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NBAF Mission 
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The NBAF, a new, state-of-the-art biosafety level (BSL) 3 & 4 facility, 
located in Manhattan, KS, will enable the U.S. to conduct 
comprehensive research, develop vaccines and anti-virals, and 
provide enhanced diagnostic capabilities to protect our country from 
numerous foreign animal, emerging and zoonotic diseases to assist 
in protecting our food supply and the nation’s agriculture economy 
and public health. 



NBAF Site Plan 

• Main lab building 
provides 574,000 sq.ft. 
of integrated laboratory 
space, support areas, 
and required safety 
systems. 

• The Kansas State 
University Biosecurity 
Research Institute 
(BRI) will be 
leveraged for training, 
complementary 
research, and 
administration. 

• Other structures total 
135,000 sq.ft. 

The Biotechnology Development Module (BDM), plus the nearby presence of commercial animal 
pharmaceutical and biopharmaceutical firms, will increase the speed with which new diagnostic 
tests, vaccines, and medicines are developed, tested, and put into use. 
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B 

• Completed NBAF site 
will encompass over 
700,000 sq.ft. 



NBAF Laboratory Facility Plan 
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▀ BSL-4:  High consequence zoonotic diseases  

▀ BSL-3E + BSL-3Ag: Research and 
Development (R&D), diagnostics, and parallel 
vaccine trials for Foot and Mouth Disease 
(FAD) and zoonotic pathogens 

▀ BSL-2: Assay, characterization, optimized 
throughput and multi-agency use 

▀ BDM: Vaccine development 



Establish Containment and Structural Integrity Areas 
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Structural and Containment Diagram 

Containment 
boundary (sealed) 

Structural integrity 
boundary (permeable) 



Calculate Pressures at Each Boundary Condition 
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Pressure Diagram 
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Translation Speed Affects Pressure Differential 

Fast Storm (NRC) Slow Storm Medium Storm 

1 inch water gauge = 5.2 pounds-force/square foot (psf) 

-25 -14 -7 
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Automatic tornado storm dampers 
Automatic bioseals 
Pressure-rated HEPA filter housing 
Pressure-rated penetrations 
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Air-tight door 
Double glass curtain wall w/ protective screen 
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CONTAINMENT INTEGRITY 
ENVELOPE 

STRUCTURAL INTEGRITY 
ENVELOPE 

Design Approaches for Protection in High Wind Events 
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CONTAINMENT INTEGRITY ENVELOPE 

STRUCTURAL INTEGRITY ENVELOPE 
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7 Pressure relief openings 

VOL 1 Ductwork 

VOL 2 Combined Penthouse, Interstitial, & Basement 

VOL 3 Research Floor 

Internal Pressure Volume Differentials 
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Internal Pressure Time Differentials 
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Mock-ups 
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Test platform “clean 
room” enclosure intent 
with limitations 

Structural steel platform to 
support simulated low 
shrink concrete interstitial 
slab for tested embeds 



Embed Test Types 
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Varied embed type and size and 
amount of water stop material 



Testing Procedures and Conditions 
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• Secure test chamber to underside of each embed location. 
• Pressurize the test chamber to a minimum of 33 inches water column. 
• Once initial pressure equalizes, record pressure and temperature inside of chamber at one 

minute intervals for a minimum of 30 minutes. 
• If pressure decay (loss) occurs over 30 minute interval, perform particle challenge of embed 

by introducing 0.3 micron spheres through the test chamber at a pressure near 33 inches of 
water column to attempt to identify leak locations at top of embed platform around perimeter 
edge of tested embed by particle counts. 
 

Notes: 
• Test 1 occurred after 90 days of curing time for the low shrink concrete. 
• Test 2 occurred after 180 days of curing time.  A temperature probe was added to the chamber 

for recording temperatures along with the exterior temperatures to account for the small 
pressure changes experienced during Test 1.  A 0.3 degree F change in temperature equals 
a 0.2 change in inH20. 

• Test 3 occurred after the high performance coating was applied to the underside of the 
elevated slab to simulate the final finish at the embed locations. 
 



Testing Apparatus 
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Recording 
laptop 
computer 

Pressure testing 
chamber  

Differential 
pressure 
manometer 

HEPA filtered 
air supply 

Temperature 
thermocouple 
for chamber 



Testing Apparatus 
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Particle count 
scanning equipment 

Shop vac with mixing 
canister for the 
particulate challenge 



Test Report Sample 
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Pressure loss 
correction due to 
temperature and 
atmospheric 
changes 



Test 3 Results 
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Embed Pressure Decay Comparison 
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Embed % Volume Loss per Hour 

19 

Class III microbiological safety cabinets range 
from .03 to .10 % volume loss per hour 
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Summary of test results 
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•The additional water stop material did not affect the 
results 

•The percent of volume loss or gain per hour for the 
embeds is similar to a Class III microbiological safety 
cabinets and very high containment isolators 

•Chamber pressure changes (+/-) are directly affected 
by temperature and atmospheric pressure changes 

•The environment of the field mock-up contributed to 
the variation of the results 
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