources, and development of a more robust
staffing model to predict and support appropriate staffing levels, which the PTAB
has now instituted;

o Created and filled a permanent Senior Executive Service (SES)-level Board
Executive position to oversee development and improvement of PTAB operations
and support services, including the Paralegal Specialists;

« Streamlined its management structure of the Paralegal Specialists and reorganized
the manner in which work is assigned to Paralegal Specialists to improve
workflow and increase flexibility in work assignments;

e Consistently assigned work to all Paralegal Specialists, and reinforced for
Paralegal Specialists and their supervisors the instructions for requesting
additional work when needed;

« Negotiated a Memorandum of Understanding with the union representing the
Paralegal Specialists to guarantee that the union will notify management if they
learn of Paralegal Specialists with insufficient workloads, which allows for
immediate assignment of work;

» Strengthened training to PTAB employees, including Paralegal Specialists, on
teleworking policies and procedures and "best practices” for effective telework, as
well as the appropriate use of the PTAB time codes; and

¢ Provided training to PTAB employees on the importance of and obligation to
disclose waste, fraud, abuse, and mismanagement to appropriate authorities,
including the OIG.

The PTAB workforce is now fully occupied. The Board continues to closely and
consistently monitor PTAB Paralegal Specialist workloads, including a regular review of
Paralegal Specialist production statistics, to avoid and correct any inconsistencies in
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Paralegal Specialists' workloads. Moreover, PTAB now also relies on alternative staffing
authorities (e.g., details and temporary hires) to address temporary increases in workload.

USPTO Internal Administrative Inquiry Report responding to Inspector General Referral
No. 12-1196-H

On July 9, 2013, the USPTO transmitted its Internal Administrative Inquiry Report to the
Office of Inspector General in response to the Inspector General Referral No. 12-1196-H
regarding allegations of abuse of the Patents telework program at the USPTO.

USPTOQ's senior managers aggressively responded by implementing the
recommendations in the Internal Administrative Inquiry Report and a number of
additional improvements to help preclude any potentially abusive behavior in the future.
Teams of employees from across the Agency were formed and worked together to
explore more effective methods for the early intervention and prevention of telework-
related and time-and-attendance-related problems, as well as the enforcement of telework
guidelines when problems occur. These efforts have resulted in the following Agency
initiatives:

+ Asreferenced in the question below, the Agency retained the National Academy
of Public Administration (NAPA) to conduct a thorough and independent
evaluation of the Agency's telework programs. This evaluation included an
internal control review and programmatic review of the effectiveness and
efficiency of the USPTO telework programs, focusing primarily on the Patent
teleworking programs;

s Instituted mandatory annual training in FY2015 on time and attendance, work
schedules, leave, and overtime policies for all Patent employees;

« Improved Patents management training on time and attendance, work schedules,
leave, and overtime policies and procedures based on feedback gathered from
supervisors;

« Expanded the telework awareness campaign to include additional outreach to
Patents teleworkers including dissemination of teleworking best practices;

« Improved management handling of conduct issues in the current performance
appraisal plan Agency-wide;

« Patents revised its policy for obtaining and using Agency records, including
computer usage records, to help verify claims of time and attendance abuse cases
and developed processes for reviewing and using these records resulting in a
consistent Agency-wide policy;

« Patents identified major types of misconduct and their root causes and developed
guidance and training for all Patents supervisors on preventative measures;

» Created an Agency-wide Workforce Management Alliance to outline the
Agency's vision to maintain productive employee-management relationships and
provide an ongoing community of interest focused on addressing employee-
management relationships;
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« Implemented a new Agency-wide policy for fulltime teleworkers and supervisors
in February 2015 to reinforce the importance of work schedule notification,
communication, and collaboration among employees and supervisors, especially
as the USPTO workforce increasingly migrates away from the Alexandria
headquarters through fulltime telework programs and the opening of regional
satellite offices.

Question: How has PTO addressed the recommendations of the National Academy of
Public Administration? What recommendations remain to be addressed?

The USPTO addressed the 23 recommendations in the July 2015 NAPA Report and took
a series of actions resulting in significant strides towards improving telework operations
and management enterprise-wide. The Agency's responsive actions are outlined below.

¢ Developed a computer-based training that will be required of all teleworkers that
contains important information on telework duties and responsibilities, reiterates
best practices, and requires teleworkers to review their specific telework
guidelines. The training is expected to launch in November 2016.

s Evaluated telework guidelines across all business units (bargaining and non-
bargaining employees) as well as developed a telework guidelines roadmap and a
standard telework guidelines template.

o Administered a standard operating procedure to input employee separation data
into the telework database to ensure accurate tracking of teleworkers. Created an
in-house report to address the reporting issue when pulling data for employees
who separate from USPTO but transfer to another agency within DOC.

o Evaluated the overtime approval procedure. Based on the evaluation, USPTO is
currently developing a policy to require non-production employees to leverage
WebTA for overtime requests.

s Evaluated how Patents grants authority to work overtime and developed a series
of recommendations based off of the review, including communicating existing
policy and procedure to all supervisors. Management was advised to consider
potential union negotiations before adopting and/or implementing any
recommendations to impose additional limitations on overtime availability.

» Researched the use of other supporting collaboration tools such as an online team
meeting calendar.

+ Deployed a series of initiatives focused on improving communication between
supervisors and employees, including management handbooks on telework,
"Telework Tune Ups" for business units, and telework training for new managers.

o Conducted Supervisory Patent Examiner (SPE) focus sessions and, based on the
outcome of these sessions, trained SPEs on their responsibilities regarding time
and attendance and employee relations policies (which will be repeated annually),
provided updated guidance on certification of time and attendance records, and
developed a training involving frequent time and attendance scenarios and
responses to ensure SPEs are prepared to handle situations.
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Administered additional supervisor training on managing in a distributed work
environment, and time and attendance.

Developed Patents and Trademark guidance to detect early warnings of time and
attendance problems. The guidance clarifies that a concern may be raised if the
amount of work produced is inconsistent with the hours claimed.

Conducted an evaluation of the Employee Relations (ER) office to find out if
there are any bottlenecks or other impediments to providing more timely
responses to supervisor requests. The Agency brought on additional ER
Specialists in FY 2016 and an additional ER Specialist will be brought on in FY
2017.

Implemented an internal analysis concerning the performance of fulltime
teleworkers and the existence of any barriers that may prevent Patents supervisors
from effectively assisting Examiners remotely. Conducted a performance analysis
of fulltime teleworkers versus non-fulltime teleworkers from FY 2013 to FY 2015
and concluded that fulltime teleworkers should continue to receive fewer
performance warnings from year to year. This data did not support the need for
requiring a probationary telework period for fulltime teleworkers or for requiring
underperforming teleworkers to return to headquarters. However, Patents
recognizes, and is taking advantage of, the inherent advantages and benefits that
result from occasional in-person training events including enhanced collaboration,
learning, morale, and employee engagement.

Addressed the recommendations outside the scope of the NAPA telework internal
control and program review, including: continuing to review the Docket
Management element of the Examiner performance appraisal to ensure the right
balance between quality and pendency; continuing to monitor the returning of
cases to Examiners to correct errors; implementing the USPTO Quality Initiative
focused on excellence in work products, measuring patent quality, and customer
service; initiating an in-depth review of Examiner production standards; and
increasing collaboration among Examiners and with other countries to improve
the quality of prior art searches.

The Agency continues to evaluate some of the remaining NAPA recommendations,
including:

NAPA recommended that the USPTO consolidate, align and refine all existing
telework agreements, addendums, memorandums, policies and all other written
documentation added to them. While the Agency has extensively evaluated the
various telework guidelines across the Agency, consolidating, aligning and
refining any telework agreement negotiated with one of the Agency's three unions
will require additional negotiation.

NAPA recommended that all employees provide advanced notice of the hours
they work on a given day and to use an on-line collaboration tool while working.
While fulltime teleworkers have been required to provide advance notification of
their work schedules and remain logged into the Agency's collaboration tool since
February 2015, expanding these requirements to all employees continues to be
discussed with the unions.
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Question: What steps has PTO taken to ensure that employee time and attendance is
appropriately managed and that nepotism is not tolerated? What additional steps is PTO
planning for the future?

Answer: The Agency's responsive actions to the Internal Administrative Inquiry Report
on the Patents telework program and the 2015 NAPA recommendations have enhanced
the Agency's time and attendance management. Moreover, the Agency anticipates
continuing many of these management activities going forward. The Agency's efforts to
effectively manage time and attendance include:

e Mandatory training for all Patents employees on time and attendance, work
schedules, leave, and overtime policies and procedures;

+ Improved Patents management training on time and attendance, work schedules,
leave, and overtime policies and procedures;

» Revised Patents' use of Agency records, including computer usage records, to
help verify claims of time and attendance abuse cases;

« Provided updated Patents management guidance on certification of time and
attendance records;

* Implemented a new Agency-wide policy for fulltime teleworkers and supervisors
to reinforce the importance of work schedule notification, communication, and
collaboration among employees and supervisors;

« Instituted new guidance for Trademark management on certifying time and
attendance; and

« [Initiated discussions with the Agency's unions to expand work schedule
notification requirements for employees experiencing performance and conduct
issues.

With regard to avoiding any nepotism in employment actions at the USPTO, the Agency
continues to train all supervisors and individuals involved in hiring on the prohibition
against nepotism in the hiring process, and more generally trained on compliance with
hiring laws, regulations and policy. Since 2014, the Agency has undertaken the following
actions to avoid nepotism in our hiring actions:

* The Agency developed a mandatory Hiring Practices and Nepotism training
program ("Participating in the Hiring Process - Understanding Ethical
Requirements and the role of the Merit Systems Principles") which was presented
live on multiple dates between August 2014 and March 2015 to all USPTO
supervisors and individuals involved in the hiring process. The training program
focused on prohibited personnel practices and nepotism. This training will be
offered again during the biennial USPTO Leadership Forum this year, which is
required for all USPTO supervisors.

+ On November 4, 2014, the Agency issued a policy statement, entitled "Avoiding
Prohibited Hiring Practices and Nepotism," establishing the USPTO nepotism
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policy that goes beyond current legal requirements and provides ethical guidance
concerning employment and other personnel actions affecting relatives and other
individuals in close relationships with public officials of the USPTO.

e The USPTO retained a Human Resources consultant to review and audit its
excepted service hiring practices. The consultant found that the Agency's
practices were sound and identified opportunities to strengthen these practices,
which USPTO implemented. For example, the USPTO streamlined its processes
to document and record the excepted service attorney hiring lifecycle used within
each Business Unit; created hiring templates and standard forms; and developed
more consistent applicant screening methods to ensure efficient and effective
excepted service hiring across the Agency.

« The USPTO has made accessible to all employees an on-line training module
relating to hiring practices and nepotism, which all supervisors must take each
year.

« Under the Second Open Government National Action Plan, dated Dec. 5, 2013,
all agencies are required to complete Office of Special Counsel (OSC)
certification. As part of this certification program, the USPTO has committed to
training all supervisors on the Whistleblower Protection Act and the
Whistleblower Protection Enhancement Act every 3 years. The Agency
completed its first round of required training in August 2015. This training
includes information about all 13 prohibited personnel practices, including the
prohibition on appointing, employing, promoting, advancing or advocating for a
relative. The Agency received OSC certification in December 2015.

The Honorable Robert B. Aderholt
Subcommittee on Commerce, Justice, Science, and Related Agencies
Questions for the Record
Hearing on the Department of Commerce
FY 2017 Budget Request

1. Question: I recently enjoyed joining NOAA officials at the SWIRLL (Severe
Weather Institute - Radar & Lightning Laboratories) facility at the University of
Alabama, Huntsville for the kick-off of the VORTEX-SE field operations. It wasa
great opportunity to highlight the wonderful work of UAH and their outstanding
scientists.

In the final FY16 appropriations bill, the Committee provided $5 million for the
VORTEX SE to study the regionally-unique factors that contribute to the formation
of tornados and associated severe weather in the Southeast. It received $5.5 million
in FY15. The goal is to better understand the formation and characteristics of severe
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weather in order to provide better warnings for southeast residents and save more
lives and property.

As we all know, the conditions, variables, topography, humidity are all different in
the Southeast. With the expertise and extensive infrastructure that is already in place
at universities such as UAH, why has the President’s budget request zeroed out the
VORTEX-SE account? Now is the time to build on these foundations, not cut off
these funds.

Answer: In FY 2016, NOAA conducted an observational field campaign (March — April
2016) on the atmospheric properties and thunderstorm activity associated with tornadoes
and will also award approximately $2.9 million in competitive grants through the
VORTEX-SE program to continue improving our understanding of tornado development
and risks in the Southeast. This work is important, and we believe that the two years
currently devoted to the study will provide a wealth of regionally-specific information
that will yield significant results. A two year study allows NOAA to conduct an initial
exploration of the various factors in this targeted research project, and we will reassess
the need for further research in this area once the data from this study are fully analyzed.
In addition, NOAA will hold a workshop in the fall 2016 that will help inform future
research efforts.

NOAA also will continue to conduct weather research that will benefit the Southeast
United States. One example of a new initiative proposed for FY 2017 is to develop
expertise in mid-range forecasting (3-4 weeks), which will ultimately allow for 30 day
weather and water outlooks and improved severe storm outlooks.

NOAA realizes the importance of improving tornado forecasting in the Southeastern,
United States and is committed to carrying out the research necessary to make these
improvements possible. Through VORTEX-SE, NOAA laboratories and partners are
conducting numerous research projects to understand how environmental factors
characteristic of the southeastern United States affect the formation, intensity, structure,
and path of tornadoes in this region, to determine the best methods for communicating
forecast uncertainty related to these events to the public, and to evaluate public response.
Moreover, NOAA is coordinating with other agencies to research these issues, including
the National Science Foundation.

2. Question: The Administration’s commitment to clearing spectrum in the 1755-1780
MHz band contributed to a highly successful AWS-3 auction in 2015. Given that
mobile data traffic is expected to grow by a factor of six over the next five years,
please detail the steps that are being taken by the Department to make more of this
“beachfront” spectrum below 2 GHz available for commercial use over that same five
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year period. To the extent there are barriers to achieving this objective, please detail
what those impediments include and what NTIA is doing to address them.

Answer: Recognizing the constantly increasing commercial demand for spectrum,
President Obama in 2010 tasked the National Telecommunications and Information
Administration (NTIA) to collaborate with the Federal Communications Commission
(FCC) to make available, through either exclusive use or shared access by commercial
and government users, a total of 500 megahertz of federal and non-federal spectrum by
the year 2020 suitable for both mobile and fixed, licensed or unlicensed, wireless
broadband technologies. To date, the Obama Administration has made245 megahertz
available for commercial wireless broadband services.

Historically, the commercial wireless industry has prioritized lower band spectrum, at
different times identified as spectrum bands below 3 gigahertz (GHz) or 6 GHz, as most
desirable for commercial wireless broadband due to its capability to support signals
traveling significant distances and penetrating buildings. More recently, however, as the
industry looks toward deployment of fifth generation (5G) wireless services, its advocacy
has placed greater emphasis on very high frequency spectrum bands that are capable of
carrying massive amounts of data traffic. More generally, it has become widely accepted
that a modern and future proof commercial network must be supported by low, middle
and high band spectrum — each of which serves different needs.

NTIA and the FCC are responding accordingly by continuing to work aggressively to
make additional spectrum available for wireless broadband, including on both licensed
and unlicensed bases, and for exclusive and shared use both below and above 6 GHz.

Only last year the FCC completed the very successful auction of frequencies for
Advanced Wireless Services (AWS-3) spectrum which relied in significant part on
frequencies repurposed from exclusive federal use. The auction grossed in excess of $44
billion to support Congressional priorities such as funding the mobile broadband-based
First Responder Network (FirstNet) and deficit reduction. The FCC and NTIA also
collaborated to make available 100 megahertz of spectrum at 3.5 GHz for mobile
broadband on a shared basis with incumbent federal systems, adopting an innovative
licensing and dynamic spectrum access model. Meanwhile, the FCC's ongoing spectrum
incentive auction is comprised of prime, low band, 600 MHz spectrum. Finally, the FCC
also has a proceeding pending that would make available swaths of spectrum above 24
GHz in the millimeter wave range.

Meanwhile, NTIA, in collaboration with other federal agencies, has overseen a
quantitative assessment process in low- and mid-range frequencies. A total of 960
megahertz of spectrum is currently part of that assessment as noted in NTIA's Fifth
Interim Progress Report on the Ten-Year Plan and Timetable, available at:
https://www.ntia.doc.gov/files/ntia/publications/ntia_3th_interim_progress report_on te
p-year_timetable april 2015 pdf.
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The Honorable Jamie Herrera Beutler
Subcommittee on Commeree, Justice, Science, and Related Agencies
Questions for the Record
Department of Commerce FY 2017 Budget Request

1. Question: A frequent barrier for potential small business exporters is access to

information, or knowing where to go. Specifically, many businesses are unable to
find key information on the export process, including identifying changes in
foreign regulations, understanding changes in the export license requirements, or
identifying where to target their product/service. What specifically is your
Department doing to increase the quality of information regarding the issues
mentioned above?

Answer: The Department of Commerce's Bureau of Industry and Security (BIS) and the
International Trade Administration (ITA) have managed and will continue to manage
export initiatives focusing on outreach activities to address the abovementioned concerns.

BIS has long targeted small- and medium-sized enterprises (SME) for outreach on the
requirements and revisions of the Export Administration Regulations (EAR). BIS
outreach is intended to facilitate greater awareness and understanding of, and compliance
with, the EAR in an effort to alleviate some of the regulatory burdens.

BIS’s SME efforts include:

Establishing, in 2009, a Roundtable at BIS's Annual Update Conference on
Export Controls and Policy. The SME Roundtable discussions are consistently
well attended events in which SMEs can share their needs and concerns with
government representatives.

Partnering with the Small Business Administration (SBA) to reach SMEs.
Working with the Association of Small Business Development Centers (ASBDC)
to facilitate center counselors’ knowledge about export controls so they may
provide guidance to their clients.

In FY 20185, BIS conducted or participated in 51 seminars in the United States.
BIS conducted over 350 events for industry, including the free weekly
teleconferences on specific Export Control Reform topics, hosted by our Assistant
Secretary for Export Administration, Mr. Kevin Wolf. BIS export counseling and
outreach staff answered 33,000 telephone and email inquiries, many from SMEs.
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e InFY 2016, partnering with the SBA and other SME-focused organizations to
provide additional export control training programs aimed at SME exports and
compliance.

In the current economy, additional revenue generated by sales into foreign markets is
frequently the difference between a small business laying workers off and hiring new
ones to help expand their business. Thousands of these small business exporters depend
on the Department of Commerce (DOC) and ITA to help them compete and win new
business in international markets. This is accomplished by alerting them to new exporting
opportunities, assisting them in navigating the complexities of exporting, and compelling
other countries to maintain a fair and level playing field for U.S. goods and services. ITA
is keenly aware of the challenges facing its small- and medium-sized business customers
and is committed to providing them with actionable information that helps them take
advantage of more opportunities more quickly.

To meet exporters' increasing need for timely, high-quality information in today's data-
rich economy, ITA is implementing world-class commercial platforms that have been
successfully adopted by numerous Fortune 500 companies to enable effective and
efficient delivery of products, services, and information to small- and medium-sized
businesses. ITA is also making data available "wholesale" via third parties such as
FedEx, WebPort Global, and 3M, enabling ITA to reach tens of thousands of additional
small- and medium-sized businesses without increasing costs to taxpayers. Most
importantly, these tools enable the creation of specialized communities for sharing data,
effectively making the government a facilitator of information sharing rather than a single
gateway to information.

The net effect of this approach is a significant expansion of the information available to
customers in one place, more original analysis and granularity of that information, and
increased ease of access to that information for exponentially more small- and medium-
sized businesses than ITA could otherwise serve.

In addition, ITA is producing sector-specific reports that are designed to help U.S.
exporters identify foreign market opportunities, using market intelligence and data to
inform decision-making. Each Top Markets Report ranks future export opportunities
within a particular industry based on a sector-specific methodology. The reports provide
a detailed assessment of the competitiveness landscape within a sector, as well as the
opportunities and challenges facing U.S. exporters in key markets. The reports combine
the unique expertise of ITA's sector leads in Industry & Analysis with economic data and
the views of trade experts stationed around the world. Exporters can currently access
through www.trade.gov/topmarkets reports covering 21 sectors, with additional updates
and new reports to be released throughout 2016.

