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Executive Summary 
ES1 SSRA Overview and Conclusions 
The Site‐Specific Biosafety and Biosecurity Mitigation Risk Assessment (SSRA) has provided the 

Department of Homeland Security (DHS) with conclusions and recommendations for the optimization of 
biosafety and biosecurity at the proposed National Bio and Agro‐Defense Facility (NBAF) that will be 

built in Manhattan, Kansas. Results from this highly‐integrated multi‐disciplinary data gathering, 
modeling, and assessment process are intended to assist DHS by providing input on design strategies, 
operational considerations, and mitigation and response planning at the early stages of the facility 

development program. Since there are inherent risks associated with basic research, diagnostics testing, 
and countermeasures development of exotic and emerging infectious diseases, DHS has concluded that 
a proactive approach to the management of these risks is the best solution for the long‐term interests of 
the United States. DHS requirements for the performance of the SSRA are consistent with this approach 

and with legislative guidance. In addition to the SSRA, DHS has incorporated other techniques for the 

management of NBAF risks, including: the use of interagency teams of government experts that have 

provided input and review; the selection of a highly‐qualified and experienced design team; and the 

development of international partnerships that have enabled exchanges of relevant experiences and 

expertise. 

The NBAF biocontainment strategy is predicated on modern facility design, specialized technologies and 

equipment, and the use of good laboratory practice. Based on quantitative analyses and qualitative 

assessments performed during the SSRA, the greatest NBAF risks are the consequences of an animal 
disease (Foot and Mouth Disease—FMD) outbreak resulting from human errors that violate the overall 
biocontainment strategy. The highest risk‐ranked cases assessed during the SSRA are 1) the inadvertent 
loss of biocontainment via an inanimate object (shoes, personal effects, or other items) removal from 

the laboratory by a staff member or visitor, and 2) the unintentional removal and distribution of a 

pathogen carried on/in a person that has been in a containment area. These results include the 

assumptions that the facility and its supporting infrastructure are properly specified, constructed, and 

installed in a manner consistent with the current design strategy, adjusted in accordance with DHS 

consideration of the SSRA recommendations, and enhanced, when appropriate, by additional best 
practices information. 

This principal conclusion would indicate that DHS should continue and accelerate the development of 
protocols, procedures, and other operational management, mitigation, and response planning tools as 
the facility design matures under the continued guidance of government, academia, and private‐sector 
subject matter experts. NBAF’s operational plans will require the close cooperation and aggregation of 
regulations and best practices from two technical communities (human disease research and animal 
disease research) that have many similar requirements but different cultures and practices. An 

accelerated integration program will help manage these identified risks. 
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Given the combination of proven biocontainment design, robust operational procedures, and response 

planning for NBAF, the facility introduces extremely low risk relative to the greater risk the country faces 
if FMD is intentionally or accidentally introduced. The purpose of this SSRA was not to assess the risk or 
impact of an intentional or accidental release of FMD by an external source. However, it is because of 
this National vulnerability that DHS believes there is a pressing need for a facility with the NBAF’s 
capabilities in Manhattan, Kansas specifically aimed at enhanced surveillance, rapid identification, and 

countermeasures development to foreign animal diseases. 

The remainder of the Executive Summary describes the purpose and benefits of the proposed facility, 
summarizes the NBAF risk management strategy and SSRA conclusions and recommendations, and 

presents an overview of the path forward. 

ES2 NBAF Purpose and Benefits 
The U.S. food and agriculture industry is a highly 

integrated, global, and complex system that relies on a 

sophisticated agricultural infrastructure. These 

characteristics make the industry inherently vulnerable 

to foreign animal, emerging, and zoonotic disease 

outbreaks that could threaten the stability of the 

economy, food security, and the Nation’s public health. 

DHS has the responsibility and the national stewardship mandate to detect, prevent, protect against, 

and respond to terrorist attacks within the U.S. (Homeland Security Act of 2002, 6 U.S.C 182). DHS 

shares these responsibilities, as they apply to the defense of animal agriculture, with the U.S. 

Department of Agriculture (USDA); hence, a coordinated, multi‐agency strategy is required to 

adequately protect the Nation. 

Consultations between DHS and USDA regarding the coordinated agricultural research strategy, as called 

for in the Homeland Security Act of 2002 and Homeland Security Presidential Directive 9 (HSPD‐9), 

“Defense of U.S. Agriculture and Food,” January 30, 2004, revealed a capability gap in the development 

of new countermeasures against the introduction or natural occurrence of animal and zoonotic diseases. 

HSPD‐9 also specifically identified the need for “safe, secure, and state‐of‐the‐art agriculture 

biocontainment laboratories that research and develop diagnostic capabilities for foreign animal and 

zoonotic diseases.” To address the capability gap and need for modern biocontainment facilities, DHS is 

building the National Bio and Agro‐Defense Facility (NBAF) to conduct advanced research, diagnostic 

testing, and biologic countermeasure development for high‐threat foreign animal diseases affecting 

livestock. 

In December 2003, the White House Office of Science and Technology Policy (OSTP) organized a Blue 

Ribbon Panel to examine research and development requirements to support efforts to mitigate the 

potential threat of bioterrorism directed against agricultural livestock. This panel presented a series of 

recommendations including a prioritization of pathogens requiring study [Kelly, 2003]. DHS and USDA 
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have since partnered to identify the following high‐consequence diseases that threaten the U.S. for 

research in the NBAF: Foot‐and‐Mouth Disease, African Swine Fever, Classical Swine Fever, Japanese 

Encephalitis, Rift Valley Fever, and Contagious Bovine Pleuropneumonia. These diseases were identified 

for study based on the threats and consequences of their introduction into the U.S. In addition, the 

NBAF will be the first facility of its kind in the U.S. to conduct critical studies on Nipah and Hendra and 

other emerging zoonotic viruses in large livestock (e.g., cattle and swine). 

