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DEFENSE THREAT REDUCTION AGENCY 
SBIR FY11.1 Proposal Submission 

 
 

 The mission of the Defense Threat Reduction Agency (DTRA) is to safeguard the United States 
and its allies from weapons of mass destruction (WMD)—chemical, biological, radiological, nuclear and 
high-yield explosives—by providing capabilities to reduce, eliminate and counter the threat and mitigate 
its effects.  This mission includes research and development activities organized into chemical/biological, 
nuclear, counter WMD, and innovation/systems engineering technology portfolios.  From these activities, 
DTRA administers two SBIR programs.  One is affiliated with the Chemical-Biological Defense Program 
and appears as a separate component when participating in a solicitation.  The other is drawn from the 
nuclear, counter WMD, and innovation/systems engineering portfolios and is described herein.  
Communications for this program should be directed to: 
 

Defense Threat Reduction Agency 
ATTN:  Robert Swahn, SBIR Program Manager 
8725 John J. Kingman Drive, MSC 6201 
Fort Belvoir, VA  22060-6201 
E-mail:  dtrasbir@dtra.mil  

 
Use of e-mail is encouraged. 
 
 The DTRA SBIR program complements the agency’s principal technology programs to 
detect/locate/track WMD; interdict or neutralize adversary WMD capabilities; protect against and restore 
following WMD use; attribute parties responsible for WMD attacks; and provide situational awareness 
and decision support to key leaders.  SBIR topics reflect the current strategic priorities where small 
businesses are believed to have capabilities to address challenging technical issues.  DTRA supports 
efforts to advance manufacturing technology through SBIR, where the challenges of such technology are 
inherent to technical issues of interest to the agency. 
  
PROPOSAL PREPARATION AND SUBMISSION 
 

Proposals (consisting of coversheets, technical proposal, cost proposal, and company 
commercialization report) will be accepted only by electronic submission at 
http://www.dodsbir.net/submission/. Paragraph 3.0 of the DoD 11.1 SBIR Solicitation (found at 
http://www.dodsbir.net/solicitation/) provides the proposal preparation instructions.  Consideration is 
limited to those proposals that do not exceed $150,000 and seven months of performance.  The period of 
performance may be extended up to five additional months following award, but such extensions may 
delay consideration for Phase II proposal invitation.  Proposals may define and address a subset of the 
overall topic scope.  Proposals applicable to more than one DTRA topic must be submitted under each 
topic. 
 
PROPOSAL REVIEW 
 

During the proposal review process, employees from BRTRC, Inc., and TASC, Inc., will provide 
administrative support for proposal handling and will have access to proposal information on an 
administrative basis only.  Organizational conflict of interest provisions apply to these entities and their 
contracts include specifications for non-disclosure of proprietary information.  All proposers to DTRA 
topics consent to the disclosure of their information to BRTRC and TASC employees under these 
conditions. 
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 BRTRC, Inc. 
   8260 Willow Oaks Corporate Drive, Suite 800 

Fairfax, VA  22031-4506 
 

 TASC, Inc. 
 8211 Terminal Road, Suite 1000 
 Lorton, VA 22079-1421 

 
 
 DTRA will evaluate Phase I proposals using the criteria specified in paragraph 4.2 of the DoD 
11.1 SBIR Solicitation with technical merit being most important, followed by principal investigator 
qualifications, and commercialization potential.  Topic Points of Contact (TPOC) lead the evaluation of 
all proposals submitted for their topics.   
 
SELECTION DECISION AND NOTIFICATION 
 
 DTRA has a single source selection authority (SSA) for all proposals received under one 
solicitation.  The SSA either selects or rejects Phase I proposals based upon the strengths and weaknesses 
identified in proposal review plus other considerations including limitation of funds and balanced 
investment across all the DTRA topics in the solicitation.  Balanced investment includes the degree to 
which offers support a manufacturing technology challenge.  To balance investment across topics, a lower 
rated proposal in one topic could be selected over a higher rated proposal in a different topic.  DTRA 
reserves the right to select all, some, or none of the proposals in a particular topic.   
 