ITA has also developed and maintained online tools available to exporters to access
country-and industry --specific information. These include the following:

+ Export.gov
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o TradeStats Express is available to the public for up to date detailed trade data:
http://export.gov/tradedata/index.asp.

» STOPFakes is a resource to support SMEs, and large companies in protecting
their intellectual property, and enforcing their intellectual property rights abroad.
http://www.stopfakes.gov/

e The FTA Tariff Tool is an application that helps companies to identify
destinations where there may be opportunities for their products based on Trade
Agreement commitments. We continue to look for new ways to provide this
information to SME exporters. http://www.export.gov/fta/ftatarifftool/

In the standards area, ITA is partnering with the American National Standards Institute
(ANSI), which promotes and facilitates voluntary consensus standards and conformity
assessment systems, on a program called Standards Alert that aims at making sure U.S.
companies know about new standards development work that could affect their global
market access. Under the Standards Alert program, launched in late 2014, 1TA standards
experts, industry specialists and U.S. Export Assistance Centers work to locate
companies that might have an interest in participating in work being launched by
international standards development organizations and connect them with ANSI to learn
about how to get involved. The program has had some notable impacts, including on the
U.S. feed milling machinery industry where our companies, mostly small and medium
sized enterprises, found out about a new standards development activity through
Standards Alert and are participating to help ensure that our trading partners’ regulations
incorporating the standard will not impede U.S. global market access.”

In addition to the outreach efforts of BIS and ITA, the National Institute of Standards and
Technology (NIST) Hollings Manufacturing Extension Partnership (MEP) offers
ExporTech, a national export assistance program that helps companies enter or expand in
global markets. This program, designed to help small U.S. manufacturers prepare to
export their products, is offered jointly with U.S. Export Assistance Centers of the
Department's U.S. Commercial Service.

ExporTech is the only national program in which participating companies develop
written export plans, which are vetted by a panel of experts upon completion. Working
through local MEP Centers across the country, ExporTech efficiently connects
companies with a wide range of world-class experts that help navigate the export sales
process. Participating companies rapidly expand global sales and save countless hours of
effort.

Since 2007, 152 ExporTech programs have been delivered in 31 states to over 800
companies. Seventeen ExporTech sessions are scheduled through the end of calendar
year 2016,

On average, companies that have completed the program have achieved the following
impacts:

» $500,000 - $700,000 average sales increase/retention per company
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« $91,000 average cost and investment savings per company
+ $400 Million in total program sales (new/retained) to date

Furthermore, the Standards Information Center within NIST's Standards Coordination
Office serves as a starting point to identify information on standards, regulations,
conformity assessment and other requirements that impact America's exporters. The
Standards Information Center helps U.S. manufacturers and businesses maximize their
exports by providing information about national and international standards and
regulatory requirements.

NIST's Standards Coordination Office also operates the World Trade Organization
(WTO) Technical Barriers to Trade (TBT) Inquiry Point for the U.S. The TBT Inquiry
Point maintains Notify U.S., a free, web-based e-mail registration service, which allows
U.S. citizens, industries, and organizations to review and comment on proposed foreign
technical regulations and conformity assessment procedures. These regulations and
procedures can affect U.S. businesses and their access to international markets. Users of
Notify U.S. may receive notifications of regulations tailored to their businesses by
industry sector and by WTO Member country.

The NIST TBT Inquiry Point:

« Serves over 3,000 active Notify U.S. subscribers, 85% of which are from the private
sector

+ Distributed over 3,183 new and updated notifications in calendar year 2016, and nearly
25,000 since 2011

+ Conveyed comments from US stakeholders on 77 WTO Member country measures in
2016, and over 970 since 2011

The Honorable Steven M. Palazzo
Subcommittee on Commerce, Justice, Science, and Related Agencies
Questions for the Record
Department of Commerce FY 2017 Budget Request

Question: The Argos Data Collection and location System (A-DCS) is a unique,
worldwide tracking and environmental monitoring program that provides global coverage
and platform location by satellite. The Argos program was established under a joint
agreement between the National Oceanic and Atmospheric Administration (NOAA), the
National Aeronautics and Space Administration (NASA), and the French Space Agency,
Centre National d’Etudes Spatiales (CNES). All programs using Argos must be related in
some way to environmental protection and awareness, or to protecting human life. The
U.S. Government (notably NOAA) makes up the biggest user of Argos data, accounting
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for more than 40 percent of total system users. Additionally, Argos is an important tool in
predicting long-term climate and weather trends, and also has countless national security
applications.

In order to replenish the severely aging NOAA satellite infrastructure on which Argos
relies, NOAA agreed in 2015 to launch new, updated Argos instruments no later than
2019. However, the President’s FY 2017 budget for NOAA would DELAY this critical
launch until 2021, I fear that this delay leaves the Argos system, and the broader US
community of stakeholders who rely on it, at risk for serious gaps in important, long-term
data streams.

Please explain why the Department has delayed the 2019 launch of new Argos
instruments? If Congress makes funding available to NOAA in FY 2017, can NOAA
immediately get back on track to support the 2019 launch?

Answer: The Department changed the Launch Readiness Date from Q4 FY 2019 to Q!
FY 2021 based on an affordability decision not to fund launch services in FY 2017. The
Launch Commitment Date and Target Launch Date were left as "To Be Determined” in
the FY 2016 Congressional Justification.

During the FY 2017 budget process, the Department of Commerce carefully reviewed all
FY 2017 resource requirements and made final funding decisions based on
Administration priorities and resource availability. As a result of this process, the FY
2017 President's Budget request did not include launch services funding for Argos in FY
2017, instead recommending $500K in funding that would enable NOAA to complete
planning work and reevaluation as a part of the FY 2018 budget process. NOAA and its
partners will continue to monitor and manage the health of the Argos constellation to
maximize longevity of current assets.

If Congress were to make funding available to NOAA in FY 2017, it is unlikely that a FY
2019 launch would be possible as a result of schedule constraints.

The Honorable Michael M. Honda
Subcommittee on Commerce, Justice, Science, and Related Agencies
Questions for the Record
Department of Commerce FY 2017 Budget Request

Question: In what ways does the coastal science program in the National
Ocean Service contribute to the forecasting of and response to ecological
events like the harmful algal bloom in the Pacific that closed multi-million
dollar fisheries for months? How would additional resources for the coastal
science program improve forecasts and responses?

Answer: The coastal science program in the National Ocean Service, as executed by
the National Centers for Coastal Ocean Science (NCCOS), advances the understanding,
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response, and mitigation of cumulative ecological stressors affecting coastal communities
and economies. The program comprises both intramural research and competitive
research grants. Significant portions of both are devoted to predictive modeling,
forecasting, early detection, and prevention of ecological hazards such as harmful algal
blooms (HABs) and marine pathogens. Also within NOS, the Integrated Ocean
Observing System supports monitoring and early detection, and the Center for
Operational Oceanographic Products and Serviced supports operational forecasts.
Ecological forecasting is a cross NOAA effort, with contributions from OAR, Fisheries,
NWS, and OMAO.

Specifically with respect to HABs, NOAA:
1. Conducts and funds research to:

« understand the causes of HABs, what triggers toxin onset, how toxins are
transferred, and assess toxin impacts; and

« assess social and economic impacts of HAB events, and the costs and benefits of
mitigation strategies.

2. Enhances HAB monitoring and response by:

« developing and deploying sensors for HAB and toxin early detection and
measurement; and

« moving promising HAB technologies from development, to demonstration, and
application.

3. Develops and transitions forecasts to operations by demonstrating operational
capabilities for forecast models and transitioning validated forecast models to operations.

4, Advances prevention, control and mitigation by developing decision support tools and
prevention strategies.

The President's Budget request in FY 2017 includes a program increase request of
$4,000,000 for NCCOS Competitive Research. Specific needs in the Pacific coast that
could be supported by this increase include:

« CA monitoring and prediction: Expansion and improvement of a predictive model
for domoic acid in central California, collection of data to validate the model, and
accelerated transition to operations;

o CA research and modeling: Investigation of the cause and impacts of recently
discovered freshwater HAB toxins (in addition to marine toxins) in San Francisco
Bay and new toxins observed in shellfish in the Pacific Northwest;

» OR and WA monitoring: Advanced warning of HABs in the Pacific Northwest
via improved offshore detection of HABs and toxins;
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o OR and WA prediction: Weekly bulletins and seasonal HAB and hypoxia
forecasts for Pacific Northwest outer coast and Puget Sound; Evaluation of the
Pacific Northwest and Puget Sound forecast for possible operationalization; and

e Toxin detection: Acceleration of FDA accreditation for low-cost and accurate
tests for paralytic shellfish and other HAB toxins, and training tribal and other
coastal communities in their application.

In general, the additional resources requested for the coastal science program will
improve forecasts and responses by filling gaps in monitoring and early detection, telling
us where HABs are and where they are emerging, and what is triggering blooms and
toxicity. That information can be incorporated into models, validated, and transitioned
into operational forecasts.

Question: How are results from federally funded marine debris research
projects incorporated into improving the marine debris program, including
preventing marine debris at its source?

Answer: The NOAA Marine Debris Program (MDP) funds research to improve
understanding of the types, sources, and impacts of marine debris in order to inform the
program's actions. The MDP selects research topics in a strategic manner to address the
priorities of the Marine Debris Act and emergent issues. The results of marine debris
research project help the program target removal efforts to specific locations, make
informed investment decisions on specific types of prevention projects, identify new
technologies, and conduct public outreach more effectively.

Research on marine debris detection and monitoring helps the MDP to identify marine
debris hotspots that could benefit from removal activity and targeted prevention
activities. The development of standardized methods for detection of different types of
debris and for monitoring the abundance and distribution of debris has been essential in
the process of creating baseline knowledge on the main types of debris, how marine
debris moves, where debris accumulates, and potential sources.

A second priority research topic outlined in the Marine Debris Act is to assess, reduce,
and prevent the adverse impacts of marine debris. While many impacts are immediately
evident, research is needed to assess less visible impacts so that they can be more
effectively mitigated or prevented. For example, research supported by the MDP has
identified the chemical interactions of plastic debris with the marine environment, and
their effects on marine species and aquatic food chains. This knowledge helps direct
prevention activities to focus on plastic debris. NOAA has also supported research on
economic sector-specific impacts, such as fishing and recreation, which helps to target
outreach messages to communities and industries.

Research on derelict fishing gear has generated the development of alternatives to gear as
well as enhancements to tracking and recovery of lost gear. Each type of fishing gear has
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different impacts on the marine environment if lost or abandoned. Research supported by
the MDP has helped to identify commercial fishing gear types with the largest impacts
and has worked to develop technologies to reduce loss, lessen bycatch, and improve
recovery of lost gear. An example of a technology is the development of biodegradable
escapement panels in crab traps to reduce bycatch when traps are lost.

The results of MDP funded studies are also incorporated into the MDP's robust education
and outreach initiative to educate the public about causes and impacts of marine debris
and to inspire behavior changes which result in the prevention and reduction of marine
debris. The MDP's education and outreach initiative includes direct education and
outreach by program staff located in nine coastal regions around the country through
school education programs; teacher workshops, outreach and regional events, and
engagement with stakeholders; educational displays at National Marine Sanctuaries and
National Estuarine Research Reserves; digital communication through the MDP website,
blog, monthly e-newsletter, and social media platforms; and educational materials such as
Trash Talk.

Question: Last summer, the Department proposed a rule setting export
controls on “intrusion software.” If finalized, the proposed rule would have
hamstrung U.S. technology companies as well as the customers of those
products who need protection from hackers. Last December, 119 of my
congressional colleagues and I sent a strongly bipartisan letter to National
Security Advisor Susan Rice with our concerns and asking her to get personally
involved in the rule-making process. In reaction to this letter and the
overwhelming public comments citing concern about the proposed rule change
regarding ‘intrusion software’, the Obama Administration announced in late
February that it will renegotiate this portion of the Wassenaar Arrangement
with the other 41 countries that are part of the agreement. Moving forward,
what course of action do you intend to take regarding the Wassenaar
Arrangement and ‘intrusion software’? How is the Department of Commerce
involved with the State Department as it renegotiates this aspect of the
agreement? Is the Department of Commerce pushing for complete removal of
these controls on intrusion ‘technology, software, and systems’ or are you
seeking a changing of the definition of ‘intrusion softiware’ and seeking a
reformed rule?

Answer: The network intrusion controls were approved by Wassenaar in December,
2013. At that time, the 41-member multilateral export control group, of which the United
States is a member, agreed to implement technical language consistent with national law
and regulation. Adjustments to the controls are made on an annual basis.
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The initial 2016 discussions on the Wassenaar network intrusion controls took place in
mid-April in Vienna, Austria, at which time the U.S. delegation tabled a proposal to
eliminate the most problematic provision of the controls language (that dealing with the
specific control on technology for the development of intrusion software).

At that meeting, the U.S. delegation presented a summary of concerns voiced by U.S.
cybersecurity stakeholders. The meeting also included a wider discussion of Wassenaar
controls on hardware, software, and technology for command and delivery platforms for
intrusion software.

At the discussions, Commerce worked closely with the delegation representatives of the
Departments of State, Defense and Homeland Security, all of which actively supported
the Administration's position. In addition to advocating removal of the technology
controls, the Administration is considering the rest of the Wassenaar language holistically
with the intent of making the control workable for cybersecurity stakeholders while being
sensitive to the intent to control the purpose-built malicious software platforms that were
the original target of the controls. These discussions will continue into the fall.
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OCEAN WORLDS
WITNESSES
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PHYSICS AND PLANETARY SCIENCE

Mr. CULBERSON. The Appropriations Subcommittee on Com-
merce, Justice, and Science will come to order. I would like to wel-
come our two distinguished panelists, Dr. Charles Elachi, the Di-
rector of Jet Propulsion Laboratory; and Dr. Jonathan Lunine, the
Director of the Cornell Center for Astrophysics and Planetary
Science. We are very pleased to have you here with us today to talk
about the future of one of the most exciting areas of looking into
the future of space exploration, the Ocean Worlds program that
this committee put in place in last year’s bill to open up new fron-
tiers in the search for life where it will be the most, I think, prom-
ising. And we are going to discuss that with you today and I appre-
ciate so much your taking the time to be with us.

I understand Dr. Elachi, we want to keep your testimony to a
minimum, because we do not want you to get complete laryngitis.
Dr. Elachi is being honored tonight. We want to make sure he has
got enough voice for your acceptance speech tonight.

We live in an extraordinary time where the scientific community
has revealed to the world that there are as many Earth-like plan-
ets as there are stars in the sky. The amazing discoveries that
Kepler has made to discover not only Earth-like planets but solar
systems everywhere we look and the possibility for life on those
other worlds and indeed within our own solar system has become
very, very real. So today we are here to talk about that search for
life beyond Earth, the search for Earth-like planets, the need to de-
velop next generation rocket propulsion to enable us to reach the
outer solar system more rapidly and lay the foundation for inter-
stellar travel so that our children and grandchildren will actually
have the reality of being able to reach Alpha Centauri and beyond.

I particularly want to welcome our first witness, Dr. Charles
Elachi, the Director of the Jet Propulsion Laboratory who it has
been my privilege to know and work with ever since we first met
in 2004 at the Mars Opportunity landing in January of that year.
Over the years, as I have gotten to know Dr. Elachi and work with
him, I have come to see that I think quite frankly that the Jet Pro-
pulsion Laboratory is the gold standard for NASA flight centers.
The work that you do is extraordinary. The way that Cal Tech and
JPL work with NASA is I think a model that I would like to see
replicated at other flight centers around the country. Your collabo-
ration with the National Science Foundation and MIT has most re-
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cently led to a confirmation of a theory that Albert Einstein came
up with a hundred years ago about gravitational waves, something
I am looking forward to getting briefed on when I come visit you
again in the near future.

The discoveries you have made are just absolutely extraordinary.
JPL in particular, NASA has developed with JPL taking the lead
and creating mankind’s first interplanetary data relay system with
the constellation of satellites and landers that you have in place
around Mars. And it is just absolutely extraordinary. The Oppor-
tunity lander, in fact, that I was there with you in January of
2004, is still thriving and doing well after all these years making
great discoveries.

I want to make sure the committee is aware, Dr. Elachi has just
announced his retirement. Your successor will be in the same posi-
tion, I think, that Thomas Jefferson was when he discovered that
Benjamin Franklin was retiring as the American Minister to
France. Someone asked Mr. Jefferson about replacing Dr. Franklin,
and he said, “No one can replace Dr. Franklin. I can only succeed
him.” And your successor will be in the same position, Dr. Elachi.
Your contributions to the country, to the exploration of outer space,
and to pushing the frontiers of human knowledge are just abso-
lutely unparalleled and it has been a great privilege for me to get
to know you and work with you, and the great team that you have
got there at the Jet Propulsion Laboratory. And your successor is
also going to have to manage, as you do so beautifully, to pull off
not only weaving together all of the scientists, the engineers, but
being able to work with elected leadership. And you know you will
have the support of this committee. And your successor will have
the same level of support that you have always had.

I want to be sure also to welcome and thank Dr. Lunine for being
with us today, who is the David C. Duncan Professor in the Phys-
ical Sciences and the Director of Cornell’s Center for Astrophysics
and Planetary Science. And you have a particular interest, I know
Dr. Lunine, in how planets form and evolve, what processes main-
tain and make habitability possible, and what kind of exotic envi-
ronments might host the chemistry that would be consistent with
the evolution of life in one, maybe in the form that we know and
p}?rhaps in others. I would be interested to hear your thoughts on
that.

We have in our bill, the 2016 appropriations bill and in previous
bills, made certain by law that NASA is going to fund and fly the
mission to Europa that the planetary decadal survey recommended
last decade as a top priority, and then this decade as a priority
right there with the Mars cache mission. And we have made that
mission a top priority because it is the top priority of the decadal
survey but also because it holds the greatest promise for discov-
ering life on another world. And I want to discuss that and how
important that mission is and why that moon of Jupiter is the
place we will most likely, in your opinion, find life on another world
in our own backyard.

NASA is uniquely positioned to explore our universe. It is the
only government agency that pushes the boundaries of our knowl-
edge by sending humans and machines beyond Earth to explore
and discover. NASA’s image among the American people is so posi-
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tive and so high that the only other function of the government
that even comes close to them is the United States Marine Corps
in a wonderful nationwide survey that I saw, of when you think
about the government which agency of the government has the
greatest recognition and positive feeling. It is NASA and the
United States Marine Corps.

But unfortunately once again the Office of Management and
Budget has given us a 2017 request that cuts the planetary science
budget; that cuts NASA below the level funded by this committee
and the Senate. Very disappointing and aggravating. It is why we
included language in the financial services portion of the bill that
makes it clear that the agencies of the Federal government have
to follow the appropriations bill and they cannot follow the budget.
So it is important for you to communicate to your colleagues that
they should just frankly ignore the budget recommendation. Do not
be concerned, do not be alarmed by what they read in the budget.
Follow what is in the appropriations bill. My good friend Mr.
Honda and Mr. Fattah and the members of this subcommittee are
going to make sure that we take good care of the scientific commu-
nity and NASA.

The decadal survey in my mind has always been the gold stand-
ard that NASA should follow. They do a superb job of prioritizing
missions, having the scientific community experts get together, and
decide which missions are the most important and then they
prioritize them. And if I could just take a moment before I wrap
up and recognize my good friend and ranking member Mr. Honda,
the decadal survey for 2013-22 states in relevant part that, “if
NASA’s planetary budget is augmented then the program will also
carry out the first in depth exploration of Jupiter’s icy moon, Eu-
ropa. This moon with its probable vast subsurface ocean sand-
wiched between a potentially active silicate interior and a highly
dynamic surface ice shell, offers one of the most promising extra-
terrestrial habitable environments in the solar system and a plau-
sible model for habitable environments outside of it. The Jupiter
system in which Europa resides hosts an astonishing diversity of
phenomenon, illuminating fundamental planetary processes. While
Voyager and Galileo taught us much about Europa and the Jupiter
system, the relatively primitive instrumentation of these missions
and the low volume of data returned left many questions unan-
swered.”

The decadal survey goes on to say, “Major discoveries surely re-
main to be made. The first step in understanding the potential of
the outer solar system as an abode for life is a Europa mission with
the goal of confirming the presence of an interior ocean, character-
izing the satellite’s ice shell, and enabling understanding of its geo-
logic history.” My colleagues, Ocean Worlds, and in particular Jupi-
ter’s moon Europa, hold many extraordinary discoveries that are
yet to be made. We now know of course about the ocean of
Enceladus, and we want to be sure we hear a little bit about that
as well.