Foreign animal diseases (FADs) affect livestock, poultry, and wildlife and are not indigenous to the U.S. 

For the past 50 years, much of the Nation’s FAD research has been conducted off the coast of Long 

Island, New York, at the Plum Island Animal Disease Center (PIADC). Because the food and agriculture 

industries are significant contributors to U.S. economic prosperity, any disruptions from a deliberate or 

natural FAD introduction that caused a significant loss in the agro business chain, would have significant 

economic consequences. In addition, FADs that also result in zoonoses (transmission from animals to 

humans) may cause a human health crisis. Since June 2003, PIADC has been operated by DHS with two 

tenant USDA institutes: The Foreign Animal Disease Diagnostic Laboratory (FADDL), which is a part of 

the Animal and Plant Health Inspection Service (APHIS); and the Foreign Animal Disease Research Unit 

(FADRU), a unit in the Agricultural Research Service (ARS). The NBAF will replace the PIADC and expand 

the research that is currently available. Facilities at the PIADC have limited laboratory space, antiquated 

infrastructure, and do not include Biosafety Level 4 (BSL‐4) laboratories, which are required to safely 

conduct research on emerging and high‐threat exotic pathogens, such as the Nipah and Hendra viruses. 

The NBAF will enable DHS and USDA to conduct comprehensive research of high‐threat foreign animal 

and zoonotic diseases within the U.S. and will therefore serve to protect the Nation’s animal agriculture 

and public health against numerous foreign animal and emerging diseases. Specifically, the NBAF will 

provide: 

•	 Capabilities to perform basic and advanced research; 

•	 Enhanced means to perform laboratory diagnostic detection and response; 

•	 Expanded capabilities for development of new vaccines against high‐threat foreign animal 
diseases; and 

•	 Facilities for training veterinarians in preparedness and response to high‐consequence foreign 
animal disease outbreaks. 

ES3 NBAF Risk Management Strategy 
Safety and security are of paramount importance in the planning, design, construction, and operations 

of the NBAF. From selection of the site to the design of the facility and, finally, the operation of the 

NBAF, DHS is committed to understanding the associated safety and security risks and mitigating those 

risks through the necessary design, engineering, operational protocols, and response planning efforts. 

To date, DHS has completed an Environmental Impact Statement (EIS) including a Health and Safety 

Chapter [DHS, 2008], a Threat and Risk Assessment (December 2008) and a Site‐Specific Threat and Risk 
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Assessment [Sandia, 2010] that considered intentional acts. In addition, as a necessary part of the design 

development process, DHS conducted this SSRA for the Manhattan, Kansas, site. Identifying and 

understanding the site‐specific risks will assist DHS in developing appropriate risk mitigation strategies 

for NBAF and is a critical part of the planning process for the safe operation of large animal 

biocontainment laboratories. 

The National Research Council (NRC) report “Technical Input on Any Additional Studies to Assess Risk 

Associated with Operation of the National Emerging Infectious Diseases Laboratory” [Boston University, 

2008] suggests answering the following list of overarching questions as part of understanding risks for a 

high containment laboratory: 

1.	 “What could go wrong? That is, what might be the sequence of events that could cause an 
infectious agent to escape the laboratory, set up a chain of transmission, and cause infectious 
disease in the surrounding community? 

2.	 What are the probabilities of such a sequence of events? 

3.	 What would be the consequences of such a sequence of events?” 

This SSRA answers these questions based upon the known baseline design and response infrastructure. 

These answers lead to a better understanding of risks that, in turn, will be used to inform and enhance 

the design, operational protocols, and the emergency response planning to minimize the identified site‐

specific risks. 

Another component of risk management is active engagement and transparent communication with 

state and local responders and the community stakeholders. There is a strong public and stakeholder 

interest in NBAF and, as such, DHS has and will continue to place significant emphasis on the importance 

of effective risk analysis and risk communication. DHS has developed a plan entitled the “Stakeholder 

Engagement Plan” (see Appendix A) to ensure that risks and mitigation strategies are communicated to 

the public and key stakeholders. Communication with the public includes publication of the results of 

this SSRA, as well as continuing communication throughout the design, construction, and operation of 

the NBAF. 

ES3.1  NBAF Site‐Specific Biosafety and Biosecurity Mitigation Risk Assessment 
An integrated, strategic, and risk‐based approach was used in the decision‐making process to select a 

site for the NBAF that was in the best interests of protecting the Nation’s agriculture, public health, and 

economy. Safety and security risks were major factors that DHS considered during the selection of the 

Manhattan, Kansas, location for NBAF. Following the NBAF site selection, DHS entered into a contract 

with Signature Science, LLC, to conduct the SSRA, recognizing that completion of the SSRA is an 

important step to establish confidence in NBAF design, operation, and mitigation strategies at the 

Manhattan location. The overall approach for the SSRA is to: 

•	 Review the baseline design (based on the current design from the Architectural‐Engineering 
Firm), baseline operational protocols, and baseline response strategies; 
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•	 Perform scenario modeling and risk analyses; and 

•	 Provide recommendations to enhance the design, operational plans, and/or emergency
 
response.
 

