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As Summer gives way to Autumn, threats to national security seem greater at home 
than in recent memory. National, state, and local response to an ongoing pandemic 
continues to play out while those who defend the nation from everyday threats, such as 
potential biological or chemical attack, and real-world illicit activities to and from our 
borders, continue keeping the country safe.

The Fall 2020 issue of Security & Border and CST/CBRNE examines myriad ways DoD 
continues to respond to challenges related to COVID-19 and its effect on American defense 
and security missions at home and internationally. Setting an example for the nation’s 
pandemic defense response at the state level, units of the Georgia National Guard are 
deploying Infection Control Teams (ICTs) in coordination with neighboring state agencies 
to help mitigate the spread. From Georgia to the border, Gaetano Cordone, Deputy Executive 
Director, Sea, Mobility, and Biometrics, U.S. Customs and Border Protection (CBP), spoke 
with Security & Border on advances CBP has made in maintaining precise identification 
control over travelers entering and leaving American soil. Mr. Cordone makes note of the 
added measures the agency has taken to keep personnel and those they come into contact 
with safe during the recent months since the pandemic began. From the border to efforts 
by the U.S. Department of Homeland Security (DHS) to adopt early, enhanced biological 
threat recognition, we hear from Dr. Lloyd Hough, Tech Lead, Bio Threat Characterization, 
Hazard Awareness & Characterization Technology Center (HAC-TC), DHS, who speaks 
to efforts by the National Biodefense Analysis and Countermeasures Center (NBACC) to 
provide the U.S. with better forensic investigatory and defensive research capabilities to 
help thwart potential mass biological attacks. 

The rapid evolution of chemical-based threats to national security have led the U.S. 
Defense Threat Reduction Agency (DTRA) to develop methodology for Detecting Indicators of 
Chemical Exposure (DICE) as a way of minimizing impact to those may have come in contact 
with potentially-toxic chemical agents. The reduction and eventual elimination of much 
of what to this day remains present in America’s stockpile of decommissioned chemical 
weapons is the mission of the Chemical Materials Activity (CMA) Recovered Chemical 
Materiel Directorate (RCMD). RCMD Director Donald Benton spoke with CST/CBRNE about his 
organization’s efforts to not only assess and neutralize recovered weapons, but to do so in an 
environmentally-responsible manner. 

Back in the COVID fight, the U.S. Army’s Combat Capabilities Development Center, 
Aberdeen Proving Ground, MD, is leading Army efforts to bring the latest in mobile viral 
testing labs, field decontamination, and canine-based detection to Soldiers and support 
personnel on the front lines. Rounding off the issue, two perspectives from industry offer 
insight into the latest in skin and wearable viral protection so that those who protect us 
are themselves protected.

As always, your comments are welcome. Thanks for the readership and stay safe!
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PROJECTING CRISIS-LEVEL, STATE-WIDE RESPONSE
The Georgia National Guard became the first National Guard unit to deploy Infection Control 
Teams (ICTs) in response to the spread of COVID-19. 
By MSG Steve Phoenix, GA National Guard

Georgia Army National Guardsmen with the Decatur-based 170th Military Police Company disinfect the Kings Bridge Retirement Community Home Thursday, April 2nd in Decatur, Georgia. These 
soldiers make up just one of several Infection Control Teams across the state that are working to help decontaminate residential facilities in the combat against the spread of COVID-19. (GA Nat. Guard)

During the 2020 COVID-19 pandemic, Soldiers and Airmen of 
the Georgia National Guard were mobilized to State Active Duty and 
put to the test of Defense Support to Civilian Authorities (DSCA). 
The State of Georgia has over 600 Soldiers and Airmen involved 
with the National Guard Bureau’s (NGB) Chemical-Biological-
Radiological-Nuclear (CBRN) Response Enterprise (CRE) program. 
These Guardsmen include those of the 4th Civil Support Team (CST), 
the State’s CBRNE Enhanced Response Force Packages (CERFP), and 
the Homeland Response Force (HRF). This group of Guardsmen are 
all part of the 201st Regional Support Group (RSG), which comprise 
the Federal Emergency Management Agency (FEMA) Region IV HRF. 
Georgia’s 48th Infantry Brigade Combat Team provided an additional 
1200 Soldiers to the fight to support the humanitarian missions to 
alleviate suffering of the citizens of Georgia. 