But in particular I would like the witnesses to focus on the im-
portance of the Europa mission and why it is so critical that we go
to Europa, and what we are likely to discover there, and what type
of launch vehicle we want to use.
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But before we proceed I would like to recognize my good friend
Mr. Honda for any remarks that he would like to make.

Mr. HONDA. Thank you, Mr. Chairman. And can you be a little
bit more excited about this hearing, please? You can tell. It is just
like Christmas Eve.

I want to thank you, Mr. Chairman, and thank you, Dr. Elachi,
and Dr. Lunine for joining us this morning to testify on this very
exciting topic. And it is really an amazing time to be alive.

We are living for the first time in human history where we have
the technological ability to actually seek out and find signs of life
beyond Earth, and it is like science fiction. And here we are today
actually discussing the NASA missions that will do just that. It is
truly inspiring. And from the hundreds and hundreds of planets
around distant stars discovered by the Kepler telescope, to the dis-
covery of flowing waters down a crater on Mars, to the discovery
of the prevalence of liquid water on at least half a dozen of the
moons of Jupiter and Saturn, the last decade has been filled with
tantalizing scientific discoveries that are screaming for astro-
biologists to go exploring. It sort of sets the stage for that movie
“The Martian”. And that is exactly what we are going to be doing.

Second perhaps only to my chairman is my excitement for NASA
to forage out into our outer solar system and begin a series of mis-
sions to explore the water covered moons of Jupiter and Saturn,
the so-called Ocean Worlds, and seek out the signs of life. It is time
to have missions that are dedicated to searching for the clues and
signs of life that may have evolved in these alien worlds.

Missions to Jupiter’s Europa are just the first steps. Saturn’s
moons of Enceladus and Titan are also calling out to us as we
search for life beyond Earth and seek to understand the potentially
habitable environments of other worlds. And we are not talking
about a one and done Europa mission, but instead a series of mis-
sions to the Ocean Worlds to probe their environments to see if it
is habitable and potentially harbors signs of life. The extreme di-
versity and resilience of life on Earth has shown us that wherever
there is water, organic compounds, and energy, there is life. Each
of these Ocean Worlds have these three prerequisites for life and
I guess we need to know does this mean life may have developed
there? Or do we have neighbors? Or is there more to life forming
than just having the ingredients as we understand them today?

I am excited to play witness as we journey out and see what bi-
zarre and magnificent discoveries await us on Europa, Enceladus,
Titan, and the Ocean Worlds. And truly for someone like me, who
was here before television, when radio was just a crystal, that to
go beyond the confines of this planet and watch these kinds of
things unfold is really a privilege to be part of this process. Thank
you, Mr. Chairman.

Mr. CULBERSON. Thank you, Mr. Honda. I feel the same way, as
I know Mr. Fattah does. And all of us on the subcommittee are ex-
traordinarily supportive of the work that you do. Dr. Elachi, Dr.
Lunine, we are glad to have you with us today. And we will start
with you, Dr. Elachi. And of course, without objection, your written
statement will be entered into the record in its entirety and we en-
courage you to summarize, particularly in light of the fact that we
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do not want you to lose your voice entirely. But thank you so much
for being here, and Dr. Elachi, you are recognized.

Dr. EracHi. Thank you, and Chairman Culberson, Ranking
Member Honda, distinguished members of the subcommittee. Let
me start by apologizing about my voice. My doctor’s prognosis is
that I talk too much. But that is not stopping me, to come and talk
to you here. And it is a great honor for me to have this opportunity
to talk to you about exploration of life in the Ocean Worlds.

Just thinking about it, that for thousands of years our ancestors
looked up into the sky and wondered if there was life. And for the
first time in human history, and I will repeat what I said, the first
time in human history we know how to do that. We have the tech-
nology and the capability to explore for life in our solar system and
beyond. And it really depends on us. It depends on you as our lead-
ers and policy makers, and it depends on us as the technical peo-
ple, we at NASA, in academia, and in industry.

In addition we know where to look, and I am going to touch on
two locations and my friend and colleague Professional Lunine will
touch on two other locations. First let me talk briefly about Mars.
With Spirit, Opportunity, Curiosity and the spacecraft we have in
orbit, we are convinced now on scientific grounds that actually
there used to be oceans on Mars in the past. And then with the
changes of the climate on Mars, the water is frozen now. And the
key question is always the ocean in the past. And based on Curios-
ity’s measurement, Mars has all of the ingredients that exist on
Earth, could life exist? And that is what we are doing through our
Mars program, looking for past life, on Mars.

And as you know we have Mars 2020, which is preparing with
biological instruments to look and collect samples so they can be
brought back to Earth in the following decade. And NASA in the
budget has something that was called Mars precursors, which basi-
cally is to prepare for that era. To have the orbiting satellites that
are needed and to look at how do we bring those caches back, how
do we explore and prospect for ice in preparation for a human mis-
sion?

As was mentioned about “The Martian,” one thing I like about
“The Martian,” that that could happen during my children’s life-
time. And NASA is putting in place all of the elements which could
enable us to explore, that planet.

Now the reason we are in such a good shape in Mars is because
NASA developed a well thought-out integrated program, and that
is the kind of program we need to do the exploration of the Ocean
World, in the outer solar system. Now based on Voyager and
Galileo data, we do know that Europa has an ice shell, H,O ice,
it is water ice, like I am drinking here. And it has an ocean below
the surface which has enough water, which is two to three times
the water which is on Earth here. Now you would say how could
that be? It is so cold out there. How could there be liquid water
in that location? Well it turned out as these satellites, like Europa,
go around Jupiter, which is a very heavy planet, it is about 300
times the mass of Earth, it creates tides exactly like what happens
with our Moon. So over millions of years that tide has been pump-
ing that ice back and forth, and that is what leads to generation
of heat. So there it has the right ingredient, where you have liquid
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water today. It had organic material, and there is energy coming
from the tide. So it has all the ingredients that life could exist
today. Not in the past.

Now in order to successfully look at that life I think we need ba-
sically to land on the surface, melt our way, and get down to that
ocean. Now we cannot do that today because there are a number
of things that we need to learn before we can do that ultimate mis-
sion. So in order to be successful I think there are three elements
that need to be done in the near future. One is to have an orbiter
which will map the surface of Europa at very high resolution and
sound through that ice so we can determine how thick it is. And
that is what NASA is planning, a Europa mission that through
your direction, NASA and the decadal, NASA today has instru-
ments selected, we are in phase A, and I think we are progressing,
with that mission.

The second element is to put a modest lander on the surface so
we can determine the characteristics of that ice. So between the
combination of the sounding which tells us how thick and the land-
er which tells us the characteristics of that ice that will prepare us
in the future to put a Europa ocean explorer to melt our way and
go below the surface.

NASA has started that activity based on your direction. Just a
couple of days ago they requested from the science community for
people who are interested to be on a science definition team to
work with us on defining scientifically what should be the payload.
And that lander will capitalize very heavily on what we have done
on Spirit, Opportunity, and Curiosity in the technological technique
of how do we land with a sky crane. And it looked very much like
some of that technology that we have developed before. So we are
very confident technologically that with appropriate funding that
mission could be done at an acceptable risk.

And the third element is to have a technology program which
will support from now, start to think how do we melt our way, how
do we create a submarine? So by having these three elements, I am
confident that we can explore the oceans of Europa in the foresee-
able future.

Now the next key question is how do you launch it? How do you
get there? And here there are a number of possibilities we are look-
ing at. Clearly today we have heavy launch vehicles. Those heavy
launch vehicles would take at least seven to eight years to get us
to Jupiter. And that is what happened on Cassini. What we have
to do is to launch, do a series of fly-bys by Earth to get enough en-
ergy to get there. Fortunately NASA is developing the SLS. With
the capability of the SLS we can get directly to Jupiter in about
two and a half years. That is a huge difference, and to some extent
cost saving from the point of view of operation. And then you can
have combination. Depending on how heavy the lander is if we can-
not go direct we can go and do one fly-by by Earth and then head
to Jupiter and that takes about four years.

So as we speak today we are looking at all these different op-
tions. Now fortunately what is elegant about our approach is you
do not have to wait to decide what launch vehicle and when until
another 2 or 3 years. So we can move ahead on the development
of the orbiter and the lander and then over the next 2 to 3 years,
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as we know the availability of these launch vehicles, their cost,
then we can work with NASA, I am sure they will come to you,
with what is the right combination of SLS and the traditional
launch vehicle.

So let me close by a quote that I would like to mention from
President Teddy Roosevelt, because such a program is challenging.
We are going to have successes and we are going to have failures.
But mentioning, let me repeat, and I am quoting what he said it
is “far better to do mighty things, to win glorious triumphs even
though checkered by failure, than to rank with those timid spirits
that know neither victory nor defeat.” The exploration of the Ocean
Worlds is one of the mightier things that our country can do and
we sure are not going to be timid. Thank you very much.

[The information follows:]
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Chairman Culberson, Acting Ranking Member Honda, and distinguished members of the
Subcommittee, thank you for the opportunity to come before you to discuss the exciting
science and mission opportunities for exploring the Ocean Worlds of our solar system.

The search for life beyond Earth is one of humanity’s oldest, most profound, and yet unanswered
questions. Long before Einstein conceived of gravity waves, long before Higgs conceived of the
Higgs boson, long before Watson and Crick discovered DNA, our ancestors were looking up at the
night sky wondering if life exists beyond Earth.

We do not yet know whether we ate alone in the universe, or if our universe is teeming with life.
For the first time in human history, however, we now have the tools and technology needed to
answer this age old question. Let me emphasize this point again — for the first time in human
history we have the tools and technology needed to search for, and potentially find life
beyond Earth. We can build the spacecraft and instruments needed to search for life in our solar
system and beyond.

In addition, we know exactly whete to look: along with the planet Mars, we now know of several
moons in the outer solar system that likely hatbor liquid water oceans and which could support kife
as we know it. NASA’s search for life beyond Earth has long been guided by the mantra of ‘follow
the water’. We now know that vast quantities of liquid water reside within many moons of the outer
solar system. These moons, these worlds — these Ocean Worlds, if you will - are quite likely the
best places within our Solar System to find life that is alive today — life that we could someday
directly observe: living, thriving, possibly even swimming in these distant oceans.

A critical achievement of NASA’s program for the robotic exploration of the solar system is that we
now have strong evidence for these oceans of liquid water trapped beneath the icy shells of moons
in the outer solar system. These Ocean Worlds are Jupiter’s moons, Europa, Ganymede, and
Callisto; and Saturn’s moons Enceladus and Titan. It may even be that Neptune’s curious moon
"Triton harbors a liquid water and ammonia-tich ocean beneath its icy shell. As we continue our
exploration we may find that the giant asteroid Ceres, and the dwarf planet Pluto may also join the
list of potential ocean wotlds. Taken all together the volume of liquid water in these oceans could
be well over 20 times the total volume of liquid water found on Earth.

Today I will highlight just three of these moons: Jupiter’s moon Europa, and Saturn’s moons
Enceladus, and Titan. But before 1 detail those wotlds, I should provide some context for what we
think it takes for a wotld to be habitable. That context is best provided by our own planet, our own
ocean world, Earth.



73

Importantly, our study of life on Earth has served as a guide for where to look for habitable
environments beyond Earth. Over the course of the past 54 yeats of NASA’s exploration of our
solar system we have also leatned much about life on Earth and what it takes for life to survive.
Microbial life on Earth can survive and grow throughout an incredible range of conditions ~ from
the hottest springs in Yellowstone National Park, to the deepest depths of our ocean, to the driest,
coldest valleys of Antatctica — microbial life finds a way.

Life on Earth finds a way - we have learned — in just about any location on out planet where liquid
water, the elements for building life, and some form of energy from the Sun, or chemistry from the
rocks, comes together. In other words, the keystones for life are watet, elements, and energy.
Wherever we find these keystones together on Eatth, we generally find life. We predict that, if these
keystones are brought together on distant worlds, we may also find life.

Let me give you one beautiful example of how this works on Earth. In the spring of 1977 my
colleague oceanographer Bob Ballard was part of the team that discovered hot springs in the deep
dark depths of our ocean. Around those hot springs — which are often referred to as hydrothermal
vents — Bob and the team discovered a thriving ecosystem of bizarre red tube worms, eel-like fish,
bright white crabs, and an assortment of microbial communities. How could such an ecosystem
exist? The Sun does not shine down to those depths. What makes life possible in such an extreme
environment? As scientists began to study these vents the answer became clear. The microbes that
serve as the base of the food chain are eating the compounds erupting out of the vents — they ate
doing what we call chemosynthesis, using the chemical energy of materials coming out of the vents.
The fish and tubeworms and larger creatures then eat the microbes. The hydrothermal vents bring
together the water, elements, and energy needed for life to exist — the enetgy comes from the rich
chemistry of the vents. This is much different from the base of the food chain that we experience
around us — where photosynthesis rules the day and the energy to power life comes from our Sun.

The discovery of life around hydrothermal vents at the bottom of our own ocean provides a key
bridge to the potential habitability of ocean worlds beyond Earth, which brings us back to the ocean
worlds of the outer solar system. Let me begin with Europa.

Europa, the second of Jupiter’s four large moons, is about the size of our Moon, but it otbits
Jupiter, which is some 318 times as massive as the Earth. The tidal tug-and-pull that Europa
experiences as it orbits Jupiter creates the encrgy needed to maintain liquid water beneath Europa’s
icy shell. To the best of our knowledge, Furopa’s ocean is global and it is approximately 60 miles
deep; that is roughly ten times as deep as the Mariana Trench, the deepest point in our own
ocean. The total volume of liquid water within Europa’s ocean is two to three times the volume
of all the liquid water in Earth’s oceans.

To reach that ocean ~ to someday explore that distant sea with highly capable and instrumented
robots that can send back images and data — we need to develop a well-defined and systematic
approach for exploring the Ocean Worlds.

We will make progress toward this goal with the Europa mission currently in formulation, which will
fly past Europa approximately 45 times as it orbits Jupiter. The instrument payload for the Europa
mission is already selected and the spacecraft is under development for a launch in the 2020s. With
each flyby of Europa, the spacecraft will collect images and return data about Europa’s surface
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composition, structure and thickness of the ice shell. This mission also has the capability to do the
type of reconnaissance necessaty for finding landing sites for a potential future landet.

Recently, we at JPL have completed initial studies for landers that would go down to Europa’s
surface and directly sample and analyze material on Europa’s surface. We presented these
architectures to NASA Headquarters in February, and are in the process of conducting additional
studies to refine the requirements for a potential lander over the next several months. We note that
any increase in scope to the current multiply flyby mission likely would add significant cost, schedule
risk and complexity.

Of course, having a mission on the launch pad is a lot different than having it at the destination. The
rocket that is used to send spacecraft to their destinations is a key part of the process. Future large
rockets, sach as the Space Launch System (SLS) of, though not in same class as the SLS, the
commercial Falcon Heavy, now in development, and existing Delta IV Heavy could help to catry a
large payload or reduce the time it takes to reach the outer planets. One concern, however, is the
cost of these rockets, which is not known but likely to be significant.

Right now the Cassini spacecraft is orbiting Saturn, flying by Saturn’s moons and returning data that
is revolutionizing our understanding of the Saturnian system. A key discovery of the Casizni mission
is that Saturn’s cutious little moon Enceladus — which is only 300 miles across — has an ocean
beneath its icy shell. That ocean is jetting out through cracks in the ice shell, creating plumes of
water that the Cassini spacecraft has flown through and sampled with its instruments conceived in
the early 90s but not designed to chemically characterize such an environment. Within those plumes
of water we have also found salts, organic compounds, and silica — all of which point toward a salty
subsurface ocean that has an active seafloor, with hydrothermal vents that could possibly support
life.

The case for Saturn’s moon Titan is similar. Titan is a world full of organic molecules, which are of
course key building blocks for life. Clouds in Titan’s atmosphere rain out liquid methane and ethane,
which then collects into lakes that dot Titan’s earthlike landscape. Some of these lakes are
comparable in size to the Great Lakes that define much of our border to the north with Canada. On
Earth, however, our lakes are carved into rock, whereas on Titan the lakes of methane and ethane
are carved into a shell of water ice. Beneath Titan’s icy shell may reside a global liquid water ocean.
Could life have arisen on such a world? For many in the planetary science community Titan is
heralded as the place to go to look for ‘weird life’ — life unlike life as we know it; life that may have
originated in liquid methane instead of liquid water. Titan is a totally new frontier for organic
chemistry.

Because of these discoveries and gteat potential for new ones, NASA has added Enceladus and
Titan as potential targets for the upcoming call for New Frontiers missions.

An ocean worlds program provides the necessary framework for the systematic exploration of these
worlds that may harbor life beyond Earth. Importantly, there is a win-win for exploring, mapping,
and making discoveries within our own ocean here on Earth. The tools and technologies for
exploring oceans beyond Earth will first be tested and utilized in our own ocean, making scientific
discoveries along the way. The physics, chemistry, and biology of our own ocean is the bridge to
understanding and exploring oceans elsewhere.
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I would like to finish by simply stating that the exploration program I have just outlined — the
exploration of Ocean Worlds — will not be easy. There will be failures and successes as we match
down this path of discovery. But here is where I find inspiration in the words of that visionary
leader, President Teddy Roosevelt. Each day when I walk into my office I see his words displayed in
the entryway of my building. The words are simply ‘Dare Mighty Things’. In a speech in 1899,
Teddy Roosevelt proclaimed that it is “far better to dare mighty things, to win glorious triumphs
even though checkered by failure, than to rank with those timid spirits...” This sentiment, “To Date
Mighty Things,” has become a clarion call for what we do at JPL and NASA. We want to date
mighty things, and we want to lead this country on the next grand voyage. We are a nation of
explorers and innovators and the exploration of Ocean Worlds — on Earth and beyond — is 2 new
great frontet.
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Mr. CULBERSON. Thank you, Dr. Elachi. Dr. Lunine.

Dr. LUNINE. Thank you, Chairman Culberson, Ranking Member
Honda, and members of the subcommittee. It is a wonderful oppor-
tunity to present my views on the search for life in the Ocean
Worlds of our solar system but I am going to keep my remarks
brief because the chairman and ranking member so well summa-
rized why it is we want to go to each of these worlds.

But I do want to say that I personally feel passionately patriotic
and proud of what our nation has accomplished in the exploration
of the solar system. And I feel humbled personally to be a scientist
participating in one of the greatest space odysseys ever under-
taken, the Cassini mission to Saturn. This is an extraordinary voy-
age of discovery with which I have been involved essentially in the
planning stages, when I was a graduate student, up to today. And
this mission truly exemplifies the remarkable things that this na-
tion can do, and in particular the remarkable things that the Jet
Propulsion Laboratory, ably led by my friend and colleague, has
been able to do over the years. These are historic missions and
their impact is historic as well.

So both Cassini and its antecedent to Jupiter, the Galileo orbiter,
have provided incontrovertible evidence that there are salt water
oceans underneath the icy surfaces of three moons of the outer
solar system, Europa at Jupiter, Enceladus and Titan at Saturn.
And on Titan, Cassini has discovered vast seas of hydrocarbon lig-
uids, methane and ethane, essentially hundreds of times more hy-
drocarbons than the known gas reserves on the Planet Earth.

Now Dr. Elachi has talked already at length about Europa and
so I am not going to discuss that. But I want to make sure that
everyone understands that I too find the exploration of Europa and
the search for life there a top priority. So I am happy to answer
questions about Europa.

But I will press on to Titan, which is larger than the Planet Mer-
cury, the only moon to host a dense atmosphere of nitrogen and
methane. Cassini and the European lander that it carried with it,
Huygens, have revealed a methane hydrologic cycle, with clouds,
rain, river valleys, vast seas, all involving methane and all going
on in an unimaginably frigid environment. And yet Titan’s surface
has all of the formal requirements for life: abundant organics, liq-
uids, and sources of energy. But because that liquid is not water
we have to ask the question is this really a place that we want to
go look for life? It would have to be very exotic life. But a 2007 Na-
tional Research Council study in fact said that we should. And it
said that Titan is a test for the universality of life as an outcome
of cosmic evolution. So if we are going to look for life in those seas,
the best way to do that is to land a capsule, float across the sur-
face. That would be the first maritime exploration of an alien sea,
which in and of itself would be an extraordinary adventure.