Additionally, the SSRA will serve as a tool for future and on‐going risk assessments that will be 

conducted during the projected 50‐year life‐cycle of the NBAF as new information or risks are 

encountered (e.g., advancements in engineering controls, knowledge about specific pathogens, and 

changes in mission requirements). NBAF design, construction, and operations will be directed by federal 

regulations and guidelines, local codes, and international standards that will provide opportunities for 

systematic safety and security reviews. This SSRA will establish a risk baseline and a consolidated 

approach that can be used to inform future risk assessment efforts. The transparent and detailed 

reporting of all data and methods in this SSRA for scenarios, pathways, event failure frequencies, source 

terms, initial conditions, meteorological conditions, fate and transport modeling parameters, and data 

source terms can be leveraged for future risk assessment efforts. In particular, the Scenario Database, a 

database housing relevant source term data and supporting references constructed as part of this SSRA, 

meets this objective and provides a dynamic and accessible tool that encourages future SSRA efforts 

(see Appendix B for Scenario Database details). 

To effectively achieve the stated objectives, a multi‐disciplinary, integrated SSRA team and process were 

developed to perform a qualitative assessment of all eight NBAF research pathogens; review baseline 

best practices; collect data on susceptible populations, vectors, or carriers; review scenarios and 

transportation pathways; perform quantitative epidemiological modeling of FMD and RVF; and execute 

economic impact analyses. Figure ES‐1 illustrates how these components of the SSRA (each with unique 

and specific sub‐objectives) are interrelated and how they serve the ultimate goal of informing design, 

operation, and mitigation response planning for the NBAF. 

Qualitative
Assessment of
Eight Research
Pathogens

Scenario and
Pathway
Review

Epidemiological
Impact

Modeling

Economic
Impact

Modeling and
Risk Ranking

Quantitative Risk Assessment of Representative
Pathogens (FMDv and RVFv)

Qualitative 
Assessment of 
Eight Research 
Pathogens 

Scenario and 
Pathway 
Review 

Epidemiological 
Impact 

Modeling 

Economic 
Impact 

Modeling and 
Risk Ranking 

Recommendations 
for Design, 

Operations, and 
Response 
Mitigation 
Strategies 

Quantitative Risk Assessment of Representative 
Pathogens (FMDv and RVFv) 

Figure ES1: Components of the SSRA 
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ES3.2  Regional Considerations  
This SSRA addresses specific local (Manhattan, Kansas) and regional (contiguous states) characteristics 

and uses high fidelity modeling techniques based on current NBAF design plans to generate a current 

and comprehensive assessment of safety and security risk. Properties unique to the Manhattan NBAF 

site such as location and density of susceptible human and animal populations, location of livestock 

transportation hubs, insect vector populations, sanitary sewer systems, solid waste‐handling facilities, 

local meteorological conditions, and regional economics were factored into this evaluation of risk. An 

analysis of the meteorological conditions prevalent in the Manhattan, Kansas, region was performed 

using a 21‐year (1985–2005) historical weather database, specifically developed to support aerosol 

transport modeling and simulation [Rife, 2010]. An example of the individual weather patterns that 

were used to calculate the aerosol plume and deposition patterns used in subsequent epidemiological 

modeling are shown in Figure ES‐2. 

Figure ES2: Conceptual Diagram of Aerosol Fate and Transport (Plume) Modeling
 
Inputs/Outputs
 

Additionally, the total number of cattle in Kansas was estimated through detailed evaluation of Kansas‐

specific data sets. Figure ES‐3 illustrates a sample of the level of fidelity that was developed by indicating 

the numerous susceptible livestock locations used in the modeling. Susceptible species were also 

identified (density, geographic location, and facility type) for other states of agricultural importance, 

including states that are contiguous to Kansas (Oklahoma, Colorado, Iowa, Missouri, Arkansas, and 

Nebraska) as well as others with significant numbers of livestock that could be impacted during a foreign 

animal disease outbreak. 
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Figure ES3: Susceptible Livestock Facility Locations in Kansas 

The addition of facility type (cow‐calf operation, dairy, sales barn, feedlot, etc.) and the compilation of 

animal movement trends in and out of Kansas to twenty other states in the primary and secondary 

modeling regions resulted in the ability to predict long‐distance spread of disease and provide greater 

confidence in the modeling of the impact of a FAD outbreak (as illustrated in Figure ES‐4). The addition 

of sales barns enhanced the ability of NAADSM (a computer program designed to simulate the spread 

and control of foreign animal diseases) to simulate disease spread while accounting for animal 

movement patterns. 
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a) b) 

Figure ES4: a) Spread of FMD without Sales Barns (original NAADSM), b) Spread of FMD with 
Sales Barns (SSRAenhanced NAADSM) 

As seen in Figure ES‐4, the inclusion of the sales barns (livestock auction facilities) resulted in a wider 

geographical distribution of infected premises (compare ES‐4a to ES‐4b). Without sales barns (Figure ES‐

4a), the infection is more localized around the Manhattan, Kansas, area and grows in a more concentric 

fashion away from the source area. In comparison, ES‐4b shows that multiple foci of FMD appear 

(yellow) well outside the Manhattan, Kansas, area (red) because of the animal shipment from sales 

barns. 

ES3.3  Pathogens Evaluated 
Eight pathogens have been proposed for the NBAF research mission in Manhattan, Kansas: African 

Swine Fever virus (ASFv), Classical Swine Fever virus (CSFv), Foot and Mouth Disease virus (FMDv), Rift 

Valley Fever virus (RVFv), Hendra virus (Hev), Japanese Encephalitis virus (JEv), Nipah virus (Niv), and 

Mycoplasma mycoides (the causative agent of Contagious Bovine Pleuropneumonia, or CBPP). All eight 

of these NBAF research pathogens were described in a Qualitative Hazard and Risk Assessment (QRA) 

entitled “A Subject Matter Expert Panel Review of the Qualitative Assessment of Hazards and Risks 

Associated with Research on Eight (8) Specific Pathogens at the Planned National Bio‐ and Agro‐Defense 

Facility (NBAF) in Manhattan, Kansas,” (Appendix C) performed as part of this SSRA. 

