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JuLy 1945: Los Alamos creates Z Division (engineering)

NoOVEMBER 1, 1949: President Truman establishes Sandia Laboratory as
Engineering Lab from Z Division
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X-Ray Toolkit (XTK), image processing and analysis Sandla
-Ray i N | ySI - irected
software, helps emergency responders perform effectively in Natlonal AR

the high-stress, time-critical act of disabling IEDs is . ‘
deployed to more than 20,000 users in many of the LabOI'atOI'IES $D§SBVIV?rkM potense Systeme &
467 recognized non-military bomb squads across the U.S. (S&T, NPPD -
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. . . Security - 1%
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decontamination foam used in 2001 WORKING WITH Us —
anthrax clean ups and transitioned
to commercial sector. © Federally Funded Research and Development Center (FFRDC)
subject to Federal Acquisition Regulation (FAR) Requirements
2016: Small business developing
explosive detectors teams with < Broadly prohibited from competing with industry, and - Albuguerque, NM - Carlsbad, NM
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accuracy for market launch. © Homeland Security Act of 2002 authorizes DHS special access
to Sandia to assist any component in accomplishing its mission.
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Multi-hazard planning ) R,

= Consider a decision maker who wants to ensure the
population of a city (e.g., Memphis, TN) can reach hospital
services within a specified amount of time

= Hazards \

= Seismic threat to bridges

= Terrorism threat to hospitals =

‘ \(\

= Mitigations
= Seismically reinforce bridges

= 286 bridges
= 108 combinations

= Security upgrades to
hospitals

= Model traffic flow
on roadway network
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Ebola sample transport

= Goal: determine the /e v
optimal locations for labs | ——
and the best \_
transportation routes, ol
while accounting for such
obstacles as:

= national curfew

= poor infrastructure
= |ack of laboratory capacity T
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Rail Network Analysis System (R-NAS) (@i,

Pre-Event Traffic Flow
= Example analysis questions

= How would the loss of one or
more major assets in the rail
network affect its ability to
maintain service?

= Which commodities (and in

what quantity) could not be ]
shipped or received? Post-Event Traffic Flow

[ Rail Map (Low Resolution).map - The United States (Low Resolution) [e@r==]
AN

= How would transportation
costs increase if rerouting rail
traffic were required?

o ow (|
Office of Cyber and Infrastructure Analysis e e
National Protection and Programs Directorate ey
U.S. Department of Homeland Security N s w
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Routing of spent fuel (D}

= Created an optimization tool for use by DOE for investment
planning (e.g. fleet size over time) around transportation assets
for moving spent nuclear fuel to Yucca Mountain

= Mixed-Integer Linear Program

= Could also be used to analyze:
= impacts of storage site restrictions
= changes in loading rules

= impacts of security measures

= Web based application

Image courtesy: www.iaea.org




Supply pre-positioning Q=N

= Optimization goals: B

\ West Palm Beach

South Bay,

u Minimize the amount Of -II o " BSca Raton

Pompano'Beach

unsatisfied demand 2

-Hollywood
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Delray Beach

=  Minimize commodity delivery
time from pre-positioning sites to
demand sites

=  Considerations:

= Accessibility of storage sites B e sreer s cmmares s oo, s o et s T

under each damage scenario | sestne | voumesvaa | swgmtess |

= =i Coral Springs | 2,000,000 2,000,000

. || T T

u CO mmo d |ty Cost = 80/ thousand cots 160,000]
- Medical Kits 320/ thausand medicsl kits az,neni

. . . ] Imae 5,011 thousand MRES 1,252,790{

| ] T t t t t | Water 1,851/ thousand galions 555,300
ra n SI Im e Co n s ra In S 3 |Key West | 2,000,000 144,100|

= Budget available for establishing
sites and purchasing supplies



Resource constrained optimization @&

Optimize use of available resources for mission scenario tasks
while honoring use rules, resource limits, budget, etc.

= (Created for the Office of

EirerE=]
Eocs 7 [+]
the Secretary of Defense oo O LA

F?Rﬂfgm(y Contractor Optimization Tool @ E‘:.;’_ f\
= Focused on personnel,

but mathematical
approach could support

(2) Set the duration of the phases of war for each mission scenario.

Requirements

1. Start Month/Start Fiscal Year column: Change the start date by clicking on the starting month or year. Select a value

O t h e r r e S 0 u r C e ty p e S 2. g?iet }gu(:;%}?udr?s%t)nths) column: Enter the number of months that each phase will last.

Scenario
munda - 100k (Civil .. | Apr

= Example constraints:

= Resource demand

= Resource availability

= Resource use rules
= Budget limitations
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Federally Funded Research and Development )
Centers (FFRDCs) Characteristics

= Defined in Federal Acquisition Regulation (FAR) 35.017

= FFRDCs were instituted in the early 1940s to mobilize the country's scientific and
engineering talent.

= An FFRDC meets some special long-term research or development need which
cannot be met as effectively by existing in-house or contractor resources.

= Has access, beyond that which is common to the normal contractual relationship,
to Government and supplier data, including sensitive and proprietary data, and to
employees and installations equipment and real property.

= To operate in the public interest with objectivity and independence, to be free
from organizational conflicts of interest, and to have full disclosure of its affairs to
the sponsoring agency.

= |tis not the Government’s intent that an FFRDC use its privileged information or
access to installations equipment and real property to compete with the private
sector.

Source: FAR 35.017 https://www.acquisition.gov/far/html/Subpart%2035 0.html, Accessed 2/14/2017
—