RESPONDING TO THE GOVERNOR’S CALL

Early on, as COVID-19 was spreading and there was limited 
experience or information about the virus, Georgia’s Leaders 
understood that flattening the curve of the virus spreading was a 

planning factor to keep the hospitals and medical community from 
becoming overwhelmed. The Governor’s Task Force on COVID19 
determined Georgia had a limited number of Intensive Care Unit/
Critical Care (ICU/CC) beds and a limited number of ventilators. 
The Governor’s Task Force also understood that when it comes to 
residents of a Long Term Care Facility (LTCF), or nursing home, there 
is a very high likelihood that they would need one of those CC beds 
and require a ventilator should they become infected. To maximize 
bed availability and keep those beds available for others that would 
need it, the Governor’s Task Force came up with a plan to keep one 
of our most vulnerable demographics out of the hospitals. This led to 
the creation of the Infection Control Team (ICT) concept. 

Late in the afternoon of 31 March 2020, an LTCF in South Georgia 
called the Georgia Department of Public Health (DPH) and requested 
assistance for the more than two dozen cases of COVID-19 they 
were experiencing. The Soldiers from the State Safety office had 
the experience necessary. For two weeks they had been cleaning 
barracks on Dobbins Air Reserve Base and Clay National Guard 
Center that were used for approximately 200 quarantined U.S. 
citizens from a Pacific Ocean, South East Asia cruise liner. Earlier 
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in the year, the Soldiers of the State Safety Office were tasked to 
clean barracks that had become overwhelmed with mold. The team 
determined that if they could fog and wipe down the barracks to kill 
the mold, they could do the same for the virus, which is much easier 
to kill than mold.

During the process of disinfecting the empty barracks space 
that was used to house the cruise ship guests, the call came to 
assist the South Georgia LTCF. Soldiers of the 201st RSG and the 
State Safety office quickly developed a protocol to fog and clean the 
facility to stop or slow the spread of the virus in the LTCF. The 201st 
RSG Soldiers drove five hours to the LTCF and began disinfecting 
the facility. They then focused on teaching the staff of the nursing 
home how to properly don, doff, dispose of their personal protective 
equipment (PPE), and maintain a “hot,” “warm,” and “cold” zone to 
limit the cross-contamination of the virus. The two-day process of 
cleaning and disinfecting the 100-bed plus facility was welcomed 
by the staff and management and seen as a success by the Georgia 
Guard leadership and the Governor’s office. The Governor and 
Adjutant General gave the order to ramp up the training of teams and 
get them to work across the state in other LTCFs. Training for Georgia 
Guardsman began in earnest to man a total of over 75, 14-person 
ICTs at the pinnacle.

DESIGNATING STANDARDS FOR  
DISINFECTION AND PROTECTION

The Department of Public Health, in conjunction with the 
Governor’s Task Force on COVID-19, supplied the National Guard with 
the name and number of every LTCF in Georgia. Soldiers and Airmen 
went to work with military precision and quickly divided the state 
up into Areas of Operations (AO), giving specific units responsibility 
to contact, schedule, and clean the LTCFs in its AO. During the 31 
days of April, more than 1000 Citizen Soldiers and Airmen of the 
Georgia National Guard disinfected and cleaned over 634 LTCFs to 
help protect the citizens of Georgia. The ICTs also cleaned several 
Sheriff’s Offices, City Halls, Police Departments, and Court Houses to 
ensure government services were not interrupted.

The protocol for disinfecting and cleaning included fogging, 
wiping down commonly touched surfaces, and teaching the staff 
how to properly wear, take off, and dispose of their PPE. The Teams 
would often leave additional PPE behind to ensure the staff had 
adequate protection while working. One disinfectant used was a 
variant of hypo-chlorous acid (HCl), and a second solution was a 
variant of hydrogen peroxide mixed with a surfactant. Both were 
initially designed to mitigate mold in living quarters, so it made 
sense that they were strong enough to kill the virus, yet mild enough 
to use in LTCFs. Per Center for Disease Control (CDC) guidance, any 
Environmental Protection Agency (EPA) N-listed disinfectant would 
be suitable for the job. The Guard chose those two solutions as they 
had experience using them in the past, and the Georgia Building 
Authority had already approved them for use in living quarters. A 
supply chain was quickly developed, and a logistics hub established 
by the 201st Regional Support Group (RSG) at Dobbins Air Reserve 
Base, just outside Atlanta, for getting the solutions and supplies to 
the ICT Soldiers throughout the state.