Now let me move on to Enceladus. Enceladus has not surprised
scientists; it has completely shocked us. It is a very small moon
and yet it has a plume of material pouring out into space from a
series of fractures in its south polar region. And it was Cassini that
discovered this plume of icy grains and vapor and then flew
through that plume seven times, surviving each time. Thanks to
the prodigious capability of its instruments, its chemical sniffers,
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Cassini has found not only water ice and water vapor, but also or-
ganic molecules, salt dissolved in the water, tiny grains of silica,
all indicators that inside Enceladus, down in this small, liquid
water salty ocean, is a hydrothermal system. A place in which
water, organics, and minerals are heated together in the kind of
chemical stew that many scientists think was the place where life
began on Earth 4 billion years ago.

And there really is a subsurface ocean. Cassini is so powerful in
terms of its scientific capability it has detected the presence of the
ocean in two completely independent ways. And so if you look at
all of the requirements for terrestrial type life, liquid water,
organics, minerals, energy, chemical gradients, Enceladus has it
all. And all that stuff is pouring out into space. It is not hidden
beneath the surface. And so as far as we understand it today
Enceladus provides us with the most straightforward way to look
for signs of life, given the compelling evidence that much of the gas
and the grains are being expelled from the interior ocean.

So let me make this very clear. To sample the plume of
Enceladus is to sample the ocean beneath the surface. So merely
flying through the plume, as Cassini has done, but with instrumen-
tation more modern then Cassini’s, is sufficient to search for signs
of life. And this can be done for well below the cost of a flagship
mhssion and it can be done with instruments available for flight
today.

So let me summarize by saying that discovering life on or within
the Ocean Worlds of our own solar system may provide unexpected
and as yet hard to predict practical benefits, something that Carl
Sagan pointed out many decades ago. But more profoundly it will
inevitably direct our attention to the Milky Way Galaxy beyond the
confines of our own planetary system. If life can begin two or three
or four times in our own solar system, then the number of planets
in the galaxy as a whole that harbor life must be enormously great.
And then how could we resist taking the leap beyond our solar sys-
tem to explore the vast spaces between the stars for life there?

Thank you very much for the opportunity to talk to you today.

[The information follows:]
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Chairman Culberson, Ranking Member Honda and Members of the subcommittee,

Thank you for the opportunity to present my views on ocean worlds and the search for life
beyond Earth. We live in the most extraordinary of times. When 1 entered elementary
school a half century ago, | was barely aware of the first tentative steps being taken toward
exploring the planets—a time when success was measured by the mere survival of the
Mariner 2 Venus flyby mission after 5 months in space, or the 21 blurry images Mariner 4
sent back during the first successful flyby of Mars. With the passing of the decades, the
perseverance and ingenuity of this nation’s engineering talent paid off, as the United States
emerged the unparalleled leader in the robotic exploration of the solar system: Voyagers 1
and 2 have been operating in space for nearly 40 years and the US’s Mars Reconnaissance
Orbiter has returned close to 42,000 images of Mars as of this week.

It is difficult not to feel passionately patriotic and proud of what our nation has
accomplished, by itself and together with many international partners, in the exploration of
our solar system. I feel humbled to be a scientist participating in one of the greatest space
odysseys ever undertaken, the Cassini mission to Saturn. This spacecraft has revealed vast
hydrocarbon seas on the surface of Saturn’s giant moon Titan, discovered and then
penetrated deep into the icy plume of another Saturnian moon Enceladus, finding salt
water and carbon-bearing molecules within. It has probed the vertical structure of Saturn’s
rings, solved the long-standing mystery of lapetus’ white-black dichotomy, discovered
mysterious red streaks on the moon Tethys, and found a gigantic hurricane trapped within
a bizarre hexagonal wind pattern at Saturn’s north pole.

Engineers at NASA's Jet Propulsion Laboratory (JPL) are now preparing Cassini for muitiple
forays into the narrow realm of space between the innermost ring of Saturn and the
planet’s atmosphere, before directing it to a fiery plunge into the ringworld on September
15 of next year, after twenty successful years of complex operations in space. Cassini’s
extraordinary voyage of discovery, as are many other missions such as the Curiosity rover
on Mars, is a testament to the extraordinary technological prowess and commitment to
success of the engineers and scientists at JPL. They exemplify what makes this nation
capable of doing truly extraordinary things.

Cassini, together with its antecedent at Jupiter, the Galileo orbiter, provided compelling
evidence for salt water oceans underneath the icy surfaces of three moons of the outer
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solar system—Europa at Jupiter, Enceladus and Titan at Saturn. These are the three
exemplars of an elite group of “ocean worlds” in the outer solar system. I focus on the three
(Europa, Enceladus and Titan) because for them the evidence for liquid water is nearly
incontrovertible and we even know something about the compositions of their oceans.

Europa has a very large salt-water ocean in contact with a rocky core, chemical energy
associated with Jupiter's radiation belts, and lots of tidal heating-- but we know little else
about the prospects for life here. Indeed, we do not know whether organic (carbon-
hydrogen) molecules exist within the ocean—but we strongly suspect they are there.
Equally important, we do not know how far beneath the moon’s surface the ocean lies.
Knowing that will allow a strategy to be formulated to search for life there. The Europa
Multiple Flyby mission will provide the essential information needed to decide, among
other things, whether ocean water is welling up through the cracks, and how to access it. It
will tell us whether organic molecules are present. And, should there be plumes or fresh
deposits to sample, a sub-probe or lander might access material containing signs of life.
We've waited more than 15 years for this mission; it needs to be launched as soon as
practicable—ideally by the early 2020’s,

Titan is larger than the planet Mercury and is the only moon to host a dense atmosphere of
nitrogen and methane. Cassini and the European Space Agency lander Huygens carried by
Cassini have revealed a “methane hydrologic cycle” with clouds, rain, river valleys and seas
in an unimaginably frigid environment. The surface seas -concentrated in Titan’s arctic--
are so vast that they hold hundreds of times more hydrocarbons than do the known oil and
gas reserves on planet Earth. And so we cannot avoid asking whether a form of life might
have arisen in this exotic environment. Titan’s surface has all the formal requirements for
life—abundant organics, liquids, and sources of energy. And yet, that liquid is not water—
it is methane and ethane. Should we include the seas of Titan in our search for life? As a
2007 National Research Council study? noted: “Titan['s seas are] a test for the universality
of life as an outcome of cosmic evolution.” Beneath the nightmarish landscape of organic
rivers and seas, and under perhaps 60 miles of ice crust, is a liquid water ocean. Detected in
two different ways by Huygens and Cassini, the ocean must be charged with salts,
suggesting that it may have access to an underlying rocky core. This too is a surprise, since
models of Titan suggested that any ocean would be perched between two layers of ice,
unlike the oceans of Europa and Enceladus. The solar system is, as always, full of surprises.

Because Titan's interior water ocean is so deep, it is probably inaccessible to us. Any future
search for life will be difficult. The easiest approach is to drop a floating capsule~a boat--
onto one of the vast surface hydrocarbon seas. It would be the first maritime exploration of
an alien sea. Here the complication is that we don’t know what kind of biochemistry we are
looking for, but a generalized search for patterns in molecular structures and abundances
that indicate deviation from the randomness of abiotic chemistry is a good first step.

1 The Limits of Organic Life in Planetary Systems, National Research Council, National Academies Press,
Washington DC, 2007, p. 74.
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Enceladus has not surprised scientists—it has shocked us. It’s a small moon and yet it
sports a plume of material emanating from a series of fractures in its south polar region.
Cassini discovered this plume of icy grains and vapor and has flown into it seven times,
Thanks to the prodigious capabilities of its chemical sniffers—mass spectrometers—and
other instruments, Cassini has found organic molecules, frozen drops of salty water, and
tiny grains of silica—all indicators that inside Enceladus is a hydrothermal system in which
water, organics and minerals are heated together in the sort of chemical stew from which
life on Earth might have begun. And yes, there really is a subsurface ocean: Cassini has
detected its presence in two completely different ways. Make a list of the requirements for
terrestrial-type life—liquid water, organics, minerals, energy and chemical gradients—and
you find that Enceladus has it all. Conveniently, the evidence is not hidden beneath the
surface—it’s coming out into space in the plume.

Therefore Enceladus provides us potentially with the most straightforward way to look for
life signs, given the compelling evidence that much of the gas and the grains are being
expelled from the ocean itself. To sample the plume of Enceladus is to sample its ocean.
Merely flying through the plume as Cassini has done multiple times, with instrumentation
more modern than Cassini’s and hence capable of detecting the molecular signposts of life,
is sufficient to search for signs of life. It is fair to assume that the basic biochemical building
blocks are like those on Earth, since every indication we have from Cassini is that the
subsurface ocean would support terrestrial microbes. This can be done for well below the
cost of a Flagship mission and it can be done with instruments available for flight today.

The ocean worlds have captured the imagination, not just of planetary scientists and
astrobiologists, but of oceanographers, explorers and the general public. Thanks to our
nation’s investment in the space program—an investment made through the hard-earned
wages of every working American—all of humanity can now gaze at Jupiter and Saturn in
the night sky and ponder the real possibility that within some of their moons are organisms
whose origin was completely separate from life on Earth. What would they be like? Before
we can answer this question, we must go back and search these ocean worlds to see if life
really does exist in any or all of them.

Discovering life on or within the ocean worlds of our own solar system may provide
unexpected and as yet hard to predict practical benefits, as Carl Sagan pointed out many
decades ago.? But more profoundly, it will inevitably direct our attention to the Milky Way
Galaxy beyond the confines of our own planetary system. If life can begin two or three or
four times in our own solar system, the number of planets in the Galaxy as a whole
harboring life must be very great indeed. And how could we then resist taking the leap
beyond our solar system to explore the vast spaces between the stars?

2 Sagan, C. The Cosmic Connection: An Extraterrestrial Perspective. Doubleday, New York 1973, p. 57.
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Mr. CULBERSON. Thank you, Dr. Lunine and Dr. Elachi. And I
know my colleagues have questions. It is extraordinary, is it not?
We have, the Congress, both Republicans and Democrats alike,
strongly supported NASA and its mission. One of the most grati-
fying things we get to do, is to help you seek out new life and dis-
cover these incredible new worlds. And I have, in our bill this year
we funded, NASA has the largest appropriation they have ever re-
ceived since the start of the agency in 1958 and we have got plan-
etary science funded at a level of $1.63 billion this year. What level
of funding in your opinion, Dr. Elachi, will be necessary in the 2017
bill to make sure that we stay on track? That the planetary science
community has the resources they need to achieve the objectives of
the decadal survey, both for this flagship mission to Europa and
the new frontiers and Discovery class missions?

Dr. ELacHI. Well I think that is a better question to ask for
NASA. But clearly it all depends on when do you want these mis-
sions to happen? So from my experience, based on Cassini and
other missions, typically it takes us 6 to 7 years after the selection
of the payload to actually be ready to be on the launch pad. And
in the case of the orbiter or the fly-by, those were selected a year
ago. So you can add 6 to 7 years to it. In the case of the lander,
it heavily will depend on the payload selection data. So a critical
element before we can tell you really the detailed cost is the pay-
load selection.

Mr. CULBERSON. But we are on the right track? This funding
level that we are on now, you have got what you need so far?

Dr. ELAcHI. Well clearly depending on when you want it. If you
want to launch in the early twenties, the present level is not suffi-
cient to do that. I am sure we can provide you with with a more
accurate number for it. But I think it is appropriate for NASA now.
For the total cost of the mission, as you know, NASA makes a com-
mitment when we do the KDP-C, which is a decision that it makes
when we start in the implementation. And those will be coming up
in the next couple of years. But we can use as a reference the
Cassini mission, or the Mars 2020 mission. Because those are well
known missions of similar class to what we are talking about.

Mr. CULBERSON. You know when Neil Armstrong first set foot on
the moon, that is an extraordinarily important and important mile-
stone. But the discovery of life on another world I think will be an-
other one of those transformational moments in human history
that when that occurs will encourage the entire, it will galvanize
the country and the world and certainly encourage the nation to
take NASA even further, funding levels that you will need to make
sure the American space program is the best in the world. And that
is actually another reason I have been so enthusiastic about this
mission is that it holds the greatest promise for that first discovery
of life on another world which will then enable the entire country
to get behind NASA with the funding levels that you need to do
what is necessary to keep the American space program the best in
the world.

But for this mission to succeed, Dr. Elachi, I wanted to ask you
about the launch vehicle. Talk to us, if you could, about the impor-
tance of using SLS for the Europa mission. And, can you talk to
us a little bit about whether or not it will require one or two SLS
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missions? For example, one for the orbiter and one for the lander.
Can you talk just a little bit about it?

Dr. ELACHI. Sure. No, I would be glad to address that. As I men-
tioned earlier with the EELVs, the present launch vehicle, it takes
at least 7% years to get to Jupiter because we have to do a series
of fly-bys. With an SLS we can do it in two and half years. And
that would lead to, even if SLS might be more expensive, but it
would lead to savings of five years of mission operations. So the
trade will need to be looked at.

Now we are looking at having the orbiter and the lander as two
separate spacecraft. And there are different ways you can launch
them. You can put them both on one SLS, but because that will
lead to a heavy payload that still will require to do one fly-by by
Earth. So that will take us, then it will add one or two years to
the mission. Or you can launch them separately on two SLS. And
then in that case you can get much faster to Jupiter. So over the
next few months at the request of NASA we are going to look at
all these different combinations, one SLS, two SLS, EELVs, and
provide NASA technically how long it will take us to get there and
when would we will be able to land, but also cost-wise, what are
the trades. So we should be able to get back to you over the next
few months with that trade.

Now as I said earlier we do not need to decide today what launch
or what kind of configuration. We can wait about two years before
we do that. But no question the SLS or any equivalent there is the
Falcon 9 Heavy, will revolutionize how we explore the outer solar
system. It will make a huge difference when you send a mission to
wait seven years and analyze the data before you plan the next
one, versus one where what you have to wait is two years. So no
question, the SLS will be a game changer in this area.

Mr. CULBERSON. Thank you. They are going to call votes between
about 11:20, I understand, and 11:30, so I want to move on to my—
oh, excuse me, 11:30 and 11:50. So we do have a little more time.
Mr. Honda.

Mr. HoNDA. Thank you, Mr. Chairman. Dr. Elachi, what are the
primary science goals of the Europa orbiter and related missions?
And is astrobiology and biomapping part of the stated NASA objec-
tives?

Dr. ELAcHI. Let me briefly answer it, but my colleague here is
smarter than me when it comes to astrobiology. The orbiter, which
has the payload selected already, will do very high resolution map-
ping of the surface, will look at the composition at the surface with
spectrometers, and will allow us to sound through the ice so we can
determine how thick is that ice. And with the gravity measurement
will be able to determine the characteristic of the ocean, how thick
that ocean is. So it will provide us all of the ingredients that are
needed to start planning for the next step with the measurements
that the lander will get by making in situ measurement of
astrobiological components as well as the characteristic of that ice.
So let me, with your permission let me turn it to Jonathan. He is
smarter than me.

Dr. LUNINE. Well I am not sure I would agree with that state-
ment. But the Europa fly-by mission is very, very well instru-
mented to address astrobiology goals. And in fact within the orga-
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nization of the mission itself we have what is called a habitability
working group to look at how these instruments can address those
goals. And so there is an instrument that will look for organics on
the surface that might have been deposited from the interior. We
must understand whether Europa has carbon bearing compounds,
organic molecules. We do not know that today and that is a key
ingredient for habitability because that is what life as we know it
is made of. And there are two instruments, mass spectrometers,
that will actually sample Europa material directly on the fly-by
spacecraft. If there is a plume, they will sample material in the
plume. If not, they will actually sample material that has been de-
posited on the surface that gets bombarded by micrometeoroids and
is then lofted into the atmosphere. And both of those instruments
can measure the composition, look for organics as well, and even
possibly look for clues that there might be a hydrothermal system
in Europa’s interior. So I think we are going to get a great deal of
information on the habitability of Europa just from the fly-bys
themselves, and then a lander of course would provide in situ infor-
mation to add to that.

Mr. HoNDA. OK. So this may be the same question in a different
way, though. So if life detection is one of these goals, how will all
of this be accomplished by a potential Europa orbiter mission with-
out a secondary mission or landers? And how likely are we to learn
something from an orbiter mission that will affect what we would
want to know with a lander, both guide where we would want to
land and with what type of craft as well as the instruments to put
on the lander? And then I understand for decades NASA and JPL
have successfully explored planets and their moons through a
three-step strategy of fly-by, followed by an orbiter, and then fol-
lowed by a lander. I have heard this described in your testimony.
Each step on this journey builds on the knowledge gained through
previous missions, which you have explained. This is designed to
maximize the science return at each step while minimizing the sci-
entific and technical risk to spacecraft, landers, and rovers. With
respect to a Europa mission concept involving a lander, what pro-
vides the confidence that we would know enough about the Europa
surface to ensure that a lander will be placed on a scientifically
compelling and safe site on the icy surface?

Dr. ELACHI OK let me——

Mr. HONDA. I know it is a lot of information, but I was just try-
ing to put it all together so I can conceptually understand.

Dr. ELacHI. OK. Now, I think our strategy is the orbiter will get
to Jupiter before the lander and it will survey the area, image it
at a very high resolution, identify the area of interest. And the
lander, even if they are launched on the same launch vehicle

We would put the lander at the high altitude orbit to protect it
from radiation, wait until the orbiter maps the surface, then we
will zoom in and come down. Nothing will replace in situ measure-
ment. There will be always uncertainty until you actually grab
some of that ice and measure it in a mass spectrometer. The addi-
tional thing we need to be thinking about is we need to learn how
to land on Europa for the ultimate mission where actually we will
have to drill. So this lander that we are talking about will have a
great scientific value, but also it will have the value of learning
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how to land. That is what we did on Mars. First we landed Path-
finder, then we drove a little bit, then Opportunity, and then Curi-
osity. So I think we have enough information that we do not have
to wait for a mission to be completed before you get to the next
mission. We have worked a strategy that you can do it on a much
faster time.

Dr. LUNINE. Yes. And then just very briefly, Congressman
Honda, there is a very important distinction that has to be made
between habitability and looking for life itself. And in the case of
Europa we are still at the stage of determining whether Europa is
habitable. The saltwater ocean indeed seems to be there. But what
we still do not know yet is whether there are organic molecules. In
Europa it is possible that there were never any, or they have all
been essentially exsolved into space in some way. So that is crucial.
And then the whole issue of whether there are hydrothermal sys-
tems at the base of the ocean to generate the gradients in energy
that life would need, we need the clues again from the minerals
that might be coming out of plumes that might be deposited on the
surface. So the mission as it is constructed today will really ad-
dress the habitability of Europa. And if those indicators are posi-
tive then going after the question of whether life actually exists
there becomes the primary goal at that point.

Mr. CULBERSON. Thank you. Mr. Jolly.

Mr. JoLry. I see they rang for votes. I will be very brief. I know
this is a priority of the chairman so I want you to have as much
time as possible. The chairman has been very helpful to me in the
Gulf of Mexico and making sure we know how to count fish, so I
am happy to support your initiatives here in space. My only ques-
tion is in these oceans you are finding are there any red snapper
in them?

But look, we have the right chairman, the right ranking member
on these issues on right now. I am excited to support what you are
doing. So thank you all for being here today. I appreciate it.

Mr. CULBERSON. Mr. Fattah.

Mr. FATTAH. Thank you. It is always with mixed emotions, your
retirement is both well deserved but your leadership has been ex-
traordinary. I visited the Jet Propulsion Laboratory. I was on the
floor with you when the Mars Rover landed on the surface and it
was an extraordinary success for the Jet Propulsion Laboratory
and for NASA, for our country, and for science worldwide. So I
want to congratulate you on all your hard work and your success
at the laboratory, and wish you well on your next endeavor. I am
sure there is a second act or a third act here.

But I wanted to ask you a couple of questions. Given the fact
that you are stepping off the stage, if you could give the committee
some reflection on, you know, we at one point had a lot of back and
forth. It was pretty lonely in advocating for commercial crew and
commercial cargo in the space technology portion of the NASA
budget. Because there was a lot of buy into what we might call the
old NASA, right? And so there was this big tug of war that has
now been settled and we have a robust, competitive, I think, com-
mercial crew operation. So let us just talk about, so it really puts
NASA and the Jet Propulsion Laboratory in the position to focus
in on exploration. So if you could give us a few minutes on your
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thoughts about where we are in terms of the decision package
around these issues that would be helpful.

Dr. ErAcHI. OK. Sure, I would be glad to do that. Let me first
start by saying I am retiring from being the JPL Director but I will
be Professor at Cal Tech, which I am presently. So I will stay en-
gaged. I mean, I spent 40 years on this amazing quest of explo-
ration. So I will continue to be engaged in that one.