While the SSRA provides a comprehensive, qualitative evaluation of risk associated with these eight 

pathogens, FMDv and RVFv were selected for a more detailed quantitative assessment, which included 

epidemiological and economic impact modeling. Inclusion of FMDv in the SSRA was mandated by 

Congress in the Homeland Security Appropriation Act of 2010 (P. L. 111‐83 §560). Additionally, FMDv 

was used because it is persistent as a dry virus in the environment, is highly contagious, is transmissible 

as an aerosol and in other modes, and has a sufficiently characterized etiology to be modeled 

effectively. Furthermore, The Food Conservation and Energy Act of 2008 (P.L. 110‐246) specifically 
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amended a prohibition on FMDv research on the mainland in 121 U.S.C 113(a) to allow FMDv research 

at a designated facility on the U.S. mainland. Thus, an assessment of the economic impact from a 

potential outbreak of FMDv on the mainland was critical to understanding the risk and developing 

appropriate mitigation strategies. In an effort to expand the scope of the SSRA to include another 

representative risk, DHS included RVFv in the SSRA. RVFv was selected from among the seven other 

research pathogens because it is a zoonotic, vector‐borne virus that is spread by several species of 

mosquito native to North America. 

Based on the qualitative evaluation of the etiological, biosafety, biosecurity, and host range properties 

of all eight NBAF research pathogens, DHS and the QRA Subject Matter Expert (SME) panel determined 

that the magnitude of potential consequences and risks of a loss of containment/outbreak from the 

NBAF were well represented by the quantitative assessment of FMDv and RVFv (i.e., a highly contagious 

animal disease and a zoonotic, insect‐borne pathogen) in this SSRA. Some NBAF priority research 

pathogens were not considered for additional scrutiny because they were not zoonotic and therefore 

did not provide an opportunity to model the risks to human health. In addition, although there is 

currently a lack of data on the etiology of other NBAF priority research pathogens, such as Nipah (Niv) 

and Hendra (Hev), and thus a lack of sufficient data for quantitative modeling, DHS remains committed 

to continuing the risk assessment process as more data and validated models become available for 

these pathogens. 

ES3.4  Scenario and Pathway Review and Development 
The SSRA modeled the NBAF risks by assessing thirteen different release scenarios. For all scenarios, 

whether accidental or intentional, the transport and fate of pathogenic materials could occur along one 

or more of four different transport mechanism pathways: 
Fomite:   An  inanimate  
object  capable  of  
transferring  infectious  
material.  

Vector:  An  arthropod  or  
living  organism  that  
transmits  an  infectious  
agent.  

Carrier:  an  individual  that  
harbors  infectious  material  
but  is  not  infected.  

• Liquid (viable pathogen contamination of the NBAF sanitary 
sewerage); 

• Solid (viable pathogen contamination of the NBAF solid 
waste disposal process); 

• Fomite/Vector/Carrier (F/V/C); and 

• Air and Deposition (viable pathogen release of aerosols that 
pose an inhalation threat to susceptible species and the 
deposition of such aerosols that pose ingestion or exposure 
threat). 

Eight of these scenarios were originally developed in the Health and Safety Chapter of the EIS [DHS, 

2008]. Three additional scenarios were developed to provide specific consideration for additional types 

of accidents. Two intentional release scenarios were developed as a result of the Site‐Specific Threat 

and Risk Assessment (TRA) [Sandia, 2010]. A panel of SSRA SMEs and the SSRA Interagency Government 

Review Team reviewed the scenarios and considered them to be representative of the risk‐space. 

October 2010 ES‐9
 



     

                           

     

           

     

         
   

 

 
           

 
       

                

                 

                      

                

               

 
             
 

       

                    

                 

                   

           

 
       
 

       

 
           
     

       

 
                                   

                               

                               

                             

                             

                             

                               

           

                                 

                   

                               

                           

                           

                 

NBAF SSRA Report 

The correlation between the transport mechanisms and scenarios evaluated in this SSRA is summarized 

in Table ES‐1. 

Table ES1: Scenario and Transport Pathways 

Scenario Transport Pathway 

No. Description Liquid Solid F/V/C 
Air and 

Deposition 

1 
Small/Medium Laboratory Spill with Creation of 
Aerosol 

9

2 Laboratory Acquired Infection 9

3 Lost or Escaped Vector 9

4 Loss of Containment by Liquid/Solid Waste 9 9

5 Single Room Fire 9

6 Single Room Deflagration/Overpressure 9

7 
Seismic (Earthquake) or High Wind (non Tornado) 
Event 

9 9

8 Small Aircraft Crash Into Facility 9

9 Human Carrier (non Infection) 9

10 Loss of Containment by Fomite 9

11 Tornado 9 9

12 
Theft and Subsequent Intentional Pathogen 
Release 

9

13 
Sabotage of NBAF Systems or Processes with 
Subsequent Pathogen Release 

9 9 9

Each of the 13 scenarios listed above included multiple cases that were examined in the SSRA. A case 

identifier was created for each pathogen and for a specified set of conditions. The general methodology 

used for the estimation of case modeling parameters such as the source terms, initial conditions, and 

failure frequencies was derived from peer‐reviewed literature and techniques used in the EIS that were 

reviewed by SSRA SMEs. Details regarding the development of the source terms and initial conditions 

(including assumptions and corresponding references) are provided in this report and are included in a 

Scenario Database (SD), a deliverable of the SSRA. The “splash” screen (initial screen) for the SD 

application is shown in Figure ES‐5. 