 Following the SSA decision, the contracting officer will release notification e-mails through 
DTRA’s SBIR evaluation system for each accepted or rejected offer.  E-mails will be sent to the 
addresses provided for the Principal Investigator and Corporate Official.  Offerors may request a 
debriefing of the evaluation of their proposal.  Once released, debriefings are viewable at 
https:\\www.dtrasbir.net\debriefing\ and require password access.  Debriefings are provided to help 
improve the offeror’s potential response to future solicitations.   
 
 For selected offers, DTRA will initiate contracting actions that, if successfully completed, will 
result in contract award.  DTRA Phase I awards are issued as fixed-price purchase orders with a seven-
month period of performance that may be extended, as previously discussed.  DTRA may complete Phase 
I awards without additional negotiations by the Contracting Officer or opportunity for revision for 
proposals that are reasonable and complete. 
 

DTRA’s projected funding levels support a steady state of 18 Phase I awards annually over 
multiple solicitations.  Actual number of awards may vary. 

 
DTRA Phase I awards for this solicitation will be fully funded with FY11 appropriation available 

on or after January 1, 2011.  Awards will be subject to availability of those funds and are expected to 
occur by the end of March 2011.   
 
CONTINUATION TO PHASE II 
 

Only Phase II proposals provided in response to a written invitation from a DTRA contracting 
officer will be evaluated; no unsolicited proposals will be accepted.  DTRA invitations are issued based 
on the degree to which the offeror successfully proved feasibility of the concept in Phase I, program 
balance, and possible duplication of other research.  Phase II invitations are issued when the majority of 
Phase I contracts from the preceding solicitation are complete.  Phase I efforts which were delayed in 
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award or extended after award will be considered for invitation the following year.  DTRA is not 
responsible for any money expended by the proposer prior to contract award. 

 
DTRA’s projected funding levels support a steady state of 5-7 new Phase II awards annually, 

continuing approximately 33 percent of Phase I efforts to Phase II.  Actual number of awards may vary. 
 
OTHER CONSIDERATIONS 
 

DTRA does not utilize a Phase II Enhancement process.  While funds have not specifically been 
set aside for bridge funding between Phase I and Phase II, DTRA does not preclude FAST TRACK Phase 
II awards, and the potential offeror is advised to read carefully the conditions set out in this solicitation. 
 
 Notice of award will appear first on the Agency Web site at http://www.dtra.mil.  Unsuccessful 
offerors may receive debriefing upon written request only.  E-mail correspondence is considered to be 
written correspondence for this purpose and is encouraged.  
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DTRA SBIR 11.1 Topic Index 
 
 
DTRA111-001  Model for Vapor Cloud Improvised Explosive Device (VC-IED) 
DTRA111-002  Modeling Barometric Driven Xenon-Tracer Transport through Fractured Rock Media for  
   Non-Proliferation Research and for Detecting & Discriminating Nuclear Tests 
DTRA111-003  Amorphous Metals for Penetrator Noses and Cases 
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DTRA SBIR 11.1 Topic Descriptions 
 
 
DTRA111-001  TITLE: Model for Vapor Cloud Improvised Explosive Device (VC-IED) 
 
TECHNOLOGY AREAS: Information Systems, Materials/Processes 
 
The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which 
controls the export and import of defense-related material and services. Offerors must disclose any proposed use of 
foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in 
accordance with section 3.5.b.(7) of the solicitation. 
 
OBJECTIVE:  Develop an innovative methodology to predict the hazardous environment (fire, blast and fragments) 
from a VC-IED in an urban area.  The methodology will be used for evacuation planning purposes either as a 
standalone tool or as an integral component of vulnerability assessment planning tools.   
 