Now on your second one, I think it is like every time NASA de-
velops a capability we need to turn it over to the commercial sector
so they can make a business out of it. That has happened on
telecom satellites, GPS. And NASA to be exploring the next fron-
tier. That is what our agency should be doing and I think that is
what our agency is focusing on doing. So I think the commercial
sector, particularly in the launch area, should be able to support
that activity so we can spend our effort either on a more capable
launch vehicle, like the SLS, or an exploring mission, like Europa.

Now talking a little bit on technology, I want to add one state-
ment. When we landed Curiosity, of course I was proud of the land-
ing of Curiosity, and we were delighted that you and your daugh-
ter——

Mr. FATTAH. Yes.

Dr. ELACHI [continuing]. Were there. But what I was particularly
proud of is all over it was written Made in the U.S.A. Because al-
most every piece of it, we do not import this stuff. We actually
build it in the United States. So ever dollar we spend in our space
program is spent in the United States for jobs, for developing tech-
nology, and so on. And the critical element was investment in tech-
nology and enhancing our capability to do these amazing things.
These things do not happen. And no commercial sector will invest
in technology which is needed 10, 15 years from now. And that is
what NASA should be doing. So I am a strong advocate of the tech-
nology program for NASA. Because that is what enables the future
for us. And at the same time, to turn over the things that the com-
mercial sector can do to the commercial sector to do that. And I
think that is the NASA strategy that is being advocated today.

Mr. FATTAH. Well, thank you. And I want to thank the chairman
for his extraordinary leadership, not just in terms of Europa. Be-
cause he has been I think a robust supporter of our space effort.
And we again are thankful that in the omnibus that we were able
to get a very good number on commercial crew and space tech-
nology, technology, technology, technology. And I brought my
daughter out there because we wanted to, she is interested in Cal
Tech. So she is 17. She is honor roll, 99 percentile. It is only be-
tween the University of Texas and Cal Tech. You know, who
knows? Thank you. Thank you.

Mr. CULBERSON. We have got two votes. And Mr. Honda would
like to come back. I would like to come back. So if we could recess
briefly, we will take these votes and then we will come back and
have a few more questions. So the committee will stand in recess
briefly. Thank you.

[Recess.]

Mr. CULBERSON. All right. Thank you, Mr. Honda.
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The hearing will come back to order. We have finished up our
votes and I appreciate very much your patience with us taking a
brief recess while we finished up on the House floor.

I wonder if I could to ask Dr. Elachi in particular. Of course, as
you know, the fiscal year 2016 Appropriations Act directed NASA
to launch a mission to Europa with a lander in order to confirm
the presence of organics. If I could ask both of you, first of all, how
essential is that we land on the surface in order to confirm the
presence of organics?

Dr. ELACHI. I think in order to make sure we have confirmation,
you really need to make direct measurements and use it in a mass
spectrometer to do that.

Mr. CULBERSON. On the surface?

Dr. ELACHI. On the surface. We don’t do that if there are plumes.
So the only way to make sure we do that is to land on the surface
and make direct measurement, take samples and make direct
measurement, because any other way you are going to be still un-
certain. So that is a direct, important thing.

The other part I want to emphasize is also you need to learn how
to land on the surface of Europa for the longer term and if this was
in our capability to do that. So clearly a lander on the surface, in
my mind, is a necessity in understanding the oceans on Europa.

Mr. CULBERSON. Dr. Lunine.

Dr. LUNINE. So I have participated in some of the discussions on
the lander payload and it is a very carefully selected payload that
is designed to give us the essential information we really need to
go the next step to look for life, if in fact everything turns out to
be positive.

And so one of the things that is essential about the lander is the
ability to sample deposits that are on the surface that may be par-
tially covered up that may not in fact be exposed to the orbiter re-
mote sensing. And so we want to have the opportunity to use both
the fly-by spacecraft and the lander together to select the right
landing site, to put the lander there and then to sample the mate-
rials in situ.

And we may get lucky with that in situ analysis. [ mean, we may
actually find evidence that the organic molecules are being modi-
fied in some way by biological processes.

Mr. CULBERSON. So you would agree, the only way to be certain
is to land on the surface and actually test the ice deposits on the
surface, that is the only way to be sure?

Dr. LuNINE. That is the only way to be sure, but it has got to
be done in concert with that fly-by spacecraft

Mr. CULBERSON. Of course.

Dr. LUNINE [continuing]. Because we need to understand what
the nature of the surface is at a level of resolution good enough
that a lander can be put in the right place.

Dr. ELACHI. Actually, if you would let me add one thing. When
you look at the Decadal and what are the science that they listed,
we did generate a table which looked at what can the orbiter do.
And the orbiter can do the majority of the science, but it cannot
answer directly the question of the organic on the surface. So that
was a gap that the orbiter could not do and that is why the lander
is critical for this mission.
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Mr. CULBERSON. And that is why, of course, as our bill states,
the goal of this mission is to achieve the scientific objectives of the
Decadal Survey, which as you have just confirmed for the record
has to include a lander if we are going to answer that essential and
most exciting question of all, is there life on other worlds.

And if I could, Dr. Elachi, ask about when does NASA intend to
solicit instruments for the landers with an announcement of oppor-
tunity in fiscal year 2016?

Dr. EracHl. OK. Basically, I mean, again, that is a question
NASA would need to answer, but NASA deserves credit, they just
sent an email to the broad science community inviting people to
submit that they would like to work on this science definition team.
And they stated in that letter that this is for about three months
where they would work with JPL, with NASA on defining the pay-
load. So they should be able to get that work done, I would say,
by early summer time frame. And then NASA will have to go
through its process.

So that is something that you need to address with NASA of
when will they issue that announcement of opportunity for the in-
strument. In my mind, the earlier is the better because the payload
is the key driver for developing the lander, because we can do a
certain amount of work, but until we know what instrument you
need, how much samples you need to get, what volume you need,
it is hard to do the detail design. So it is critical that the AO and
the selection of the payload, is done in the most expeditious way.

Mr. CULBERSON. Well, we will push NASA to make sure they get
this done as rapidly as possible. And I also hope that we will see
at least two ways to verify the organics with the mass spectrometer
and the Raman on the same lander. Because if we are going to go
all this way and make this exciting mission, make sure that we ac-
tually are detecting organics, it makes sense to double check it,
doesn’t it?

Dr. EracHI. Yes, I agree with you. And the design, the very pre-
liminary design that we present to NASA will accommodate at
least two in situ instruments, will accommodate motion monitor to
look at any vibration and will accommodate imaging.

Now, if NASA decide and the science group decide that they need
more instruments, we can do that, but that makes a lander more
and more complex. So that is a trade which have to be done with
the science community of what is an optimum payload which en-
ables us to answer the question, but also can be done with a rea-
sonable risk.

Mr. CULBERSON. And the payload will be comparable to that
which landed on Spirit and Opportunity on Mars in terms of the
weight and size?

Dr. ELACHI. I don’t know about the weight and size, but at least
one of the instruments, the Raman spectrometer, would be based
on heritage from Spirit—not Spirit, unfortunately, but from Curi-
osity, we have a Raman spectrometer planned for Mars 2020, but
I will let John tell you.

Mr. CULBERSON. Yes.

Dr. LUNINE. Well, and I just wanted to add that you mentioned
having a mass spectrometer and Raman allows you to have backup
and have two ways of detecting the organics, the Raman also gives
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you some information on structure that is important that you may
not get from the mass spectrometer, and understanding aspects of
the structure of the organics in telling how fresh they are and
where they come from. Were they part of a biological process of
some kind or were they not?

Mr. CULBERSON. Yes.

Dr. ELAcHI. That combination will be very powerful.

Mr. CULBERSON. I will have a couple followups. I want to recog-
nize my good friend, Mr. Honda.

Mr. HONDA. Thank you, Mr. Chairman.

Through these discussions, I am sort of developing a picture in
my mind that one of the things we want to do is to be able to un-
derstand through various techniques the possibility of life, whether
it is through indirect or direct techniques. And also and prior to
landing on the surface, it seems to me that we need to know how
firm or what the structure is, so that it will sustain a landing. And
then also, you know, inserting ourselves on a planet, I am a little
concerned about contamination too.

So could you talk a little bit about the kinds of testing that needs
to be done? And I know that you talked about handedness, that
seems to be important, the issue of having ability through the indi-
rect detection of what processes that you want to go through in
order to see what is down there. And the types of techniques, I
think I heard fly-through, plumes, things like that. Are these all
necessary processes in order to determine whether the surfaces can
enable a landing of a craft on the surface of the planet?

Dr. LUNINE. Well, let me talk about the life test and then I will
ask Dr. Elachi to talk about the questions of certifying the surface
for a safe landing, which is really a different subject.

So I think that the fly-by spacecraft will be able to pretty quickly
tell us the coarse essentials about habitability. You know, does it
see that there are deposits of organics on the surface. It is not
going to be able to tell us in detail what the organics are, but it
will tell us whether there are carbon-bearing molecules near the
fractures, for example, which we don’t know and Galileo was not
able to tell us.

Galileo was able to tell us that the ocean is there and salty.
There are indications of salt deposits on the surface, but again
Galileo couldn’t tell us which kinds of salts. So we really for Eu-
ropa have this rudimentary information that I think the fly-by
spacecraft will very quickly develop into a full profile of how habit-
able Europa really is.

And then of course the next step, both from the fly-by spacecraft
and from a lander, is to determine whether there is biological activ-
ity. There are a number of ways to do that. Of course direct detec-
tion of organisms requires potentially very elaborate instrumenta-
tion. It is better to analyze if there are fresh organics on the sur-
face to look for evidence of a preponderance of left-handed or a def-
icit of right-handed, or vice versa, organic molecules, if there are
amino acids. And in general——

Mr. HONDA. And could you explain

Dr. LUNINE. Yes?

f‘?Mr. HonDA. Could you explain the difference and the importance
of?
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Dr. LUNINE. Yes. So life of course life on earth, it is all bio-
chemically the same, we have no other example of life. And the
amino acids that life uses, with only small exceptions, all have a
particular orientation or handedness, the way that the carbon
atoms are attached to the molecules themselves, and that actually
allows the amino acids when they are arrayed in the chain to make
a protein, to actually allow that chain to fold properly to make the
protein. If you had a mixture of the left-handed and the mirror
form, if you had a random assortment, when they are arrayed on
a chain, you don’t get a protein.

Now, it doesn’t matter if it is left-handed or right- handed. It
could be all right-handed or it could be all left-handed, but it has
got to be one or the other. And so identifying, first of all, if there
are amino acids and, secondly, are they all left or all right, is one
very powerful example of a life test, a test for life.

Mr. CULBERSON. Chirality?

Dr. LUNINE. That’s chirality, exactly.

Do you want to talk about the surface?

Dr. ELACHI. Yes. I think on the question of the safety of landing
on the surface, as I mentioned earlier, the orbiter is going to be
taking very high resolution imaging of the surface. Now, remember,
Europa is the size of our moon, so it is a big satellite. So we will
be taking the images to decide what areas are scientifically valu-
able and safe to land.

In addition to that, as the lander is coming down, it will have
the capability of actually taking pictures as it is coming down and
move to make sure it is in a safe place. That technique we are
going to be demonstrating on Mars 2020, so we will have it well
understood.

And the third thing on top of that, the way we land, we are put-
ting the lander inside the pyramid similar to what we did with
Spirit opportunity and Pathfinder. So even if it lands on the side
or if there is a rock next to it, it can unfurl and right itself up.

So these are three steps which will assure us that we will be able
to land safely on the surface.

Mr. HONDA. To the chair. The reason I asked about having this
contamination connected to landing or fly-by or fly-through, what-
ever the term is, I was trying to figure out if he can determine the
amino acid handedness through a fly-through, so that you have
that information prior to landing. I mean, are there ways that you
can do that?

Dr. LUNINE. Well, the only way to do that would be if Europa
had a plume. If it has got a plume of material where you have
fresh material pouring out of the ocean that can be sampled by in-
struments, potentially it could do that. However, the Europa fly-by
spacecraft doesn’t actually have a device for measuring chirality,
and that is actually a fairly complex type of instrument.

Mr. HONDA. I’'m sorry, measure what?

Dr. LUNINE. To measure the left—excuse me, sorry—to measure
left versus right-handed, that is not part of the payload. It can de-
tect molecules, but it can’t tell you what the structure is in terms
of left or right-handed. And that is a type of instrument that re-
quires some development, probably should be on a lander.
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Mr. CULBERSON. Thank you. You would have to make that meas-
urement on the surface on the spot in order to be able to determine
the left or right-handedness?

Dr. LUNINE. In fresh material that has not been damaged by the
radiation field.

Mr. CULBERSON. Right. And, I also understand from the briefings
that I have been given that the speed of fly-by is so high that any
organic material that might be in that plume would be disinte-
grated by it. So another reason to land on the surface is the
organics in that plume when you fly through it would probably dis-
integrate, as I recall this morning——

Mr. HoNDA. Well, Mr. Chairman, not having that experience of
hearing, is that plume created naturally or is that induced through,
you know, creating the plume ourselves?

Mr. CULBERSON. No, the plume is created naturally. It is like
Enceladus, the ocean is venting through cracks in the ice into the
lower pressure, because it is essentially a vacuum. And we have
seen it in Enceladus, detected a plume on Europa once or twice
from Hubble.

Dr. ELACHI. Let me mention one thing. First, on Enceladus we
see the plumes coming regularly. So there you have confidence and
Jonathan has been thinking of how do you measure that. On Eu-
ropa we have not confirmed that there are plumes.

Now, you could think, well, I could impact the surface and create
the plume, but when you impact the surface you have to do it at
extremely high speed and that could create a lot of damage for
whatever is on the surface. I mean, damaging the molecule you are
trying to measure, because it is like a bullet to do that.

So I am not sure that is a good or wise technique to do that and
we don’t know if naturally there are plumes. So clearly the best ap-
proach and the safest approach is to put a lander, a soft lander on
the surface, and drill below the surface and make that measure-
ment.

Mr. CULBERSON. And the pyramid you are discussing, it would
land similar to Spirit and Opportunity, there would be airbags
around the pyramid?

Dr. ELACHI. I am not sure we will put the airbags, but it would
be very similar, the shape would be very similar, and we are in the
early stage of looking at the techniques. By bringing it with a sky
crane and being able to have control of where we land, that ad-
dresses significantly the risk.

Mr. CULBERSON. Could you talk a little bit about what we know
about the ice? The surface is, it is a free-floating ice shell, not sure
how thick, but the age.

Dr. LUNINE. This is a very interesting question. It is a very
young surface, there is only one really old, large crater on one part
of Europa. And there are places on the surface where the crust
may be as thin as a few hundred meters perhaps, places where you
see these cycloidal ridges that appear to be a response to the tidal
pull, the tidal stresses as Europa goes around Jupiter, those are
the places where the crust may be very thin. There are other
places, for example where this one crater Pwyll is located where
the crust appears to be thick, it may be 10 or 20 kilometers thick.
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So you have to imagine that, as you said, Mr. Chairman, this
free-floating ice shell just has a variation in thickness as you go
around Europa. And one of the important goals of this mission is
to determine, you know, the ice thickness in various places and de-
termine where the ocean is really closest to the surface.

Mr. CULBERSON. And if the surface is that young, it obviously im-
plies that it is being continually replenished and that that ice is
diving down into the ocean and coming back up. And because of the
intense radiation, I think I have read that the hydrogen atoms are
being stripped away from the H,O, which means it is oxygen-en-
riched ice going down into the ocean and releasing that oxygen, so
it is glausible that that ocean has been oxygenated for billions of
years?

Dr. LUNINE. Yes, this is a very interesting aspect of Europa that
this may in fact be a primary source of energy for life are these
oxygen atoms that have, as you said, the hydrogen has been
stripped and then these very oxidized species, peroxides and so on,
are being introduced into the ocean. By one estimate and one paper
I read, there may be as much energy from that as we have in cer-
tain oxygen-rich aerobic systems in the Earth’s oceans.

Now, you wouldn’t want to try to form life in that environment,
right? Because oxygen is a destroyer of organic compounds. So we
would also like to know whether there are places in the deep ocean
of Europa which are not exposed to quite that much oxygen or at
least were not in the past, because in order to actually build these
organic molecules before life itself began, you would have had to
have had a relatively oxygen-free environment.

Mr. CULBERSON. I also understand from talking to Dr. Robert
Ballard that these mid-ocean ridges, which are not visible here, the
largest volcanic system on the Earth, the 40,000-mile long mid-
ocean ridge, that Dr. Ballard told us that for years geologists
couldn’t figure out the chemistry of the Earth’s ocean, they didn’t
understand why it had the mixture of chemicals that it did, that
the rivers flowing into the ocean, you couldn’t account for the
chemistry of the ocean just based on rivers until they discovered
these mid-ocean ridges. And Dr. Ballard points out that the entire
volume of Earth’s oceans circulate through those mid-ocean ridges
every few million years, he thinks maybe 4 to 6 million years, and
that injects a tremendous amount of chemicals into the earth’s
oceans, which account, once they did that calculation, it matched
perfectly and it explained why the Earth’s oceans have the level of
salt and other chemical elements within it.

And clearly wouldn’t you say that is a reasonable analogy to
what we see in Europa where the silicate, you are detecting silica
in the plumes on Enceladus, almost certainly, you have got a rocky
bottom to the oceans of Europa, so is it reasonable to assume that
you have got similar circulation of the salt water on Europa going
through those volcanic black smokers, we will probably have black
smokers on the bottom of the oceans of Europa as we see on earth?

Dr. LUNINE. Yes, that is a very interesting question for Europa.
And the fact that it is a large body that has a large rock core
makes it likely that there is some sort of hydrothermal circulation
of water through the hot rock. Now, whether it is a black smoker
or some of these other types of what are called off-axis hydro-
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thermal systems that are a little bit cooler is not really clear. And
one of the goals of this mission, by determining what are the kinds
of salts that have been deposited from the interior and what other
kinds of mineral evidence might there be on the surface, we might
be able to know what type of hydrothermal system is present.

On Enceladus, what is interesting is that the Cassini data from
the mass spectrometers are good enough that the pH, the acidity
of the ocean has been estimated from those data, and as well the
temperature in a very sort of crude way, from these silica particles
that have been sampled by Cassini. And those data suggest that
there is a hydrothermal system at the base of the Enceladus ocean,
and it is more like the low-temperature hydrothermal systems on
Earth that are off the mid-ocean ridge, off of the axis. There is one
called Lost City, for example, and it has a temperature of about 50
Celsius and it has a high pH, as Enceladus does. It has a different
kind of chemistry and that is what looks like might be happening
at the base of the Enceladus ocean.

So it will be very intriguing to see what is happening in the Eu-
ropa ocean, whether it is similar to that or more similar to the
higher temperature black smokers.

Mr. CULBERSON. Mr. Honda.

Mr. HoNDA. OK. Leaving the planet and coming back to earth,
in your independent opinion, what is the estimated life-cycle cost
of the Europa orbiter mission both with or without a proposed
lander? And how soon do you believe a Europa orbiter mission
could be launched and what assumptions must be made to support
that launch date? And how long would inclusion of a lander delay
arrival of a spacecraft to Europa? I think you alluded to that, in-
cluding development time and transit time.

Dr. ELACHI. Let me answer it first on the technical side. On the
technical side, the two are complementary, it won’t impact. We can
move ahead with the orbiter on its present schedule. At the end,
the key driver is going to be the funding for it. And that is what
we are developing now to provide NASA for the funding profile that
is needed based on the direction which came from your committee
about when to do the launch. So we would be providing that to
NASA.

Now, originally, maybe your concern comes, originally we were
thinking of having the lander attached to the orbiter and, there-
fore, the orbiter will have to wait for the lander to be finished. That
is not our plan now. We found that technically that is not a good
approach. So we will have the orbiter and the lander as two sepa-
rate spacecraft. And as I mentioned earlier, three years from now
we can decide do we launch them together or do we launch them
separately.

Now, for Jupiter, fortunately, we can go to Jupiter roughly every
year, about every 13 months. So you can plan it depending on the
readiness of the orbiter, the readiness of the lander, the availability
of the launch vehicle, but you have a shot every year to actually
do that, if we decide to do them separate.

And so we are doing all these assessments, should they be
launched together or should we launch separate, but they will be
developed separately, so it won’t impact the orbiter’s schedule.
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Mr. HONDA. And development time and transit time, it is de-
pendent on what our decisions are then?