The SD allows for transparent and detailed reporting of all data and methods in the SSRA regarding 

scenarios, pathways, event failure frequencies, source terms, initial conditions, meteorological 

conditions, fate and transport modeling parameters, and data source terms. The SD will also provide a 

solid framework for future NBAF pathogen risk assessments. The scenario and pathway review and 

resulting SD documented the set of potential NBAF loss‐of‐biocontainment scenarios that were used to 

model epidemiological outcomes and economic consequences for the SSRA. 
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Figure ES5: Scenario Database Splash Screen 

ES3.5  Epidemiological and Economic Modeling 
Epidemiological modeling was performed on the spread and subsequent control of FMD and RVF that 

may result from any of the loss‐of‐containment scenarios. Epidemiological modeling served to test 

various hypotheses on the relative value of risk mitigation measures and enabled the SSRA team to 

quantify (for risk‐ranking applications) the overall impact (in terms of number of susceptible populations 

infected) of a release from the NBAF. The epidemiological modeling incorporated pathogen fate and 

transport modeling data that determined the extent to which agents such as FMDv and RVFv would be 

dispersed by the pathway mechanisms in the event of a containment loss. The output of the 

epidemiological models served as input for the economic models. 

Based on epidemiological impact data, economic consequence assessments were performed to 

determine the economic effect of a pathogen release (e.g., FMDv or RVFv) on the susceptible 

populations and to project costs and disruptions to public and private trade activities (such as animal 

commodity flow, and collateral industry and workforce populations). The economic modeling included 

four market sectors of significance: beef, swine, dairy cattle, and grain at both the regional and national 

levels. This assessment served to provide cost‐benefit analyses of proposed countermeasures and 

mitigation strategies (e.g., containment, clean up, and animal stock movement zones) that factored into 

the overall risk ranking and final recommended design, operations, and response mitigation strategies 

for NBAF. 

ES4 Key Results of the SSRA 
The highest risk‐ranked loss of containment cases are ultimately assignable to human error. An overview 

of these results and a summary of SSRA recommendations are presented in ES4.1 and ES4.2. 
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ES4.1  Risks and Risk Rankings 
The estimated frequencies and economic consequences of each of the 44 modeled cases were identified 

and the relative risk of each case ranked according to the overall risk (economic consequences 

multiplied by the case frequency to yield risk dollars) to provide prioritization for the principal NBAF 

recommendations. As illustrated in Figure ES‐6, the majority (97%) of the risk space (as defined by risk 

dollars) was represented by the Fomite/Vector/Carrier transport pathway. The air and deposition 

transport pathway represented <3% of the overall risk space while the liquid effluent and solid waste 

pathways were minor contributors to the overall observed risk. 

Figure ES6: Percentage of Risk Consequences by Pathway 

The results for several of the modeled cases indicated that a disease outbreak would not result from the 

modeled pathogen release. Other cases were found to be of low‐medium risk because of a low accident 

frequency—even if the consequences were high. For example, an FMD outbreak occurring as a result of 

a failure in the liquid effluent decontamination system has very significant economic consequence 

(>$23B), but due to the many redundancies that are built into the engineering and operational 

protocols, this event had an estimated frequency of once every 2.1 million years. Thus, this is a medium 

risk case. Many of the cases that involved the accidental transfer of FMDv through a fomite or non‐

infected human carrier are considered high risk because of the relatively higher accident frequency and 

the substantial economic consequences. 

Ultimately, the risk rankings were used to prioritize the recommendations presented in Section ES4.2. 

These recommendations were made to inform the current stage of the NBAF design and other planning 

activities. While in the process of collecting data to support the SSRA modeling processes and risk 

ranking, many other potentially useful observations were made and suggestions were developed that 

are documented in Section 7.3. While not directly correlated to the conclusions or ranked risks, they 

provide additional information that may be used to inform the NBAF development process. 
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ES4.2  SSRA Recommendations for Enhancements to Current Design, Operations, 
and Mitigation Strategies 

DHS commissioned the SSRA early in the NBAF design and operational planning phase to purposefully 

solicit the best design, operations, and response strategies and to ensure that the NBAF is a safe and a 

secure agricultural research facility. This SSRA sought to validate design and operations best practices 

that are appropriate for NBAF and to identify enhanced design, operations, and response planning 

recommendations above and beyond the applicable standards—to further mitigate risks. The analyses 

from the SSRA conclude that the NBAF can be designed and operated in a safe and secure manner. 

Several of the recommendations developed from the results of the SSRA analyses were previously 

anticipated by DHS and will be addressed prior to commissioning of the NBAF. The conclusions of the 

SSRA are summarized in Table ES‐2. 

Table ES2: SSRA Conclusions 

1 The Fomite/Carrier/Vector pathway was found to be the pathway of greatest risk, provided that the 
evolution of the current NBAF schematic design (modified with SSRA recommendations) continues to 
be consistent with applicable regulations, appropriate standards, and best practices used in this 
assessment. 

2 The current NBAF design strategy was found to be generally consistent with requirements and best 
practices for containment facilities used for animal and human pathogens. 

3 DHS has developed and is successfully using an integrated NBAF planning team comprised of 
engineers, architects, scientific end‐users, biosafety, biosecurity, and animal husbandry experts to 
inform the design, operational strategy development, and mitigation and response planning efforts. 

4 The design and engineering strategies that are being used by the NBAF Design Partnership are 
consistent with current construction and engineering code requirements. 