DESCRIPTION:  The Defense Threat Reduction Agency (DTRA) seeks proposals for development of a 
methodology for simulation of VC-IEDs in an urban terrain.  Existing empirical or phenomenological methods do 
not account for the effects of streetscape or density of buildings in an urban terrain.  As a result they produce 
unrealistic and inaccurate results.  Computational Fluid Dynamic Codes (CFDs) have the ability to disperse the 
vapor cloud around the streetscape and predict the resulting environment from subsequent detonation more 
accurately.  However, existing CFDs have many limitations that make their use in evacuation planning impractical.  
For example, they require expert users and days of computer run time to predict accurate results.  An innovative 
methodology is sought for practical use of CFD-caliber modeling of hazardous environment from VC-IEDs either in 
a standalone fashion or integrated with vulnerability assessment planning tools.  With ever increasing computational 
power of personal computers it is expected that the proposed method will predict results within hours of data input.  
The proposal should address how the required input data on geometry of the buildings and streetscape surrounding 
VC-IED will be generated (e.g., by an existing vulnerability assessment tool, existing GIS modeling tool or website, 
or a new method created for this effort.)  .       
  
PHASE I:  The successful Phase I project should develop the proposed methodology in sufficient detail to show 
technical competency.  For example, a CFD-based approach should, at a minimum, clearly identify a CFD code that 
has been validated with vapor cloud explosion experimental data and lay out a detailed plan for an innovative 
approach for practical use of the CFD code in meeting the objectives of the program.   
 
PHASE II:  The Phase II project should fully develop the proposed methodology for prediction of the hazardous 
environment from a VC-IED in an urban environment.  An important aspect of this phase of the program is to 
develop a detailed plan for commercializing the model for use by the government and the private sector.   
 
PHASE III:  Further research and development during Phase III efforts could be directed toward augmentation of the 
model developed during Phase II to account for more complex mixing, or toward integrating the model into a 
comprehensive vulnerability assessment tool. 
 
PHASE III DUAL USE APPLICATIONS:  Potential dual use, non-defense applications of the proposed 
methodology would include investigation of accidental explosions in the petrochemical industry or flammable liquid 
or gas transportation and distribution systems in city centers. 
 
REFERENCES: 
1.  J. Clutter, J. Mathis, M. Stahl, Modeling environmental effects in simulation of explosion events, Int. J. of Impact 
Engineering, V. 34, Issue 5, May 2007. 
 
2.  V. Raghunathan, Recent advances in vapor cloud explosion modeling for onshore installations, PowerPoint 
presentation, http://www.dnv.nl/binaries/explosion%20modelling%20dnv%20-%20raghunathan_tcm141-
311557.pdf 
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KEYWORDS: Vapor Cloud Explosion, Propane Bottles, Compressed Natural Gas, Improvised Explosive Device, 
Computational Fluid Dynamic Code (CFD) 
 
 
 
DTRA111-002  TITLE: Modeling Barometric Driven Xenon-Tracer Transport through Fractured Rock  
   Media for Non-Proliferation Research and for Detecting & Discriminating Nuclear Tests 
 
TECHNOLOGY AREAS: Information Systems, Sensors, Weapons 
 
The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which 
controls the export and import of defense-related material and services. Offerors must disclose any proposed use of 
foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in 
accordance with section 3.5.b.(7) of the solicitation. 
 
OBJECTIVE:  The migration of radio xenon through fractured rock to the surface depends upon factors such as 
crack permeability and barometric atmospheric pumping, which in turn is meteorologically driven.  Lag times and 
the resultant surface concentration levels due to factors effecting the migration of these gases can dramatically 
change their temporal surface concentrations and exit times.  Knowledge of these factors is critical for on-site 
inspection work for the Comprehensive Test Ban Treaty (CTBT) and for downwind air sampling to monitor specific 
regions.  A successful Phase II project will provide key numerical modeling capability and significant factors 
effecting transit times for radio xenon gases from an underground location to the surface.      
 