Dr. ELACHI. The time of development is, once you select a pay-
load, you need roughly about 6 to 7 years to be at the launch pad.
That is from our experience on Mars 2020, Cassini, Galileo, all
these missions. And if you try to do it much shorter, that is not
wise, because you are taking big risks. If you wait longer then that
it is not efficient, because you have built your team and all the ac-
tivity, if you start stretching it, that is not the way to do things.

So really the driver is, the trigger point is, in my mind, the selec-
tion of the payload, and then you can add 6 to 7 years, assuming
fur(liding are available, 6 to 7 years to be ready to be on the launch
pad.

Mr. HONDA. I mean, the Chairman will be here more than 6 or
7 years, right?

Thank you, Mr. Chairman.

Mr. CULBERSON. Just to wrap up on Europa, I want to make sure
I understand that you have got an oxygenated ocean, this obvious
evidence of a lot of heat, probably circulation through those vol-
canic ridges, and the ice would also protect that ocean from aster-
oid impact and radiation, so a very stable and secure environment
for potentially life to not only begin, but to then be sheltered for
essentially the life of the moon; is that accurate?

Dr. LUNINE. As far as everything we know today, yes, that is
right. And what we don’t know today is how much carbon and ni-
tﬁogen—bearing material is in Europa and we really need to know
that.

And if T may, Mr. Chairman, the first proposal that I wrote for
an instrument on a Europa mission was in 1999. And so some of
us have been waiting 17 years for a mission to get going, and that
was of course just two years after Galileo discovered evidence for
the ocean through its magnetometer. So, you know, I have to say
that it is past time to get to Europa, and the sooner that we can
get there to explore this incredibly fascinating moon that may well
hold life, the better.

Dr. ELACHI. Let me add to what Jonathan said. So that reflects
that the science community have been thinking, so it is well
thought of what needs to be measured. And that is why the
Decadal indicated measurements which as of now can only be done
with a lander.

The other question on the radiation, I am not an expert, but I
ask people at JPL, all that you have to do is to go just a few centi-
meters below the ice and you are somewhat safe from radiation.
That is why Jonathan emphasized that when we take the samples,
we need to drill a few centimeters, a few tens of centimeters, so you
get fresh ice coming from it which is not bombarded by the radi-
ation. So you don’t have to drill too far to actually find what we
are looking for.

Mr. CULBERSON. And I want to stress too, of course, for the
record that this is obviously a keen interest of the committee, of
mine, but it is the top priority of the Decadal Survey. This is some-
thing that we are pursuing, Mr. Honda, and the subcommittee is
supporting, because this is the consensus of the scientific commu-
nity in the Decadal Survey, correct, that we need to go to Europa?
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Dr. LUNINE. Yes, that is correct, absolutely.

Dr. ELAcHI. Yes, correct.

Mr. CULBERSON. And I want to also, if I could, because the other
purpose of this hearing today and we will wrap up here in a few
minutes, but I want to lay the foundation for the future. The idea
of this hearing was to talk about the exploration of these ocean
worlds as a great opportunity to discover life perhaps in our own
backyard.

Talk to us about, if you could, as you mentioned, the oceans of
Enceladus, that is a free-floating ice shell as well?

Dr. LUNINE. Yes, yes, it is a free-floating ice shell. It is thicker,
it is about 30 kilometers thick, as far as we can tell. So we really
are depending on the plume, sampling material coming out through
the fractures into space in order to learn more about that ocean’s
habitability and the possibility that life is present.

Mr. CULBERSON. And the water—go ahead. Sorry, Dr. Elachi.

Dr. ELACHI. No, I just want to mention, you probably know it,
but to the credit of NASA they added Enceladus and Titan to the
potential targets for the New Frontier program. This it is to look
at an ocean program which involved Flagship mission, New Fron-
tier and Discovery. So NASA did add Titan and Enceladus as po-
tential candidates for the New Frontier mission. And Discovery is
a little bit harder, because the outer solar system is pretty far
away to do that.

Mr. CULBERSON. Right. And those of course would also be prime
candidates for launch on the SLS? They are smaller spacecraft, but
again to get there rapidly, you would need the SLS?

Dr. ELACHI. Again, I mean, the biggest benefit of the SLS is the
speed and that it can carry more mass. We are in the process of
thinking of ideas for the Titan mission and the Enceladus, and Jon-
athan is a key player in both of them. Depending on what the sci-
ﬁntlists come up with, that will lead to what is the right launch ve-

icle.

Mr. CULBERSON. How deep is the ocean on Titan, do you think,
or is it a sea?

Dr. LUNINE. Well, there is a liquid water ocean on Titan and in
fact the Cassini evidence is that it is also a decoupled shell, but it
is very deep. It is at least 60 kilometers and it may be more like
a hundred kilometers below the surface.

So of all three of those bodies, sampling material from the Titan
subsurface water ocean is going to be the most difficult target. But
there are also these hydrocarbon seas on the surface and they may
be an interesting target, and they are exposed to the atmosphere,
you can land on those.

Dr. EracHI. To answer your question, from the Cassini mission
we know those surface oceans, which are made of hydrocarbon, are
the size of the Great Lakes. So this is not like a pond, but it is not
a Pacific Ocean. But they are very large lakes. And as Jonathan
mentioned, the amount of hydrocarbon which is in them exceed by
how much for

Dr. LUNINE. Two orders of magnitude.

Dr. ELACHI [continuing]. Two orders of magnitude how much hy-
drocarbon there is. So that could be an indicator of some exotic life,
a different way of life.




95

Mr. CULBERSON. Mr. Honda, dive in any time.

Mr. HoNDA. So I guess I will close with this question then. With
that discussion then, it sounds like there is that possibility or have
you thought about how we recycle the assets that we are already
developing or we will be using, would that be recyclable and be
able to continue to use as we seek out other solar oceans?

And I guess the other would be, should we be looking at building
smaller fleets of assets, so that as we are pursuing this project we
could be thinking about in a parallel way building smaller fleets to
continue this search for ocean worlds that are out there?

Dr. ErAcHI I think what you said is the wisdom of having a pro-
gram. You need to think of all different elements to explore Eu-
ropa, Enceladus Titan, in similar ways that the Mars program
have been thinking about. And it could be a combination of large
spacecraft, small spacecraft, boats, balloons. So the benefit of hav-
ing a program is that you can do this kind of thinking that you are
mentioning.

And also it will allow us to build on, one mission building on the
prior mission, both from science, but also from hardware as you de-
velop things. So it is the same thing on Mars we built up from
Pathfinder to Spirit to Opportunity, then to Curiosity, then to Mars
2020. And now we are looking at technology such as little heli-
copters which can augment those measurements. And that is en-
abled because we are thinking as a program, not one mission at a
time and then wait until we get the results from it.

Mr. HoNDA. Thank you, Mr. Chairman.

Mr. CULBERSON. If T could also to follow up, because I want to
talk a little bit about it before we wrap up, the purpose of this
hearing today is to talk about the next step and it is developing
a program like we had with the Mars mission. We have discovered
these oceans that exist in the outer solar system, they are undoubt-
edly, probably very common throughout the universe, and it is im-
portant that if we are going to discover life, it is going to be in
those oceans.

Talk first for a moment about, for example, what other moons in
the outer solar system do you think could have oceans of water?

Dr. LUNINE. Well, we have some evidence for an ocean in
Callisto, which is one of the other Galilean moons of Jupiter. It
might be a very thin ocean. It is somewhat mysterious that it
would have one, because it seems to be rather cold and dead, but
the evidence seems to be there.

Triton, which is a moon of Neptune, is very intriguing because
it’s a large satellite, it was probably captured from the kuiper belt,
it is the size of Pluto, and it has some activity on its surface. When
Voyager 2 flew by in 1989, it found that there were these plumes
of material coming up that deposit dark streaks across the surface.
And while there are some models that say that this is just driven
by solar heating of the surface, the fact that we don’t see this on
Pluto in the same way suggests that maybe this is actually internal
activity that is being expressed at the surface.

So Triton is another object that might have an ocean. It is a long
way away. I mean, Neptune is at the edge of the solar system.

1 Mr. CfULBERSON. Any of the moons of Uranus indicate any evi-
ence of——



96

Dr. LUNINE. We don’t know, because, you know, Uranus is tipped
on its side. And so when Voyager 2 flew by Uranus, it was essen-
tially a bull’s eye where the whole satellite orbits were face-on. And
the whole fly-by was quick, it was basically through the target and
the spacecraft had to look very quickly and take a few pictures of
each moon. We just don’t know very much at all about those moons
and going back at some point and understanding more about them
is very interesting. They are large, four of them are large, they
might have oceans, but we just don’t have any evidence.

Mr. CULBERSON. So the ocean moon exploration program that we
have outlined in our bill will be obviously focused initially, the first
mission to Europa, Enceladus and Titan would be the most imme-
diate and obvious targets.

And what we learned from the New Horizons mission to Pluto,
large amounts of water in evidence there on Pluto too, isn’t it? Fro-
zen obviously, but you found water on Pluto and that was unex-
pected.

Dr. LUNINE. So, well, Pluto, just based on its density, was
thought to be an ice-rock world. What is surprising about it is that
there is a lot of geology, that the ice itself seems to have been
modified by geologic processes. And there are deposits on the sur-
face of other ices, nitrogen ice, carbon monoxide, methane, which
themselves have been flowing across the surface. So it is a very
complicated world. The way it looks geologically suggests that
maybe in fact there is activity inside Pluto that has heated it and
melted the water ice. Now, whether that is still going on today, we
don’t know.

But every place we go in the outer solar system is a surprise.
There is much more activity, there is much more dynamism, if you
will, in these bodies than I think any of us would have predicted.

Mr. CULBERSON. The point I wanted to drive at is that every-
where we look too out there, there is a lot of water.

Dr. LUNINE. Absolutely, yes, there is a huge amount of water in
the outer solar system.

Mr. HoNDA. There has been some question about Earth
science——

[Audio malfunction in hearing room.]

Dr. ErAcHI. Clearly, I think as we develop an Ocean Worlds pro-
gram, we should be looking at what can we do also in our oceans.
And that is why Dr. Ballard has been involved in some of these ac-
tivities, because we can learn both ways. By exploring our ocean,
we can learn about oceans outside our planet and vice versa.

I have been around in this business for 40 years and I found
many times as we develop things for planetary exploration, the
technology and the technique and the knowledge are directly appli-
cable back to our own planet. I started the JPL to work on the Ma-
gellan mission which had an imaging radar on it. Guess what?
Now, imaging radars are being put in orbit around earth based on
some of that technology that we developed for Magellan.

And I have no doubt, whatever we do on Europa and the tech-
nology for submarines or drilling, will have some cross-benefit with
our own ocean and vice versa, because here we have to develop
robotic, small submarines which are capable of making some very
advanced measurement. I could see people interested in having
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dozens of those being put in our own ocean to study what is below
the ice in the Arctic and Antarctic.

Mr. CULBERSON. Thank you. If I could, having the benefit of your
presence here, Dr. Elachi and Dr. Lunine, talk about the far future,
because one of the exciting things about this Ocean Worlds Explo-
ration Program is it will be laying the foundation to develop the
next generation of rocket propulsion and to take NASA on to the
next level, because when we do discover life in another world, I
think that will encourage the public to support the level of funding
NASA is going to need.

Let me ask first quickly about the work that NASA is doing with
the Department of Energy to support radio isotope power systems,
is the level of funding that we have in this year’s bill sufficient,
and are you satisfied with the work that is being done to increase
the power output and to reduce the mass and size?

Dr. EracHI. To the best of my knowledge, from what I have been
told, I think it is appropriate and an appropriate level, but again
that is a question that headquarters probably can answer. But for
our purpose, looking at the near-term mission that we are dis-
cussing, I think what is available now and the new production that
DOE is doing are satisfactory for that.

Now, in the longer term when we start talking about a lander
to melt our way down below the surface, then that is why I said
it is important to put some work on the technology of what is need-
ed, so we can assess exactly how would you do it and will we have
enough radioactive material to do that.

Mr. CULBERSON. That would be the second mission to Europa
would be to get through the ice, this mission will involve some arti-
ficial intelligence because of the distances involved. The computers
on board will have to make a lot of decisions on their own as they
are approaching the surface; is that correct?

Dr. ELACHI. Absolutely. It has to be all done autonomously, be-
cause it takes a couple of hours for the signal to go up and down.
So everything has to be done autonomously and that would require
the advances that you are talking about.

Mr. CULBERSON. And that second mission would require a heat
source sufficient for a submersible vehicle to melt through the ice,
drop out into that ocean, and then transmit images and informa-
tion back to the surface to tell us what is beneath that ice and we
hope reach the bottom of that ocean.

Dr. ELACHI. Yes, that is correct. I mean, I don’t know, but de-
pending how thick the ocean is.

Mr. CULBERSON. The ice, rather, yes.

Dr. ELACHI. But for that mission you clearly need nuclear capa-
bility, because it is going to require a long time. So the lander that
we are doing, that we are talking about now, the precursor lander,
that doesn’t require a long time. It is required to capture samples,
make measurements. And the fact that it is static, it is not a rover,
most of the science can be done in a couple weeks, therefore nu-
clear material is not needed for the lifetime, it can be run with bat-
teries. But as we head toward drilling down, then I don’t see any
option other than having nuclear to get enough power to be able
to do that, or energy to be able to do that.
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Mr. CULBERSON. Let me wrap up with, talk about WFIRST and
looking out beyond our solar system to identify earth-like planets
around nearby stars and the chronograph that you are developing
in the Starshade, because it is extraordinarily exciting and looking
out into the future, the WFIRST is essentially a flagship mission
in terms of investment, that would be second, then we do the Eu-
ropa mission, and then the next big mission would probably be
WFIRST.

Could you tell Mr. Honda and I a little bit about the WFIRST
mission and its importance, coupled with Starshade, in identifying
and then spectrally analyzing the atmosphere of earth-like planets
around a nearby star?

Dr. ErAcHI. OK, let me mention on the techniques and then Jon-
athan can add on the science.

WFIRST just passed its Phase A, so NASA is proceeding through
the process of doing that. The baseline mission, which was a top
priority with the astrophysics community, that baseline mission fo-
cuses on two topics, dark energy, dark matter, and on exoplanets.
The mission now, the baseline, include the chronograph inside the
spacecraft itself. That allow us to make certain measurement of de-
tecting planet directly by blocking the light from the star and be
able to see the planet, and it will detect planets of certain size and
distance.

We are working on technology, let me emphasize, it is technology
now, for a potential Starshade which will augment the measure-
ments which are being done by the chronograph. But that tech-
nology, we need a couple of years to demonstrate fully that tech-
nology and bring it to a level that detects Earth-size objects. The
Decadal can then assess the scientific value versus the risk.

So we are moving ahead on the technology, but as of now the
baseline WFIRST mission only include the chronograph inside the
spacecraft.

Jonathan.

Dr. LUNINE. Well, yes, I would only add that of course the oppor-
tunity to be able to determine the composition of the atmospheres
of Earth-size planets around other stars is the ultimate goal. And
in a way this has already started, because with Hubble and with
Spitzer it has been possible to determine the atmospheric composi-
tion of large planets, giant planets, using the transit technique.
And the James Webb Space Telescope will extend that down to
super-earths, objects that are two or maybe three times the size of
our own Earth. That will tell us a lot already about whether these
super earths are like our own Earth in terms of atmospheric com-
position or perhaps are more like Uranus and Neptune, small
versions of those planets.

I mean, clearly beyond that, if we want to be able to determine
whether there really are habitable earths the size of our own plan-
et, we will have to take the next step and that would have to be
done beyond JWST, maybe with WFIRST, maybe with something
else.

Mr. CULBERSON. But you would be able to with WFIRST, the
chronograph that you already are developing, to be able to directly
image or be able to pick up the light of these exoplanets and spec-
trographically analyze their atmospheres, they could detect—and
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please for the record, I just want to confirm, the smoking gun for
life would be methane, oxygen together?

Dr. LUNINE. Well, yes, that would be the smoking gun. But be-
cause I am not involved in WFIRST, I should ask Dr. Elachi to de-
scribe the capability.

Mr. CULBERSON. Could WFIRST do that for us, Dr. Elachi, to de-
termine

Dr. ELACHI. My understanding and, again, you might want to do
a hearing on WFIRST, because 1 am not fully up to speed,—my un-
derstanding is the chronograph will allow you to image separate
the light coming from the planet, mostly for planets larger than
Earth, but it was the chronograph. The Starshade will bring you
closer to Earth-size planets. How accurate the spectroscopy can be
done, that is something that I really can’t answer, that is not my
expertise, and I think there are people who can answer specifically
that question.

But the key point I think you are making is we will be able to
separate the light of the planet from the light of the star by using
the chronograph and, as I said, the Starshade will make it even
closer to looking at Earth-size planets.

Mr. CULBERSON. We are about to wrap up, but I want to make
sure, I have this great opportunity, these two brilliant scientists
here with us today and with Dr. Elachi’s imminent retirement, I
want to make sure I have got a chance to get this on the record,
that one of the goals of WFIRST is to not only be able to directly
image those exoplanets, but it would have the ability from the
briefing that I got at JPL, particularly with Starshade because you
don’t lose any photons with Starshade, to be able to spectrographi-
cally analyze that light from that earth-like planet, it was my un-
derstanding from the scientists that briefed me at JPL that they
would be able to see the spectrographic signature of methane and
oxygen, they would be able to see it.

Dr. EracHI I think so. I really cannot tell you 100-percent sure,
but, yes, it will be able to do some spectroscopic measurement.

Mr. CULBERSON. And perhaps even industrial pollution, we will
be able to see perhaps hydro fluorocarbons.

But nevertheless, that then leads to our kids and grandkids, and
I hope one of the legacies that I would like to leave as the sub-
committee chairman of this marvelous committee and with your
help, Mr. Honda, that not only have we then discovered life in an-
other world, we hope in Europa, identified earth-like planets and
picked up the spectrographic signature of an atmosphere that con-
tains methane and oxygen. But I hope also finally, in conclusion,
to ask about the development of the next generation of rocket pro-
pulsion ion engines that would be able to take a spacecraft to
Alpha Centauri, which is about four and a half light years away,
and if we could achieve what percent of the speed of light do you
think is possible, two percent, four percent, five percent perhaps?

Dr. ELAcHI. I don’t know, because that requires some new inven-
tion, but I was thinking about it as I was sitting here. If I would
have told my grandmother, and that is not very long ago that I
would be able to hop on a plane and fly to the United States in
12 hours, she would have thought I am crazy. But within a hun-
dred years we have moved from being in carriages to be able to
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travel across the country or across the world. So I am sure our chil-
dren will be smart enough to invent some advanced technology for
propulsion to do that.

Now we need to start making some investment. We don’t have
an answer. I cannot tell you, if you do A, B, C, we will get to one
percent or two percent. But, also people think about it for air-
planes, it is by investing in the technology, we might get some new
inventions that will allow us to go to those kind of speeds.

Mr. CULBERSON. I think Mr. Honda has a question.

Mr. HONDA. What I am getting from the last conversation was
analyzing light and light sources is that——

[Audio malfunction in hearing room.]

Mr. HONDA [continuing]. Will tell you the kinds of composition of
the atmosphere, because I know that planets do not emit their own
light. So I was just trying to understand what we are saying here.
Thank you.

Mr. CULBERSON. And then just in conclusion, that is really the
final piece of this hearing:

Mr. HONDA. There is no conclusion.

Mr. CULBERSON [continuing]. Was to really, I hope, as a result
of the time that I have got, if I have the privilege to stay here as
the chairman for that time period, we will have laid the foundation
not only to discover life in that other world, but to have identified
those earth-like planets around other solar systems, and then de-
velop the rocket technology so that our children and grandchildren
will have the opportunity to be witness to the first interstellar mis-
sions to Alpha Centauri. It may take 80 years or a hundred years
to get there, but perhaps today we have heard for the first time
how we here can lay the foundation stones for that to happen.

I want to thank you very, very much for your service to the coun-
try——

Dr. ELAcHI. Thank you.

Dr. CULBERSON [continuing]. And for the time that you have
given us here today. And in particular, Dr. Elachi, thank you for
the extraordinary work that you have done for the Jet Propulsion
Laboratory, for the nation, for NASA. The incredible discoveries
that have been made on your watch I don’t think would have been
possible but for your leadership. You have woven together the ex-
traordinary talent of the scientists and engineers at JPL, but also
have been able to bring together the political support that was so
essential to make sure that these magnificent missions were suc-
cessful. And we will continue to give you all the support that we
can at JPL and NASA in general.