The logistics hub also provided the PPE the ICTs needed to 
protect themselves while disinfecting and cleaning the LTCFs. The 
PPE selected started with standard N95 masks, face shields, and 
medical splash protection coveralls. A decision was made to move 

away from the medical coveralls that the public was used to seeing 
and go to the HAZMAT Tyvek, Level B, splash protection overall, and 
military M50 mask variants. The decision to make that switch was 
predicated on the use rates of the medical coveralls and N95 masks. 
The paper-weight coveralls and N95 masks were suitable for only 
one use and could not be disinfected quickly. The military hazardous 
material (HAZMAT) Tyvek and N95 masks are products the Soldiers 
were already trained to use, easy to disinfect, and supplies medical 
aid workers needed were never depleted in the care of citizens. The 
National Guard Bureau CBRN Response Enterprise (NGB CRE) had 
thousands of the heavier Kappler Tyvek suits on hand to use in the 
event of a large scale CBRN event or attack. The decision was made 
to use the military suits, and NGB provided its guidance on reporting. 
The COVID-19 pandemic was indeed a large-scale biological event 
and warranted the use of equipment stockpiles. 

One of the most significant risks the ICTs faced was becoming 
the vector of the virus by taking it from one LTCF to another while 
cleaning. Strict protocols were put in place to disinfect all the 
equipment and PPE on-site, in the parking lots of the LTCF, and 
then once more when they returned to their respective armories. 
The entire HAZMAT suit was dunked in a tank of disinfectant and 
then rinsed out and hang dried to be used the next day. The same 
procedure was followed when disinfecting the military masks. The 
N95 mask is called such because it can filter 95 percent of particles 
down to a .03-micron level. To compare, using a cloth covering or 
a surgical mask will only stop, not filter 40 percent of the same 
particles. The military mask will filter 99.5 percent of the particles 
down to .03-micron level. This practice ensured Guardsmen did not 
carry the virus to the next LTCF. There were initial concerns about 
the optics of uniformed Guardsmen going into the LTCF with their 
military masks and suits. However, once the nursing home staff 
and residents understood why they were there, they welcomed the 
Servicemembers with smiles.

PARTNERING ACROSS STATE LINES

Adjoining states and National Guard Bureau, in Washington, DC, 
quickly heard of this protocol the Georgia National Guard was using 
and requested training and guidance for their Guardsman. Through a 
written product and accompanying video, the Georgia National Guard 
gladly shared their knowledge and experience with all who asked.

As a result of the collective initiative of Georgia’s leadership 
and the creativity of its Guardsmen, the state rapidly “flattened the 
curve” and its healthcare resources stayed well below capacity. Over 
31 days of disinfecting and training LTCFs ensured that Georgia 
never used more than 78 percent of their ICU/CC beds and even 
fewer ventilators. The Georgia Adjutant General (TAG), MG Thomas 
M. Carden, continually states, “The Georgia Guard will not be late to 
need and will alleviate suffering for the citizens of Georgia.” It is a 
testament to the foresight, resolve, and willingness to work in the 
service of others that the Georgia Guard’s men and women who made 
up the Infection Control Teams were so successful. 
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LOADING THE DICE
The U.S. Defense Threat Reduction Agency (DTRA) is working to deliver early integrated warnings 
for chemical exposure on the battlefield.
By Stephanie Calderwood, S&T Manager, Carl Brown, PM, Strategic Comm & Outreach, and Vipra Ghimire, Print Editor, DTRA

A new chemical sensor, will evaluate changes in the bodies analytes, such as oxygen and lactate, to detect a warfighter’s exposure to a chemical agent. (DTRA)

A wise person once wrote that necessity is the mother of 
invention, and stories of inventions teach us that the process of 
developing a prototype relies, in part or entirely, on collaboration. In 
keeping with this tradition, the Defense Threat Reduction Agency’s 
Chemical and Biological Technologies Department (DTRA CB), in its 
role as the Joint Science and Technology Office (JSTO) for Chemical 
and Biological Defense, collaborated with the California-based 
company PercuSense to develop a tool that proactively monitors 
a warfighter’s health for exposure to chemical warfare agents. 
The collaboration launched the Detecting Indicators of Chemical 
Exposure (DICE) project in February 2020. 