5 The SSRA assessment of the current NBAF design (90 mph design load with 1.15 Importance Factor 
and 1.6 Factor of Safety) indicated that an F2 or greater intensity tornado may cause a loss of 
biocontainment. DHS has specified that the NBAF should be able to maintain containment if struck 
by an F2 or lesser intensity tornado, and planning efforts are underway to modify the schematic 
design to be consistent with this requirement. 

6 Security features included in the NBAF site layout, as recommended by the TRA, have been 
successfully integrated into the current plans. 

7 NBAF’s central location (Manhattan, Kansas) provides timely access to all parts of the country for 
sample receipt and handling while minimizing staff commuting demands and fostering advanced 
research opportunities with other government, academic, and private institutions. 

8 NBAF operational strategies are in the early stages of development and are expected to produce 
comprehensive operational and management plans to provide NBAF with the highest levels of safety, 
security, animal care, and research capabilities. 

9 NBAF mitigation and response strategies are being developed that will involve local, regional, state, 
and tribal governments as well as relevant academic and private entities. This integrated mitigation 
strategy serves several purposes and will provide another layer of biosafety and biosecurity for the 
NBAF. 

Recommendations developed for the SSRA were prioritized using the risk ranking presented in Section 6. 

The prioritized recommendations are presented in Table ES‐3. This table includes the recommendation 

number, a summary of the recommendation, a summary of the supporting rationale, and comments on 

the impact of the recommendation. 
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Table ES3: Prioritized Recommendations 

No. Recommendation Rationale Impact 

1 

DHS should initiate the development of NBAF 
staff training programs as soon as is 
practically possible. The control of fomites, 
vectors, carriers, and laboratory acquired 
infections is one of the most important 
elements of risk control for the facility. 

The early development of training programs 
will facilitate the incorporation of best 
practices from facilities that perform research 
on animal and/or human pathogens. The 
aggregation of these different standards may 
highlight divergences in operational 
protocols, procedures, and training. It is 
important to identify such compatibility 
issues early to provide as much time as 
possible to adjust and validate new protocols, 
procedures, and training methodologies 
before the NBAF is commissioned. 

When implemented, well‐established 
training programs provide mitigation for 
the risk associated with containment loss 
by human error. 

2 

DHS should convene professionals from the 
design team and other subject matter experts 
to explore all of the options available to the 
NBAF for carcass disposal systems. Currently, 
incineration is the primary technology and 
alkaline hydrolysis is designated as a 
secondary process. (However, very recent 
developments have indicated that rendering 
might be considered as the primary 
technology.) This group should make a final 
recommendation to DHS before the 
schematic design evolves to the next level. 

Each carcass disposal technology has 
inherent risks and benefits. The DHS/NDP 
strategy to use redundant technologies at 
NBAF is excellent. The selection of these 
technologies, however, may warrant a more 
detailed assessment and analysis than has 
been performed to date. Nearly every 
disposal option is constrained, to some 
extent, by technical limitations and 
regulatory requirements. 

The safe and effective neutralization of 
pathogenic material in infected carcasses 
is a key element in the overall strategy to 
mitigate the risks associated with the 
release of fomites. Since these systems 
are inherently large, complicated, and 
integrated into the facility, the design 
should be informed with a high‐
confidence selection of carcass disposal 
systems. 
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Table ES3: Prioritized Recommendations 

No. Recommendation Rationale Impact 

3 

DHS should strictly limit access to the NBAF 
laboratory areas and minimize the potential 
for unauthorized visitors. When access to the 
containment block is required (FADD 
students), strict escort protocols must be 
followed and visitors must be provided with 
ingress/egress training and/or supervision. 

Visitors and FADD school attendees will 
potentially have the least experience and 
familiarity with NBAF biosafety requirements 
and containment systems. For safety and 
security reasons, these individuals should be 
limited to specific laboratory areas—only 
those designated for training activities or 
other official business. 

Limited access is an important aspect of 
the mitigation for the risk associated with 
containment loss by human error. 
Untrained, undertrained, or improperly 
trained persons enhance the risk of 
containment loss. In addition, biosecurity 
concerns and current regulations require 
strict access limitations. 

4 

The NBAF Biosafety Officer is responsible for 
developing respiratory protection guidelines 
with specific regard to staff and visiting 
researchers who work in a BSL‐3Ag 
environment with large animals infected with 
non‐zoonotic pathogens. The appropriate 
guidelines for evaluating respiratory 
protection should be prepared prior to 
completing the facility design. 

While there are potential risks associated 
with the non‐infected pathogen‐carrying 
human, the safety and efficacy of working 
with large animals while wearing respiratory 
protection are problematic. Wearing 
respiratory protection may limit the field of 
vision or distract individuals while in the 
midst of performing high‐risk procedures or 
animal transfers. Thus, the determination of 
need for respiratory protection for humans 
working in the BSL‐3Ag area should be made 
after careful consideration by the Biosafety 
Officer of the animal pathogen (disease), 
animal species, and risk associated with the 
specific activity. 

The SSRA assessed that the risks 
associated with the inadvertent transfer 
of viable pathogenic material from a 
containment area can be relatively high. 
The Biosafety Officer will be in the best 
position when working with researchers 
and other biosecurity professionals to 
make program or case‐specific 
respiratory protection policies that will 
help mitigate these risks in accordance 
with federal and facility‐specific 
guidelines. 
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Table ES3: Prioritized Recommendations 

No. Recommendation Rationale Impact 

5 

Non‐operational containment integrity (static 
containment) should be maintained for up to 
an F2 event. DHS will implement this 
requirement in the schematic design and 
construction plan. This recommendation also 
applies to portions of the Central Utility Plant 
(CUP) that provide essential services to the 
laboratory facility while in “shut down” mode 
after a tornado strike. In addition, the design 
team should perform a technical assessment 
to determine if the F2 working loads would 
provide F3 static containment. If not, the 
design team should assess the marginal costs 
of satisfying F3 requirements for static 
containment and DHS should evaluate the 
cost/benefit analysis before finalizing the 
facility design. 