And, Dr. Lunine, I want to thank you for being here as well.

Dr. LUNINE. Thank you, Mr. Chairman.

Mr. CULBERSON. Thank you very much.

The hearing is adjourned. Thank you.
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Chairman John Culberson
Subcommittee on Commerce, Justice, Science, and Related Agencies
Questions for the Record
NASA - Ocean Worlds Hearing
Dr. Charles Elachi

The Jupiter Europa mission was rated as the second highest priority flagship mission for the

decade 2013-2022. This decadal survey, Vision and Voyages for Planetary Science in the

Decade 2013-2022 stated in part:
If NASA'’s planetary budget is augmented, then the program will also carry out the first in-
depth exploration of Jupiter’s icy moon Europa. This moon, with its probable vast
subsurface ocean sandwiched between a potentially active silicate interior and a highly
dynamic surface ice shell, offers one of the most promising extraterrestrial habitable
environments in the solar system and a plausible model for habitable environments outside
it. The Jupiter system in which Europa resides hosts an astonishing diversity of phenomena,
illuminating fundamental planetary processes. While Voyager and Galileo taught us much
about Europa and the Jupiter system, the relatively primitive instrumentation of those
missions, and the low volumes of data returned, left many questions unanswered. Major
discoveries surely remain to be made. The first step in understanding the potential of the
outer solar system as an abode for life is a Europa mission with the goal of confirming the
presence of an inferior ocean, characterizing the satellite’s ice shell, and enabling

understanding of its geologic history.
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The Jupiter Europa mission science objective posited in this decadal was to “Explore Europe to

investigate its habitability.”

1. Please describe how the instruments selected for the Europa clipper mission will respond to

this fundamental question: to “Explore Europe to investigate its habitability.”

Each of the nine instruments selected by NASA for the Europa Clipper mission addresses

aspects of the mission’s overall goal: Explore Europa to investigate its habitability. Key to

understanding Europa’s habitability is understanding the presence and location of liquid

water, documenting the composition and chemistry of surface and subsurface materials, and

understanding the nature and locations of chemical energy sources (nutrients). Briefly, here

are the primary objectives addressed by each of these instruments:

EIS (imaging system) — Map Europa’s surface features, especially those which may
be currently or recently active, search for plumes, characterize the surface
topography, and determine color variations, to understanding Europa’s geology and
activity level, which are key to understanding the location of liquid water.

MISE (infrared spectrometer) — Investigate surface composition, including searching
for organics, by measuring the chemical fingerprints of light reflected from the
surface.

E-THEMIS (thermal imager) — Search for “hot spots” indicative of current activity
and potentially of shallow water.

Europa-UVS (ultraviolet spectrograph) — Search for and characterize any plumes,
which may be direct indicators of subsurface composition, and augment
compositional measurements of surface materials.

REASON (ice-penetrating radar) — Sound Europa’s ice shell with radar waves to
search for liquid water within and beneath the ice, and understand how material
including chemical nutrients are exchanged between the surface and the ocean.
MASPEX (mass spectrometer) — Measure minute constituents in Europa’s thin
atmosphere and possibly in plumes, to determine the composition of gases and of any

organic materials present.
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e SUDA (dust analyzer) — Determine the composition of dust particles knocked off of
Europa, and potentially in plumes, especially the nature of organics and salts.

e ICEMAG (magnetometers) — Determine the salinity and thickness of Europa’s ocean
by measuring magnetic fluctuations near Europa.

o PIMS (plasma analyzer) — Determine the nature of charged particles (plasma) around

Europa, to understand its composition and to aid magnetic analysis by ICEMAG.

2. Please describe how the science instruments selected for the orbiter/clipper mission will
“confirm the presence of an interior ocean, characterize the satellite’s ice shell, and enable

understanding of its geologic history.” (Paraphrase from decadal survey.)

The Europa clipper mission directly addresses the goals for Europa exploration as outlined in the

planetary decadal survey, as follows.

Confirm the presence of an interior ocean:
There are three ways that the Europa Clipper will be able to confirm the presence of a subsurface
ocean at Europa:

1. The ICEMAG magnetometer, aided by the PIMS plasma instrument, will measure
magnetic signals in the vicinity of Europa. Monitoring these signals with each flyby
during the mission, scientists will be able to determine if there is a salty ocean that
conduets electricity inside Europa, and how deep and salty that ocean is.

2. If Europa’s ice is sufficiently thin, signals transmitted by the REASON radar instrument
will be able to penetrate all the way through the ice shell, reflect off the ocean’s top, and
then be detected by the radar’s receivers. Analyses of these radar signals can reveal the
presence of an interior ocean, even if that ocean is nearly 15 miles below Europa’s
surface.

3. Engineers and scientists on Earth will be able to monitor the signal from the Europa
Clipper’s telecommunications system. By analyzing these signals, we can determine how
Europa’s gravity tugs on the spacecraft as it flies by Europa. Repeating this many times,

flying past Europa when the moon is at different positions in its orbit around Jupiter, will
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reveal how Europa flexes as it orbits, in turn revealing the presence of a subsurface

ocean.

“Characterize the satellite’s ice shell™
The Europa Clipper will characterize Europa’s ice shell in two main ways:

1. The REASON radar experiment can ping Europa with two different frequencies of radar
waves, and the reflected signals will reveal evidence of water and fractures in the
shallower and the deeper portions of Europa’s ice shell.

2. The E-THEMIS thermal imager will search for and characterize any “hot spots” on
Europa, telling of whether and which portions of the ice shell are geologically active and

warm today.

“Enable understanding of [Europa’s] geological history™
There are several ways in which the Europa Clipper mission will inform us about the geological
history of Europa:

1. The EIS camera system will map most of Europa at 100 m/pixel resolution or better, and
it will obtain additional imaging at resolutions up to 50 cm/pixel, allowing scientists to
infer the geological processes that have shaped Europa over time.

2. Several instruments will work together to determine the composition of Europa’s surface
across its various geological features, to understand how the geology and composition are
interrelated. The relevant compositional instruments are: the MISE infra-red
spectrometer, the MASPEX mass spectrometer, the SUDA dust analyzer, and the Europa-
UVS ultraviolet spectrograph.

3. By probing through the ice shell, the REASON radar will provide evidence of how the

Europa’s geology was shaped over time, in in three-dimensions.

The planetary decadal survey continued with the following:

Current State of Knowledge and Important Science Questions
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The deep-rooted motives underlying the planetary sciences address issues of profound
importance that have been pondered by scientists and non-scientists alike for centuries.
Such questions cannot be fully addressed by a single spacecraft mission or series of
telescopic observations. It is likely, in fact, that they will not be completely addressed in
this decade or the next. To make progress in organizing and outlining the current state of
knowledge, the committee translated and codified the basic motivations for planetary
science into three broad, crosscutting themes:

* Building new worlds—understanding solar system beginnings

— How did the giant planets and their satellite systems accrete, and is there
evidence that they migrated to new orbital positions? Important objects for study:
Enceladus, Europa, lo, Ganymede, Jupiter, Saturn, Uranus, Neptune, Kuiper belt objects,
Titan, and rings.

* Planetary habitats—searching for the requirements for life

— What were the primordial sources of organic matter, and where does organic
synthesis continue today? Important objects for study: comets, asteroids, Trojans, Kuiper
belt objects, Enceladus, Europa, Mars, Titan, and uranian satellites.

--Beyond Earth, are there contemporary habitats elsewhere in the solar system with
necessary conditions, organic matter, water, energy, and nutrients to sustain life,
and do organisms live there now? Important objects for study: Enceladus, Europa,
Mars, and Titan.

« Workings of solar systems—revealing planetary processes through time
--How have the myriad chemical and physical processes that shaped the solar
system operated, interacted, and evolved over time? Important objects for study:
all planetary bodies.

3. Please describe how a Europa clipper and lander mission will address the Current State of

Knowledge and Important Science Questions outlined by the decadal committee:

® understanding the solar system beginnings
® searching for the requirements necessary for life, and

® how does the solar system work

The Europa Clipper mission, and a Europa lander, would each address the Current State of

Knowledge and Important Science Questions outlined by the decadal committee.

Understanding the solar system beginnings:
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Europa Clipper: The MASPEX mass spectrometer will measure the extremely detailed
chemistry and weights of gases in the vicinity of Europa, shedding light on the composition of
the materials from which Europa formed.

Europa lander: Depending on the instruments chosen, it is possible to make even more detailed
and definitive measurements of composition from a mass spectrometer on Europa’s surface,

further elucidating the original materials from which Europa formed.

Searching for the requirements necessary for life:

Europa Clipper: Searching for the requirements for life (water, elements from which organic
materials can be built, and chemical energy/nutrients for life), is the overarching goal of the
mission. As discussed above, each of the Europa Clipper instruments addresses objectives that
are key to this overarching goal. Included is the search for and characterization of organics
through mass spectroscopy, dust analyses, and infrared spectroscopy.

Europa lander: A lander will go even farther in addressing the specific nature of organics at
Europa, in that a substantial sample of Europa’s material could be directly ingested into a mass
spectrometer on the surface. Additional spectroscopic techniques can robustly determine the

nature of salts by being on the surface, complementary to the Europa Clipper’s techniques.

How does the solar system work:

Europa Clipper: By understanding the geological, chemical, and atmospheric processes that
operate at Europa, we will better understand the manifestations and variety of these processes,
for comparison with other planetary bodies across the solar system, including Earth.

Furopa lander: A lander will also contribute to understanding the fundamental processes that
operate on solar system moons and planets. For example, if a lander carries a seismometer, its
data about Europa-quakes would could be directly compared to seismic activity on Earth, the

Moon, and Mars.
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The Honorable Michael M. Honda
Subcommittee on Commerce, Justice, Science, and Related Agencies
Questions for the Record
NASA - Ocean Worlds Hearing

1. During our hearing, we discussed how searching for signs of life and searching for planetary
habitability for life are two different things. The planned orbiter and potential lander will
analyze the habitability of Europa, which is different from detecting life or the signs of life.
Should searching for the signs of life be a goal of the Europa Clipper mission? What would
be required to actually search for life (and not just habitability) with the orbiter? Could
secondary mission concepts for the Europa Clipper mission explicitly search for signatures of
life — perhaps through the “handed-ness of amino acids”?

At present, we are in our infancy of understanding Europa. The first goal in understanding
Europa as a potential abode for life is to understand whether it possesses the necessary
ingredients for life: liquid water, chemical constituents from which to build organic molecules,
and sources of chemical energy (nutrients) for life. In this way, understanding habitability is the
first step. Directly searching for signs of life with an orbiter is much more difficult and risky, in
that such is most effectively done after having sufficient knowledge of how Europa works to
know what signs of life to look for and how best to do it.

To date, instruments for detecting life from an orbiter do not exist. To accomplish such a search
from orbit would require specific knowledge that chemical biomarkers exist at Europa and are
detectable at significant levels in its atmosphere or plumes. Such would also require
technological advances in instrument hardware to analyze collected samples on the spacecraft in
exquisite detail. It would be best to first understand whether detectable signatures of life
plausibly exist at Europa, and then design the right instruments tuned to search for and detect
those specific signs. Otherwise, we risk designing the wrong instruments, for a risky fishing
expedition.

2. At the Ocean Worlds hearing, we heard that flying through a plume could enable instruments
to look for life. Unlike on Enceladus, plumes on Europa seem to be fairly rare. NASA
missions in the past have used impactors to create artificial plumes for studying — is this an
option for Europa to increase the likelihood of flying through a plume with the orbiter?

1t has not been demonstrated that an artificial impactor, of the mass that could be carried by the
orbiter mission, could create a plume of sufficient height that the orbiter could fly through it at
safe altitude. Moreover, an impact risks destroying the same volatile organic compounds that the
orbiter would be attempting to detect. If organics are present in an artificially created plume,
they may be well below the limits of instrumental detection. Finally, if an artificial plume could
reach sufficient height, large particles could potentially pose a hazard for the orbiter. In
summary, there is much uncertainty and risk associated with this approach.
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3. When a lander is sent, will planetary protection be fully implemented, to avoid contaminating
Europa with Earth-based extremophiles that could survive the long cold trip to Jupiter? How
would performing this planetary protection impact the cost and timeline for a lander? How
does this cost compare to an initial mission architecture of an orbiter with a secondary
mission impactor that is designed to look for the signs of life?

Planetary protection will be a critical component of the Europa lander mission. Before launch the
spacecraft and instruments will be subject to dry-heat microbial reduction (DHMR) and possibly
additional techniques for sterilization and cleansing of the spacecraft. The spacecraft will then be
loaded into a bio-barrier, which will isolate the clean spacecraft from any contaminants present
in the launch vehicle and carrier spacecraft. Before deployment to the Europan surface the bio-
barrier is removed, sending the sterile spacecraft to the surface.

Importantly, no known organism could survive the combination of conditions to which the lander
will be exposed. The extremely cold (<280 F), desiccating, and intense radiation environment of
the jovian system and Europa’s surface will serve as additional insurance that Europa will not be
contaminated. Some organisms, such as bacterial spores, can survive the cold and desiccating
environment of space, but they cannot survive the radiation of the jovian system. Similarly, the
few organisms that can survive intense radiation (such as the microbe Deinococcus radiodurans)
can only do so in warmer conditions.

Also significant is that by merit of being battery powered, the current lander design does not
provide any long-term, warm, microenvironments that could exist within a radicactive power
source. Once the lander batteries have expired, the vehicle will continue to bake with a dose of
approximately 2 krad per day on Europa’s surface. This is an important contrast with the martian
surface, where microenvironments and the near-subsurface could be transiently habitable for
Earth microbes. On Europa, there is no place on the surface that is even remotely habitable by
Earth standards.

The cost and timeline for implementing planetary protection for a Europa lander is currently
under study. Over the past year we studied options for a lander or impactor launched with the
flyby mission, but schedule risk to the flyby mission was determined to be too significant. Note
that this schedule risk was not solely due to planetary protection; many factors contributed to this
assessment. We are now studying a lander that would be launched separately from the flyby
mission, thus decoupling the two schedules and eliminating any associated schedule risk to the
flyby mission.

4. For decades, NASA and JPL have successfully explored planets and their moons through a
three-step strategy of flyby, followed by an orbiter, and then followed by a lander. Each step
on this journey builds on the knowledge gained through previous missions. This is designed
to maximize the science return at each step, while minimizing scientific and technical risks to
spacecraft, landers, and rovers. With respect to a Europa mission concept involving a lander,
what provides the confidence that we know enough about the Europa surface to ensure that a
lander will be placed in a scientifically compelling and safe site on the icy surface? Would
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information gathered from an orbiter guide the physical design and structure of an ideal
lander as well as influence the types of instruments that would be best to include?

Though the flyby, orbit, land sequence has been effective in the past, it becomes an
inefficient strategy for exploration when questions of an astrobiological nature are

driving goals for a mission. The search for life elsewhere ultimately requires in situ
investigations that permit detailed chemical analyses of macroscopic samples that can be
examined for biosignature molecules, and structures indicative of biology. Flyby and orbiting
spacecraft are ideally suited for questions of a geological and geophysical nature, where
mapping and global datasets can be coupled to understand surface and interior processes.

With astrobiology as a goal, reconnaissance for a scientifically valuable and safe landing site is
critical, and the Europa flyby mission (Clipper) will return an incredibly valuable dataset for
landing site assessment and selection. They key question then becomes: Do we need to wait until
we have the data back from Clipper before we can design a scientifically useful and
technologically robust lander? The brief answer is no. From a science standpoint the lander
instrument payload would not likely change significantly based on the Clipper data — the
centerpiece instrument is a Gas Chromatograph Mass Spectrometer (GCMS), which provides
detailed chemical analyses of surface samples. GCMS instruments have been used on Mars and
Titan for organic analyses and such an instrument would almost certainly be the instrument of
choice for Europa’s surface, as it is the ‘workhorse’ instrument for chemical analyses.

On the issue of technical design and mechanical configuration changes that would result from
analyses of reconnaissance data, our studies show that even with the recon data, the engineering
solution is likely to lead to a configuration similar to the highly robust tetrahedron design
currently under study at JPL. The reason is that at the small scale (< 1 m) a lander should still be
able to accommodate and tolerate surface variations. This is similar to the logic employed for the
Mars Pathfinder and Mars Exploration Rover tetrahedron designs. Recon data might provide
greater confidence that a legged lander could work, but it is not clear that there are any cost or
risk savings with that architecture. Furthermore, if Europa is very dynamic and geologically
active, then the recon data may be out of date if we try to use it a decade later — what if a new
plume is erupting? What if new boulders have rolled downslope? We need to use the recon data
in a relatively short cadence after it has been collected. In the scenario where lander design does
not begin until after the recon data is collected, the lander would not get to Europa until the mid-
to late 2030’s, by which time Europa’s surface at the desired landing site may have changed
significantly.

5. To what extent would the inclusion of a lander, as part of NASA’s initial planetary science
mission to Europa, increase the risk of the mission being unable to successfully land on
Europa’s surface? For uncrewed science missions, has NASA previously attempted to (1)
simultaneously launch both an orbiter and a separate lander in the same payload and (2) kept
both of them simultaneously operating once the planetary destination was reached? In what
ways could the uniqueness of such an initial Europa mission increase its overall mission risk?

The current concept for the first Europa lander mission is to launch it separately from the orbiter
mission. The lander would be launched 1-2 years after the orbiter and would require 2-4 more
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years to travel to Jupiter due to its larger launch mass. This separation allows the orbiter to
arrive at Jupiter and perform its three-year primary science and reconnaissance mission prior to
the lander arrival. Science data acquired by the orbiter will then be used to select an appropriate
landing site based on a combination of science drivers and engineering considerations. The
tander will be designed to accommodate a wide range of potential landing sites and will also
include the ability to perform on-board hazard detection and avoidance during landing.

Even though we do not plan to launch the orbiter and lander in the same payload, NASA did
conduct the Viking Program in exactly that fashion. Viking was our nation’s first attempt to land
on the surface of Mars and each mission included an orbiter and lander launched together. The
Viking orbiters carried the landers into orbit and performed a set of required landing site
reconnaissance observations. Those observations were used to pick the spot where the lander
subsequently touched down. Simultaneous operations of both vehicles continued for several
years, with the orbiter providing relay communications support to the lander.

6. To what extent could mission risks and total life cycle cost and schedule be reduced by
making the initial Europa mission an orbiter without a lander? To what extent would the
absence of a lander in the initial Europa mission reduce the amount of science discovery that
would be possible in such an initial Europa mission?

As currently envisioned, the Europa Clipper mission will be conducted first and will be
independent of a subsequent lander mission. Neither the orbiter design nor its primary mission
science operations will be impacted by a follow-on lander. In other words, the potential for a
lander mission does not increase the mission risk of an orbiter mission nor does it reduce the
amount of science discovery possible. The schedule of the orbiter development and launch is als
not impacted by the lander.

Adding a follow-on lander mission separate from the orbiter would increase overall life cycle
cost because a separate launch vehicle and carrier vehicle is needed. The carrier vehicle brings
the lander into Jupiter orbit and provides telecommunications relay support after landing.
Fortunately, many of the hardware elements of the carrier are very similar to equivalent elements
of the orbiter (i.e., propulsion, power, avionics, telecommunications, etc). Making use of these
common elements through common procurements and integrated development teams will reduce
the overall cost of the lander mission (provided that the lander carrier is completed in the same
general time frame as the orbiter vehicle).

7. To what extent would the inclusion of the lander in the initial mission to Europa potentially
jeopardize NASA’s commitment to funding other planetary science efforts, especially during
the peak cost period of the lander’s development?