DESCRIPTION:   In a permeable jointed rock material the upward migration of generated radio xenon and other 
noble gases can be driven by pressure variations due to changing weather and other identifiable factors.  The effect 
of barometric pumping on the upward migration of different isotopes of noble radio gases such as He, Ar, Xe, etc. is 
not well known nor are the implications of the times of surface emergence due to various different material 
diffusivities.  This lack of understanding has a potential impact upon source discrimination.   On-site inspections 
(OSI) propose the use of radio-gases, i.e. certain isotopes of Xe; 131mXe, 133Xe, 133mXe, 135Xe, plus 37Ar as 
tracers for CTBT monitoring purposes.  This is due to some very important characteristics such as their noble gas 
character, sufficiently long half-life, and very low natural abundance in the atmosphere and geologic crust.  For 
monitoring or inspection purposes in Xe gas investigations, various types of collections might be attempted.  These 
include sampling from near surface soil gas collections, drilling shallow holes and sampling subsurface gases, or 
conducting downwind air sampling programs.  When using Xe & Ar radio-gases to verify underground tests or 
experiments it is necessary to well understand the transport methods and processes of the gases from the source area 
to the surface.   It is critical to know how the concentration of the gases will change spatially and temporally in the 
subsurface, and how the emergent radio gas concentrations at the surface will be effected.  Also it is critical to be 
able to predict the effects of the barometric pressure changes and how these will impact the physics pertaining to the 
movement of the target gases.  These transportation and migration rates thus will be significantly affected by 
regional weather conditions plus the porosity and permeability effects of the local geology.   The goal of this Phase I 
research will be to effectively model the key parameters in the migration of these noble gases through the fractured 
rock to the surface, plus to also propose clever, innovative, and executable experiments to obtain the diffusivity and 
transport phenomena of the radio gases of interest.  A successful Phase II SBIR will execute several of these 
proposed studies while modeling the significance of the gathered data.        
 
PHASE I:  This phase of the project will effectively numerically model the upward migration through geologic 
media specific radio gases as generated by nuclear events, and also address the development of proposed 
experiments to capture needed phenomenological data pertaining to specific physical factors and processes for the 
rock and soil migration of gases of interest in geological situations.  The modeling and experiments should 
significantly advance the understanding and predictability of the migration of Xe and other gases as required for 
possible CTBT on-site or down-wind investigations. 
 
PHASE II:  The offerer in Phase II will additionally develop codes, algorithms, data and instructions pertaining to 
the numerical modeling and simulation of noble radio gases from an underground nuclear source, through differing 
and realistic geological media, and then to a weathered surface region where the gases may be sampled or disperse 
into the atmosphere.  Experiments proposed in Phase I to obtain better quantification of the processes that control 
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the physics will be executed and the results included into the numerical modeling effort.  These studies will have an 
emphasis of obtaining a significantly better quantification of the rates and processes pertaining to the key factors 
effecting and controlling the migration of the noble gases through the disrupted media.  The proposed experiments 
and methods are to be innovative and possible to conduct in a safe and eco friendly manner and not disrupt the 
current and ongoing regional and worldwide noble gas collection and monitoring systems.        
 
PHASE III:  Further research and development during Phase III efforts will be directed towards refining a final 
deployable design and incorporating design modifications based on results from tests conducted during Phase II.  
These studies and modeling efforts will lead to an improved numerical capability for a wide range of processes.  
These include radon gas contamination investigations in homes and structures over certain geologic areas, the 
injection and later upper migration of CO2 waste gases into the subsurface,  the storage leakage of natural gas in 
underground geological structures,  the secondary and tertiary recovery of petroleum by gas injection  from older oil 
fields, the upward migration of hazardous CO gases in certain coal mining areas due to sustained underground fires,  
the research of gases related to thermally active regions, etc.   
 
PHASE III DUAL USE APPLICATIONS:  Any pressure driven, gas migration numerical simulation product which 
uses fractured geological media will have an increased capability, based upon an improved understanding of the 
physics which models the process.  Different gases as transported through different fractured geological systems by 
the responses to differing external pressures have many potential uses for such varied commercial applications as 
underground and underwater oil exploration, methane gas migration in mines, and radon gas accumulation in 
buildings for benefits to other related efforts and these will be achieved through a successful SBIR.    
 