Quantitative modeling of FMDv and RVFv 
indicated that there was the potential for 
FMD disease outbreak (models indicated no 
outbreak of RVF would follow a tornado 
strike) if NBAF were struck by a tornado with 
wind speeds above its design load. The 
estimated mean economic consequence of 
an FMD outbreak could exceed $5B. 

Facility hardening will help mitigate the 
risks of biocontainment loss for an F2 (or 
F3) tornado event and provide mitigation 
for other natural disasters and intentional 
scenarios. 

6 

DHS should provide additional expertise to 
the design team to include an engineering 
organization that has extensive design 
experience in high‐wind event mitigation 
practices. This additional resource would 
assist DHS in setting the most appropriate 
design specifications and reviewing the 
developments of the NBAF design as it 
evolves. 

The current design team has done a very 
good job accommodating requirements that 
have been provided to them in a dynamic 
environment that is challenged by balancing 
mission needs, schedule issues, and 
budgetary concerns. An outside entity with 
wind engineering design expertise will 
enhance the real and perceived 
responsiveness of DHS to the tornado threat 
issue. 

The expertise and focused discussion and 
design enhancements will help satisfy the 
requirements of Recommendation 5. 
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Table ES3: Prioritized Recommendations 

No. Recommendation Rationale Impact 

7 

DHS should consider adding a requirement to 
install an on‐site underground sanitary 
sewage waste retention system. This system 
should be able to accommodate at least one 
day’s worth of liquid effluent and incorporate 
the ability to be sanitized and/or bypassed as 
needed. 

Although the SSRA indicates the risk of liquid 
waste effluent contamination is very low, the 
temporary wastewater retention capability 
adds another layer of protection to the 
facility and provides mitigation for several 
identified risks. 

An onsite sanitary sewage retention 
system will provide additional response 
options for an accidental release and will 
provide mitigation for risks associated 
with the temporary loss or denial of 
municipal discharge capacity. 

8 

DHS should develop and implement a plan for 
identifying resources with local and regional 
entities to enhance and exercise Foreign 
Animal Disease (FAD) Emergency Response 
Plans. Observations and suggestions regarding 
implementation of this recommendation are 
provided in Section 7.3.3. DHS conducted a 
meeting with regional and state officials on 
May 25, 2010, to begin this exchange. 

Albeit a very unlikely event, local and regional 
entities will be on the “front lines” of a 
response to any NBAF FAD issue. The ability 
of the initial responders to quickly and 
effectively execute response plans 
significantly reduces the potential 
consequences of an event and enhances the 
perception of response readiness—further 
reducing risks. 

The integrated response team must be 
equipped with the appropriate tools and 
have the opportunity to exercise the 
plans in order to provide response 
actions that will minimize the impact of 
any containment loss—potentially 
preventing disease outbreak. 

9 

DHS should resolve details regarding the final 
disposition of solid waste removed from the 
high‐containment areas. The current plans 
require double (series) autoclaving of solid 
waste, followed by temporary storage of 
sterilized waste in an uncontained area before 
transfer to an unidentified witnessed waste 
incineration provider in the Kansas City area. 

Even though all solid waste will be serially 
autoclaved before removal from the 
containment block, it is important to 
maintain positive control until it can be 
destroyed or permanently stored in a 
controlled‐access landfill. The motivation for 
the positive control is twofold: 1) prevent the 
release of sterilized but recognizable solid 
waste, and 2) provide a final level of 
protection in the unlikely case that the solid 
waste is not properly sterilized. 

The resolution of this issue is part of the 
overall strategy to reduce the risks 
associated with releases from 
fomites/vectors/carriers. 
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Table ES3: Prioritized Recommendations 

No. Recommendation Rationale Impact 

10 

DHS should evaluate additional solid waste 
disposal options for non‐containment waste 
located in close proximity to the NBAF. A 
dedicated site for disposition with 
controllable access and scavenger exclusion 
features would minimize this risk. It is 
recommended that DHS engage with Riley 
County officials to investigate the possibility 
of developing a local landfilling option (as a 
county function) that has limited access and 
practices/features that will minimize the 
potential of animal/insect/human contact 
with NBAF refuse. 

Riley County does not currently have an 
operational landfill. There is some small 
potential for contaminated waste to errantly 
leave NBAF through the non‐containment 
solid waste pathway. 

The resolution of this issue is also part of 
the overall strategy to reduce the risks 
associated with releases from 
fomites/vectors/carriers. 

11 

DHS should consider adding an NBAF 
requirement to identify an emergency 
supplier for potable water (mobile provider) 
or install an on‐site potable water supply 
reservoir. In either case, 1‐3 days of potable 
water should be available in case normal 
potable water supplies are temporarily 
unavailable. 

Having a source of guaranteed potable water 
would permit NBAF research to continue in a 
safe and normal mode unless the anticipated 
service interruption would cause exhaustion 
of the reserves or available supplies. A 
service interruption elevates risk levels 
because there may be fewer 
decontamination procedures, higher levels of 
animal culling (if the situation becomes 
critical) and less diluent (washdown water) 
introduced to the NBAF Effluent 
Decontamination System (EDS). 

