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The President’s Climate Action Plan calls for a
multi-agency QER led by DOE
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Excellence in Earth sciences and systems engineering is
fundamental to Livermore’s weapons mission

d N
Containment: Geoscience
’ .

a

Nuclear Winter: Climate Science

3 . o
gt Upper tropospheric
- E warming by 30 to 50°C
%

a \
Fallout : Atmospheric Science
Lo Almry
* / Santa Fe Fallout
(roentgens)

<0.01
a Rosa 0.01-0.05
0.05-.1

0.1-0.5
0.5-1.0
L-5.0
5.0-10.0
=10.0

B

. Trinity Site I-:-...-.L-!!

B U.S. DEPARTMENT OF

JENERGY °

‘ Lawrence Livermore National Laboratory QER_SEAB_12_03



The Labs have are working together and providing
substantive input to the QER Team
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Climate variability will impact infrastructure on
multiple spatial and temporal scales
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LLNL was at the forefront of climate science from
the beginning and remains a leader in the field
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Program for Climate Model Intercomparison and Diagnosis
(PCMDI) has transformed the science of climate analysis

Program for Climate Model
Diagnosis and Intercomparison

= Special group award from the American
Meteorological Society (AMS)

“for leadership in implementing, maintaining,
and facilitating access to the CMIP-3 multi-
model dataset archive, which led to a new era
in climate system analysis and
understanding.”

= AMS President Tom Karl stated in his
congratulatory email “you have really
changed the way we do business in
climate science.”
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PCMDI is a key component of the capabilities that
exist across the National Lab Complex
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Extensive penetration by Distributed Energy Resources
(DER) demands new infrastructure and markets
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LLNL’s security mission has led to innovation
in atmospheric science and weather prediction
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DOE queries LLNL on
computer-based system to
estimate radiation exposure
anywhere in U.S.

March 28, 1979: DOE calls on
LLNL to respond to Three Mile
Island accident. NARAC
becomes operational on April 1.
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Chernobyl: NARAC estimated
activity released, modeled
the transport of radioactive
materials and calculated dose.

Kuwait: NARAC’s first
responses utilizing regional
forecast models outside
the U.S.

NARAC monitors Tracy
Dump Fire smoke and
detects cesium release
in Algeciras, Spain.

SEnERS
Wind Energy
CRADA

Deepwater Horizon: LLNL

produced 24-hour forecasts of
potential smoke concentrations
from planned oil slick burns.

Fukushima: NARAC operated
on a 24/(7 base for almost

4 weeks and remained on alert '

through the end of May. ~
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End-to-end analysis of DER resource-technology-
value chain has been demonstrated at LLNL

Nested weather SImuIatlons
drive electricity demand
and productlon

. Production and demand
simulations drive generation
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Systems Thinking drives the QER process

Estimated U.S. Energy Use in 2012: ~95.1 Quads . haa‘{‘{(';?{;'fﬂ‘ﬁ‘ge,a"{’o°,;e
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Source: LLNL 2013, Data is based on DOE/EIA-0035(2013-05), May, 2013. If this information or a reproduction of it is used, credit must be given to the Lawrence Livermore National Laboratory
and the Department of Energy, under whose auspices the work was performed. Distributed electricity represents only retail electricity sales and does not include self-generation. EIA reports
consumption of renewable resources (i.e., hydre, wind, geothermal and solar) for electricity in BTU-equivalent values by assuming a typical fossil fuel plant "heat rate.” The efficiency of electricity production
is calculated as the total retail electricity delivered divided by the primary energy input into electricity generation. End use efficiency is estimated as 65% for the residential and commercial sectors 80%
for the industrial sector, and 21% for the transportation sector. Totals may not equal sum of components due to independent rounding. LLNL-MI-410527
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Stockpile stewardship is the ultimate application
of systems engineering
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The Labs can provide risk- and uncertainty-quantified
decision support to Energy Policy & Systems Analysis
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We have already identified and reached out to
potential academic collaborators

MIT Energy Initiative
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Discussions with these and other institutions are ongoing
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The Labs’ capabilities are marshaled to support the
QER’s multi-agency strategy
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