Maintaining a balanced portfolio of scientific targets, mission size, and competitive vs. directed
missions is a high priority in the most recent Planetary Decadal Survey. As a result, NASA must
ensure that an adequate rate of Discovery and New Frontiers missions occurs while
simultaneously planning for Mars 2020, Europa Clipper, and a potential Europa Lander. Support
from the Administration and Congress is needed to ensure that all of these high priority tasks can
be conducted, but the opportunity exists to conduct ground-breaking science observations that
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could demonstrate life developed beyond the Earth. This possibility would undoubtedly excite
and inspire the public and is therefore a truly worthy goal for our nation’s space agency.
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Chairman John Culberson
Subcommittee on Commerce, Justice, Science, and Related Agencies
Questions for the Record
NASA - Ocean Worlds Hearing
Dr. Jonathan Lunine

The Jupiter Europa mission was rated as the second highest priority flagship mission for the
decade 2013-2022. This decadal survey, Vision and Voyages for Planetary Science in the
Decade 2013-2022 stated in part:

If NASA s planetary budget is augmented, then the program will also carry out the first in-

depth exploration of Jupiter's icy moon Europa. This moon, with its probable vast

subsurface ocean sandwiched between a potentially active silicate interior and a highly

dynamic surface ice shell, offers one af the most promising extraterrestrial habitable

environments in the solar system and a plausible model for habitable environments outside

it. The Jupiter system in which Europa resides hosts an astonishing diversity of phenomena,

illuminating fundamental planetary processes. While Voyager and Galileo taught us much

about Europa and the Jupiter system, the relatively primitive instrumentation of those

missions, and the low volumes of data returned, lefi many questions unanswered. Major

discoveries surely remain to be made. The first step in understanding the potential of the

outer solar system as an abode for life is a Europa mission with the goal of confirming the

presence of an interior ocean, characterizing the satellite’s ice shell, and enabling

understanding of its geologic history.
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The Jupiter Europa mission science objective posited in this decadal was to “Explore Europe to

investigate its habitability.”

1. Please describe how the instruments selected for the Europa clipper mission will respond to

this fundamental question: to “Explore Europe to investigate its habitability.”

The habitability questions are well addressed by the payload. Most of the instruments
respond in some way to habitability. The following is a partial survey of what the instruments
can do, identified by the instrument’s acronym.

MISE: The near-infrared spectrometer will search for and identify organic molecules that
have been expressed onto the surface from the interior ocean, thereby telling us whether the
molecules essential for life are in Europa’s ocean. It will also identify the particular
compositions of the salts that we strongly suspect (from Galileo) are on the surface, which
will help determine the specifics of the habitability of the ocean.

EIS: These cameras will be able to image at very high resolution a wide range of geologic
features on the surface, including those that might indicate places where liquid water has
come out onto the surface. Such places will be excellent sites for a lander to conduct its
habitability investigations. The color filters on the camera will also aid in organic and salt
identification. Finally, the EIS cameras will look for evidence of plumes which, if they exist,
would be places to sample to get more detailed information on habitability.

UVS: The ultraviolet spectrometer will be a key instrument for detecting the presence of a
plume and measuring the composition of the atoms and some molecules in the plume gas—
one way to assess whether the ocean is more than just salty water..

MASPEX and SUDA: These two mass spectrometers can measure atoms, molecules and dust
lofted from the surface by evaporation and sputtering, even in the absence of a plume, which
will allow yet another way of detecting the presence of surface organics and salts. If there is a
plume (or plumes), then these same measurements performed within the plume may tell us
more directly about the subsurface ocean.

RMS: The radiation monitoring instruments will allow a specification of the influx of particle
energy to the surface, energy that may produce peroxides (from the ice) that could serve as

an energy source for life in the ocean.
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Note that the lander provides a completely different dimension of exploring for habitability,
including and especially looking for evidence of life in deposits on the surface. Thus Clipper

and Lander are very much complementary.

2. Please describe how the science instruments selected for the orbiter/clipper mission will
“confirm the presence of an interior ocean, characterize the satellite’s ice shell, and enable

understanding of its geologic history.” (Paraphrase from decadal survey.)

This is again a partial list composed from my own knowledge of the mission, rather than a

paraphrase from the decadal survey itself.:

REASON: This radar will probe through the ice crust, potentially reaching (in areas of thinner
ice) right down to the ocean. This will allow measurement of the depth to the ocean, as well as
detection of potential lenses of liquid (or recently-liquid) water suspended near-surface in the

crust.

MAG-PIMS: This combined instrument will sense the ocean through the latter’s effect on the
Jovian magnetic field surrounding Europa, but in a much more sensitive and well-calibrated way
than did the Galileo orbiter in the 1990’s. The sensitivity of the new instrument will allow the

saltiness of the ocean to be determined.

EIS and MISE will use their imaging and spectral capabilities to map the geology of the surface
in great detail, allowing the history of the crust and its interaction with the ocean to be

constrained.

THEMIS: This thermal mapper will look for warm spots in the crust of Europa indicating where
liquid water may have been or continues to be injected into the crust. It will also tell us how
warm are the fractures on the surface and hence how close the ocean is to the surface in those

regions. MISE will do a similar task, for especially high temperature hot spots (if they exist).
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GRAVITY: Measuring subtle speed changes of the spacecraft (done by messuring the doppler
shift of the transmitted radio signal from Clipper) as it repeatedly flies past Europa will allow
the depth to the ocean to be constrained as well as the overall structure of Europa’s interior.. This
complements the other ways to determine depth and is especially useful where the crust may be

thick and hence difficult or imnpossible to penetrate with the REASON radar.

The planetary decadal survey continued with the following:

Current State of Knowledge and Important Science Questions

The deep-rooted motives underlying the planetary sciences address issues of profound
importance that have been pondered by scientists and non-scientists alike for centuries.
Such questions cannot be fully addressed by a single spacecraft mission or series of
telescopic observations. It is likely, in fact, that they will not be completely addressed in
this decade or the next. To make progress in organizing and outlining the current state of
knowledge, the committee translated and codified the basic motivations for planetary
science into three broad, crosscutting themes:

¢ Building new worlds—understanding solar system beginnings

~— How did the giant planets and their satellite systems accrete, and is there
evidence that they migrated to new orbital positions? Important objects for study:
Enceladus, Europa, lo, Ganymede, Jupiter, Saturn, Uranus, Neptune, Kuiper belt objects,
Titan, and rings.

* Planetary habitats—searching for the requirements for life

— What were the primordial sources of organic matter, and where does organic
synthesis continue today? Important objects for study: comets, asteroids, Trojans, Kuiper
belt objects, Enceladus, Europa, Mars, Titan, and uranian satellites.

--Beyond Earth, are there contemporary habitats elsewhere in the solar system with
necessary conditions, organic matter, water, energy, and nutrients to sustain life,
and do organisms live there now? Important objects for study: Enceladus, Europa,
Mars, and Titan.

* Workings of solar systems—revealing planetary processes through time
--How have the myriad chemical and physical processes that shaped the solar
system operated, interacted, and evolved over time? Important objects for study:
all planetary bodies.
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3. Please describe how a Europa clipper and lander mission will address the Current State of

Knowledge and Important Science Questions outlined by the decadal committee:
o understanding the solar system beginnings
® scarching for the requirements necessary for life, and

® how does the solar system work

The second bullet has been addressed in the answer to question 1. The other two bullets require a
very extensive essay (indeed a long article) for a satisfactory answer. My answer below is, of
necessity, not complete. There are narratives in the decadal survey itself that provide partial

answers.

For the first bullet: Briefly, Jupiter’s Galilean moons (of which Europa is one) form a kind of
“miniature solar system” with the least icy moon (lo, all rock and metal) closest to Jupiter, and
the most ice-rich (Ganymede and Callisto) farthest out. This is the same pattern we see in the solar
system at large, where the inner portion is all rocky planets (Mercury, Venus, Earth, Mars) while
the outer solar system is full of water ice (and, of course, gas, in the form of the giant planets
themselves). Having two examples to study in detail ~Jupiter’s moons and the solar system
overall—provides us with a much more powerful opportunity to understand how this progression
is established than the solar system by itself. And just as important, why is the progression from
small rocky planets to icy and gaseous planets not seen in most other planetary systems? And why

are the moons of Saturn not similarly arranged from rockiest to iciest, like Jupiter’s?

By studying Europa in detail, including its internal structure and the nature of the surface salts, we
can constrain the size and density of its rocky core and determine (to some limited extent) how
much it resembles samples of primitive rocky material in the solar system (carbonaceous
chondrites, for example). By detecting and measuring noble gases in the tenuous Europan
atmosphere (or on its surface), we have a comparison with the noble gas abundances in other solar
system bodies. Likewise with the isotopes (flavors of elements distinguished by the number of
neutrons) of major elements like carbon (C), nitrogen (N) and oxygen (O): if we can measure them
on Europa, we can compare them with other solar system bodies to see if the starting material was

the same throughout the solar system. Are the noble gases and isotopes of C,N,O on Europa’s
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surface (or in its plume) similar to what is seen in meteorites, or are the abundances very different?
This will tell us the extent to which material in the primitive early solar system may have been

reprocessed around Jupiter as Jupiter formed.

There is much more detail to the story than this, but the above should provide a flavor for how

studying Europa addresses some questions regarding how the solar system formed.

For the third bullet: The solar system is rich in natural phenomena we cannot explore on Earth.
Every object we study in the solar system provides a new environment in which to study the
interplay of physics, chemistry, geology (and eventually, biology), both to better understand active
phenomena and to trace the history of the solar system. To give one example: Europa has a very
young surface, and so the history of the solar system is not recorded in a densely cratered surface
as is the case for our Moon, or Callisto. But Europa is special because tidal heating is sustaining a
subsurface ocean, the subsurface ocean is distorting Jupiter’s magnetic field in the vicinity of
Europa (in a way we can measure), and Jupiter’s magnetic field is causing electrons, protons, and
other subatomic particles to slam into Europa’s surface at very high speed. It is a very complex
but very tightly interconnected system, powered by Jupiter’s gravitational and magnetic fields.
Studying these phenomena in detail with Clipper and Lander will therefore provide deep insight
into the physics and chemistry of these processes under conditions difficult or impossible to

replicate anywhere on Earth.

The Honorable Michael M. Honda
Subcommittee on Commerce, Justice, Science, and Related Agencies
Questions for the Record
NASA - Ocean Worlds Hearing

1. During our hearing, we discussed how searching for signs of life and searching for planetary
habitability for life are two different things. The planned orbiter and potential lander will
analyze the habitability of Europa, which is different from detecting life or the signs of life.
Should searching for the signs of life be a goal of the Europa Clipper mission? What would
be required to actually search for life (and not just habitability) with the orbiter? Could
secondary mission concepts for the Europa Clipper mission explicitly search for signatures of
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life — perhaps through the “handed-ness of amino acids”?

My view is that the goals of the Europa Clipper (which is actually not an orbiter but rather a
repeat-flyby mission) are well established and scientifically sound. Trying to detect life with
Clipper would require that a plume be present that the instruments could adequately sample,
which cannot be guaranteed. Handedness, for example, requires direct sampling of fresh
ocean material, which Clipper can only access in a practical fashion by flying very low
through a plume—if a plume exists. Habitability, on the other hand, can be very well
addressed with Clipper whether or not plumes are present. The Lander, on the other hand,
can have as one of its goals the search for life because evidence for life may be present in
deposits of material effused from cracks and vents onto the surface. If the Lander can be
properly navigated to such a site, guided by data from Clipper, then life detection isa
practical goal for its mission.

2. At the Ocean Worlds hearing, we heard that flying through a plume could enable instruments
to look for life. Unlike on Enceladus, plumes on Europa seem to be fairly rare. NASA
missions in the past have used impactors to create artificial plumes for studying — is this an
option for Europa to increase the likelihood of flying through a plume with the orbiter?

I am skeptical that an artificial plume is an appropriate way to sample the ocean, which is the
potentially habitable environment of interest on Europa. An impactor large enough to smash
through hundreds of meters of crust to release the ocean into space seem implausible for a
planetary mission. The extreme energies would destroy the very molecules we seek to study,
and the mixing of vaporized/liquified crust with the ocean material would make the debris
difficult to interpret.

3. When a lander is sent, will planetary protection be fully implemented, to avoid contaminating
Europa with Earth-based extremophiles that could survive the long cold trip to Jupiter? How
would performing this planetary protection impact the cost and timeline for a lander? How
does this cost compare to an initial mission architecture of an orbiter with a secondary
mission impactor that is designed to look for the signs of life?

This witness is not qualified to answer question 3, and so this is referred to Dr. Elachi. My
experience with NASA missions gives me full confidence that planetary protection will be fully
implemented.

4. For decades, NASA and JPL have successfully explored planets and their moons through a
three-step strategy of flyby, followed by an orbiter, and then followed by a lander. Each step
on this journey builds on the knowledge gained through previous missions. This is designed
to maximize the science return at each step, while minimizing scientific and technical risks to
spacecraft, landers, and rovers. With respect to a Europa mission concept involving a lander,
what provides the confidence that we know enough about the Europa surface to ensure that a
lander will be placed in a scientifically compelling and safe site on the icy surface? Would
information gathered from an orbiter guide the physical design and structure of an ideal
lander as well as influence the types of instruments that would be best to include?
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The Europa Clipper, which will do repeated flybys of Europa, is well instrumented to provide
landing site identification and certification for a lander. The high resolution cameras and other
instruments are capable of identifying safe and scientifically interesting landing sites on Europa.
Under the present plan, the lander is being designed in parallel with Clipper, and so its design
must be based on our current knowledge of Europa (from Galileo), and on a design philosophy
that provides for a robust capability in landing safely. Based on what we know from Galileo, it is
my personal opinion that this is certainly possible.

Questions 5,6,7 are outside the expertise of this witness and will be left to Dr. Elachi.

5. To what extent would the inclusion of a lander, as part of NASA’s initial planetary science
mission to Europa, increase the risk of the mission being unable to successfully land on
Europa’s surface? For uncrewed science missions, has NASA previously attempted to (1)
simultaneously launch both an orbiter and a separate lander in the same payload and (2) kept
both of them simultaneously operating once the planetary destination was reached? In what
ways could the uniqueness of such an initial Europa mission increase its overall mission risk?

6. To what extent could mission risks and total life cycle cost and schedule be reduced by
making the initial Europa mission an orbiter without a lander? To what extent would the
absence of a lander in the initial Europa mission reduce the amount of science discovery that
would be possible in such an initial Europa mission?

7. To what extent would the inclusion of the lander in the initial mission to Europa potentially

jeopardize NASA's commitment to funding other planetary science efforts, especially during
the peak cost period of the lander’s development?
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TUESDAY, MARCH 15, 2016.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

WITNESS

HON. CHARLES BOLDEN, JR., ADMINISTRATOR, NATIONAL AERO-
NAUTICS AND SPACE ADMINISTRATION

CHAIRMAN’S OPENING REMARKS

Mr. CULBERSON. The Commerce, Justice, Science Appropriations
Subcommittee will come to order. I want to welcome our witness,
General Bolden, and thank you for your service to the country,
General Bolden. For your service to NASA, to the space program,
and for keeping us all safe and free and strong for your service in
the United States Marine Corps as well. And this has just occurred
to me, today may be your last hearing here in front of us. I want
to thank you very much again for your service. And what a privi-
lege it has been for us to work with you, to help make sure the
Anillell;ican space program is the best in the world, has been, always
will be.

This committee and the Congress has been committed to the
American space program. We and the Congress and the country
have given the space program all the support that you need. We
have often given you too much on your plate and not enough money
to do so. But in this year’s 2016 appropriations bill, as you know,
we made certain that you for the first time have got the resources
you need to do what is on your plate to ensure that we never sur-
render the high ground of outer space to any other nation. And we
will continue to do so. The Congress and the country strongly sup-
%01;3 what you and your colleagues at NASA are doing, General

olden.

We today in our hearing are going to discuss the 2017 appropria-
tions bill and what NASA’s needs are for 2017. I am actually going
to minimize any discussion, frankly General Bolden, of the Presi-
dent’s fiscal year 2017 budget request because quite frankly it is,
I have to say that President Obama’s budget request is frankly al-
most embarrassing. We cannot and will not even consider a budget
request that would ask this Congress to cut NASA’s funding. We
cannot consider a budget request that contains $763 million in un-
authorized mandatory fees and taxes and things that just are not
going to happen.

We, all of us in this committee, admire you and the great men
and women at NASA immensely. We will certainly talk about the
President’s budget request but it is not realistic. It is not going to
happen. And I cannot imagine anyone in this Congress seriously
considering it. And I am actually glad we have got language in the
2016 appropriations bill and the 2015 bill and we will have it again
in this bill that says no agency of the Federal government can
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change any funding level for any policy or program based on the
President’s budget request. That the agencies have to follow the ap-
propriations bill, because that is what matters, it is the will of Con-
gress as signed into law by the President. And we know that, and
you cannot really comment on this, but I know you are as dis-
appointed as we are in the President’s request. We love what you
do at NASA and we are going to be here to support you, sir. And
we will make certain that we are going to do our very best in this
tough budget environment to be sure that NASA has got the re-
sources that you need to do your job. Because, you know, the bot-
tom line is this request that we have received from the White
House is essentially a $1.023 billion cut to NASA’s budget which
is just not going to happen. We are not going to let that happen.

We have in this budget year in the—you know, it really is baf-
fling. It is hard for me to find the words to describe it. And it is
not your fault, General Bolden. You do a superb job. The men and
women at NASA do a great job. But it is very difficult for us to
get our arms around the fact that the White House would actually
expect the Congress to cut NASA by over $1 billion and has not
given us, not given you the support that you need, sir.

Also I think it is important to note that NASA has just accepted
a new group of applications for just 14 spots in your 2017 class of
astronauts, an indication of the level of support the country has for
the work that you do. They had over 18,300 applications for 14
spots as astronauts. That is a record that surpasses the previous
1978 record of 8,000 applications. And it is an indication, I think,
of the level of support the country has for the work that you do.
Every time there is a new space mission, a new landing, a new
launch, the NASA website becomes one of the most popular in the
country. There is just a tremendous amount of support out there
for what you do. And it just continues to be baffling to us as to why
the Office of Management and Budget refuses to give you the sup-
port that we think you deserve.

But this subcommittee will make sure that you get the resources
that you need. Again, this is going to be a tough budget year and
we will be right there behind you, sir, every step of the way. And
before we proceed I would like to recognize Mr. Honda for any re-
marks he would like to make.

RANKING MEMBER OPENING REMARKS

Mr. HONDA. Well thank you, Mr. Chairman, and welcome, Ad-
ministrator Bolden, and thank you for being here today. It is good
to see you again.

Let me just take a moment to thank you again for the great visit
we had a couple of weeks ago at NASA Ames. You and I spent the
better part of a day together, for me an unprecedented over five
hours. And that was really cool. And I really appreciate the effort
the Ames family went to to accommodate the visit and highlight
some of the amazing groundbreaking work that the scientists and
engineers are performing at Ames in support of this mission,
NASA’s mission.

And Mr. Chairman, perhaps you and I can go on a tour of NASA
Johnson down near your home in Houston, Texas. I have still been
waiting for an invitation. But you know, I am patient. Perhaps we
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can all organize a trip for the subcommittee to Goddard or JPL.
And I would love to meet more of the NASA family and see first-
hand some of the other great work being performed around the
country.

Administrator Bolden, as you know Chairman Culberson and I
share the same passion for science and I love it when he starts
talking about we are going to get you more money, we are going
to get you more money. He sounds just like a great Democrat, you
know? But actually this is not a partisan issue. It is about a na-
tional priority and moving us forward in the whole arena of knowl-
edge and pursuing knowledge, that which we know and that which
we are seeking. So this passion is also evident in last year’s final
budget that included the healthiest top line NASA has seen in
many years. And I just want to thank you, Mr. Chairman, for that.

This year I am looking forward to building on our work from last
year and continuing robust support for NASA and a wide variety
of missions from exploring our neighboring worlds and probing the
creation of the universe, to improving our understanding of our
own planet and working with commercial partners to strengthen
America’s presence in space and supporting the burgeoning com-
mercial space industry which is constantly growing. That being
said, I share my colleague’s frustrations with this year’s proposed
discretionary budget from the President that recommends scaling
back our support for NASA by reducing NASA’s discretionary top
line by $1 billion. I will be more accurate, the Chairman said $1.3
billion. And so we are going to be working together on this. This
is the time to be investing in NASA, not selling it short. At the
same time, I must also urge my colleagues to support an overall
level of non-defense discretionary resources that would allow us to
provide a healthy budget for NASA overall.

Americans are really inspired by the successes and break-
throughs of NASA and our commercial partners, be it the amazing
photos of Pluto captured by New Horizons, Scott Kelly’s trium-
phant year in space, or the successful first stage landings of
SpaceX and Blue Origin rockets. Americans are captivated by space
and NASA.

Movies like “The Martian,” “Gravity,” “Interstellar,” tap into this
public support and help fan the flames of support. And nothing
highlights this more than the record shattering, as it was said,
18,300 applicants who applied to become a NASA astronaut last
month. You said 14-point-what? How many spots?

Mr. CULBERSON. Fourteen spots.

Mr. HONDA. Fourteen spots. I thought you said 14.3, and I was
wondering who the 0.3 was going to be. And so what I will be inter-
ested in is if there is a way we can get some information on the
demography of the applicants, who they are, where they are from,
you know, all that sort of interesting, as an educator I would be
interested in the s