Continued access to potable water during 
a temporary denial of service will help 
mitigate the risks associated with the 
suspension of normal operational 
procedures and hygiene practices that 
are necessary to manage multiple 
containment risks. 
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Table ES3: Prioritized Recommendations 

No. Recommendation Rationale Impact 

12 

DHS should accommodate the permanent 
addition of a laboratory mock‐up facility. A 
mock‐up facility is critical to preliminary 
equipping of the facility and DHS has included 
a temporary mock‐up as part of the NBAF 
development process. The recommendation is 
to provide an on‐site location for the mock‐up 
so that it can become a permanent non‐
operational fixture that may facilitate training 
and operational readiness exercises. 

A permanent mock‐up provides a useful 
resource to evaluate new systems or to 
determine how systems from different 
suppliers may be successfully integrated. The 
permanent facility can also be used for 
orientation training, public outreach, and 
media relations. 

The permanent mock‐up facility provides 
additional risk management 
opportunities for several of the identified 
risks, particularly during orientation, 
training, and development of procedures. 

13 

The NBAF should incorporate basic design 
features to facilitate the safe and humane 
movement of animals through the facility. 
Examples include rounded corners, adjustable 
penning, lighting considerations, and other 
features that will help maintain animal 
temperament and minimize animal agitation. 

The current schematic design and BSL‐3Ag 
and ABSL‐4 layouts have not yet identified 
the design features that should ultimately be 
incorporated into the NBAF construction 
plans. While it is anticipated that large animal 
movement considerations will be included as 
the design matures, early consideration of 
these issues may drive changes to the facility 
layout. Such considerations are important 
because there are many risks associated with 
the movement of ill‐tempered or agitated 
large animals. 

Risks to personnel and biocontainment 
are minimized when the handling of large 
animals can be performed without the 
additional hazards associated with 
uncooperative livestock. 
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Table ES3: Prioritized Recommendations 

No. Recommendation Rationale Impact 

14 

Documentation and publications that describe 
NBAF activities and pathogens should identify 
the current capabilities associated with 
research, diagnostics and training 
demonstrations. 

From some public documentation regarding 
the planned activities at NBAF, it could be 
inferred that the eight proposed research 
pathogens are the only pathogens that will 
be stored and manipulated at the facility. 
DHS’ proactive inclusion of the pathogens 
associated with diagnostics and training, 
when referencing the research pathogen list, 
will prevent miscommunication and facilitate 
mitigation and response planning. 

All persons and entities involved in 
design, operations, and response 
planning should be informed of the full 
potential suite of pathogens that will be 
used at the facility. Transparency and 
proactive communications are key to 
mitigating many identified risks. 

15 

The NBAF should develop a proactive 
maintenance program that includes 
preventative and predictive maintenance 
procedures. 

Preventative and predictive maintenance 
programs not only extend the functional 
lifespan of the facility, but also decrease the 
overall operational costs and risks. 

The assumptions used to develop the risk 
rankings are predicated on having a 
sound maintenance program. If a 
proactive maintenance program is not 
used, the risk ranking would need to be 
adjusted to reflect the higher 
probabilities of failures associated with 
engineered systems. 

16 

DHS should consider developing site‐specific 
natural disaster and enhanced disease 
surveillance and response plans for inclusion 
in NBAF’s operating procedures. Disease 
surveillance plans for local and regional 
facilities should also be developed in 
conjunction with public and private sectors. 

In conjunction with other federal, state, and 
local agencies, several potentially‐disruptive 
natural phenomena could be anticipated 
(blizzard, heavy snow, hail, high‐wind, 
tornado, flooding, lightning, and potentially 
seismic events) and operational procedures 
may be temporarily adjusted or limited to 
minimize risks to staff, animals, and the 
public. 

Information from natural disaster and 
disease surveillance are critical to facility 
response protocols and will minimize 
risks associated with these events. 
Local/regional disease surveillance is an 
important part of the risk reduction 
strategy because the spread of disease 
may be curtailed when disease is 
identified early in susceptible species 
outside of containment. 
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Table ES3: Prioritized Recommendations 

No. Recommendation Rationale Impact 

17 

DHS should implement all personnel 
screening requirements from the Employee 
Access program as well as security 
requirements currently in use at the PIADC, 
and consider adding personnel security 
requirements recommended by the Working 
Group on “Strengthening Laboratory 
Biosecurity in the United States” established 
by Executive Order 13386 on 9 January 2009, 
and the report “Responsible Research with 
Biological Select Agents and Toxins” prepared 
by the Committee on Laboratory Security and 
Personnel Reliability Assurance Systems for 
Laboratories Conducting Research on 
Biological Select Agents and Toxins of the 
National Research Council. 

The findings of the SSRA indicate that a 
culture of personal responsibility and 
technical vigilance are important components 
of NBAF biosecurity and biosafety strategies. 
Personnel screening programs and security 
requirements provide significant risk 
mitigation for several of the identified risks 
and provide the foundation needed to 
cultivate a laboratory culture that is based on 
professionalism and mutual trust. Scientific 
peers at NBAF will have the flexibility to share 
data and laboratory observations with the 
assurance that all personnel and visitors are 
vetted, responsible, and trusted with 
information, findings, and materials that are 
critical to the NBAF mission. 

Highly‐selective personnel screening and 
security requirements for employees and 
authorized laboratory visitors may 
complicate the processes associated with 
hiring and vetting NBAF researchers and 
staff. However, the investment in this risk 
mitigation technique will help minimize 
the potential for a loss (intentional or 
unintentional) of biocontainment and the 
resulting economic and/or public health 
consequences. Long‐term support of the 
NBAF’s mission depends on avoiding 
incidents that have a negative impact on 
the economy, food security, and US 
public health. The complexities 
associated with stringent personnel 
security are considered to be minimal in 
comparison to the potential 
consequences. 
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