REFERENCES:  
1. Annewandter, Robert (2007)  "Modelling pressure response and propagation of the concentration front of tracers 
indicating underground Nuclear Explosions induced by barometric pumping".  MSc in Physics, University of 
Hamburg, Germany. 
 
2. Baldwin, M.J.; R.P. Bradford; S.P. Hopkins; D.R. Townsend; and B.L. Harris-West (April 1994):  Geology, 
geophysics, and physical properties of the U12n.25 Non-Proliferation Experiment site. In: Proceedings of the 
Symposium on the Non-Proliferation Experiment: Results and implications for Test Ban Treaties, eds. M.D. Denny 
and S.P. Stull. Lawrence Livermore National Laboratory, no. CONF-9409100, pp. 5–1 – 5–14. 
 
3. Carrigan, C.R.; R.A. Heinle; G.B. Hudson; J.J. Nitao; and J.J. Zucca (August 1996): Trace gas emissions on 
geological faults as indicators of underground nuclear testing. Nature, 382:528–531. 
 
4. Carrigan, CR.; R.A. Heinle; G.B. Hudson; J.J. Nitao; and J.J. Zucca (June 1997): Barometric gas transport along 
faults and its application to nuclear test-ban monitoring. In: International Workshop on Mt.Unzen. Lawrence 
Livermore National Laboratories, Shimabara, Japan, UCRL-JC-127585. 
 
5. Dresel, P.E. and S.R. Waichler (2004): Evaluation of xenon gas detection as a means for identifying buried 
transuranic waste at the Radioactive Waste Management Complex, Idaho National Environmental and Engineering 
Laboratory. Tech. Rep. PNNL-14617, Pacific Northwest National Lab., Richland, Washington 99352. 
 
6. Nilson, R.H.; E.W. Peterson; K.H. Lie; N.R. Burkhard; and J.R Hearst (Dec 1991): Atmospheric pumping: a 
mechanism causing vertical transport of contaminated gases through fractured permeable media. J. Geophys. Res., 
96(B13):21933–21948. 
 
7. O’Connell, Michael F., ed. (1994): The Non-Proliferation Experiment, vol. First Quarter 1994 of Arms Control 
and Nonproliferation Technologies. Department of Energy, Office of Nonproliferation and National Security, John 
G. Keliher. 
 
8. Ringbom, Anders, et al., “Measurements of radioxenon in ground levelair in South Korea following the claimed 
nuclear test in North Koreaon October 9, 2006”, J. Radioanal. Nucl. Chem, published online 25 July, 2009 
 
9. Ringbom, Anders and Miley, Harry (2010): “RadionuclideMonitoring”, ISS Publication Science for Security, p 
23 to 28. 
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KEYWORDS: Treaty Verification, CTBT, Xenon Tracer, Fractured Media, Gas Migration, Modeling and 
Simulation 
 
 
 
DTRA111-003  TITLE: Amorphous Metals for Penetrator Noses and Cases 
 
TECHNOLOGY AREAS: Materials/Processes, Weapons 
 
The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which 
controls the export and import of defense-related material and services. Offerors must disclose any proposed use of 
foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in 
accordance with section 3.5.b.(7) of the solicitation. 
 
OBJECTIVE:  Develop new metallic materials which have extremely high failure strengths under dynamic loads 
and also exhibits significant surface erosion resistances in ballistic applications.  The materials need to be producible 
in bulk quantities large enough (two cubic centimeters or greater) for quasi-static and rapid shear loading, projectile 
penetration and other applicable characterizations and evaluations.  Materials, metals, and laboratory processes to be 
investigated are to be environmentally safe and will use potential fabrication processes which at some future date 
could be realistically suitable for producing bulk amorphous metals in reasonable quantities for operational use as 
penetrator noses and penetrator cases.      
 
DESCRIPTION:   Amorphous metals are metallic materials which, rather than having an ordered crystalline state, 
exhibit a disordered atomic-scale structure which results in a non-crystalline grain-free material. These amorphous 
metals are extremely strong and hard, yet reasonably ductile, and can have many additional unique properties. They 
are sometimes referred to as “metallic glasses” or “bulk amorphous metals.”  These materials tend to fail at 
significantly greater stress levels than crystalline alloys of similar composition and can sustain in many cases much 
larger reversible elastic deformations than their crystalline counterparts.  Recently, laboratory processes have been 
developed to potentially make small volumes of amorphous steels that exhibit significant strengths and enhanced 
mechanical properties which are considerably greater than special high strength steels and industrially forged metal 
alloys.  These small quantities of amorphous metals have been made by several methods such as extremely quick 
cooling, using unique alloys, or other means such as sputtering molten metal on a rapidly spinning metal disk.  
 
PHASE I:   Develop and then evaluate bulk amorphous materials or amorphous composites which have failure 
strengths several times greater than the current strongest steels and at the same time have significantly greater 
ablation / erosion resistances. A theoretical material processing methodology will be outlined and provided. 
 
PHASE II:  Develop a material with significantly greater performance than the current high strength steels during 
high velocity projectile penetration (greater than 1000 m/sec) into high strength concrete (greater than 10 ksi).  It is 
estimated that such a material might have the following basic material properties:  plastic strains of 4 percent and 
fracture strengths of 4-6 GPa, fracture toughness KIC 150-250 MPa-M½, with ultimate tensile strength of 2000-
3000 MPa, and substantially increased abrasion resistance. A process for forming this material into penetrator noses 
and bodies will be outlined and demonstrated.         
 
PHASE III:  Further research and development during Phase III efforts will be directed toward refining a final 
deployable design formulation and incorporating manufacturability design modifications based on results from tests 
conducted during Phase II. This materials and manufacturing process development effort could lead to enhanced 
penetration performance of U.S. munitions.   
 
PHASE III DUAL USE APPLICATIONS:  This effort could result in material useful in the design of machines that 
must operate in severe environments, such as bearing material for desert vehicles, sandblasting nozzles, and slurry 
pump impellers.      
 
REFERENCES:  
1. “Amorphous steel”, (2004) Physics News Update, No 689, June 21, 2004 
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2. “High density amorphous metal matrix composites for kinetic energy penetrators”, (2005) K. T. Hartman, I. 
Karaman,  DARPA/ARO, Contract: DAAD 19-01-01-0481, May 5, 2005.  Texas A&M Engineering Experiment 
Station, College Station, Texas, 15 pages  
 
3. “Structural amorphous steels”,  (2004) Z. P. Lu, C. T. Liu, J. R. Thompson, and W. D. Porter,  Physical Review 
Letters. Vol 92, No 245503. 
 
4. "Fe-based bulk metallic glasses with diameter thickness larger than one centimeter", (2004) V. Ponnambalam, S. 
Joseph Poon and Gary J. Shiflet, Journal of Materials Research, Vol 19, No 5,  p1320.  
 
5. “The state of fundamental research in amorphous metals”, (2002) Khershed P. Cooper, Journal of the Minerals, 
Metals and Materials Society, Vol 54, No 3 / Mar 2002. 
 
6. “Making amorphous steel in air by rare earth microalloying", (2006) C.Y. Luo, Y.H. Zhao, X.K. Xi, G. Wang, 
D.Q. Zhao, M.X. Pan, W.H. Wang and S.Z. Kou, Journal of Non-Crystalline Solids, Vol 352, No 2, 1 February 
2006, pp 185-188. 
 
7.  “Synthesis and characterization of bulk amorphous steels”, (2008) Iqbal, M.; Akhter, J.; Zhang, H.; Hu, Z., 
Journal of Non-Crystalline Solids, vol. 354, issue 28, pp. 3284-3290. 
 
8. “Ductility improvement of amorphous steels”, (2008) X. J. Gu, S. J.  Poon, G. J. Shiflet, M. Windom, Acta 
Materialia, Vol. 56, No 1, pp. 88-94.    
 
KEYWORDS: metallic glasses, bulk amorphous metals, amorphous metals 