U.S. warfighters are often deployed to locations where potential 
exposure to chemical warfare agents is possible. Moreover, the use 
of toxic industrial chemicals as terror or warfare agents is also a 
concern. In 1994, The U.S. Congress established the Chemical and 
Biological Defense Program (CBDP) to consolidate the development 
and delivery of capabilities that mitigate the effects of chemical 
and biological hazards to the warfighter. CBDP is responsible for 

conducting research and development efforts to deliver capabilities 
and products that allow the warfighter to maintain combat readiness 
in a chemical- and biological-contested environment. DTRA is an 
integral part of the CBDP and was established in 1998 as a result 
of the Defense Reform Initiative. DTRA has a unique role in the 
Department of Defense’s efforts regarding countering weapons of 
mass destruction (CWMD) and supports a broad range of activities 
across the CWMD mission, one of which is managing and integrating 
science and technology programs in chemical and biological defense, 
under the oversight of the Assistant Secretary of Defense for Nuclear, 
Chemical, and Biological Defense Programs (ASD-NCB). 

RECOGNIZE EXPOSURE, MINIMIZE IMPACT

The CBDP and DTRA missions are more than simply 
complementary — they are intertwined. The DTRA mission to 
counter and deter weapons of mass destruction and improvised 
threat networks, and the CBDP responsibility to develop and acquire 
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a family of integrated and interoperable chemical, 
biological, radiological defense capabilities that enable 
CWMD missions and enable military forces to operate 
successfully in chemical, biological, radiological, and 
nuclear environments require the close and integrated 
relationship that currently exists. To this end, DTRA 
manages the Joint Science and Technology Office for 
Chemical and Biological Defense, which executes the 
CBDP’s science and technology activities.

Through the DICE project, DTRA-JSTO is leading 
development of a health-monitoring capability that 
rapidly recognizes exposure to a chemical warfare agent in order 
to improve short-term risk management and reduce long-term 
physiological impact. Chemical agents can be in a liquid, vapor, or 
solid state and may include compounds that are manufactured in 
a laboratory (for example, some pesticides) or that occur naturally 
in the environment (for example, arsenic). The effects of exposure 
to a chemical agent can manifest either immediately or over time, 
depending on the chemical, its quantity, and the route of exposure 
(skin contact, inhalation). Physiological effects include symptoms 
that range from eye or nasal irritation to difficulty breathing and 
altered mental state. For example, chemical nerve agents, such as 
sarin and VX, may act rapidly upon exposure and cause symptoms 
ranging from headaches and runny noses to seizures and respiratory 
distress. However, symptoms of mustard gas may appear 2–24 hours 
after exposure with blisters, sore throat, dry cough, or diarrhea. To 
better assure the health of warfighters on the battlefield, it is critical 
to proactively monitor their vital signs and relevant biomarkers to 
quickly care for individuals exposed to chemical agents. 

The DICE project will produce a capability that supports 
the implementation of an integrated, early warning system by 
bringing together currently disconnected and disparate battlefield 
components: monitoring a warfighter’s health and the chemical 
toxicity of a battlefield’s environment. The new capability will monitor 
electrochemical and physiological markers indicating exposure to a 
chemical agent and provide real-time feedback to users on chemical 
changes occurring in their bodies — and alert them of impending 
danger. “Developing this chemical sensor is an example of the work 
DTRA and the Chemical and Biological Defense Program routinely 
engages in to better protect warfighters,” says Dr. Richard Schoske, 
Chief of the Detection and Diagnostics Division within DTRA-JSTO. 
“DICE project is also an example of a government-industry initiative 
that enables swift innovation and propels the Department of Defense 
forward in its effort to reform its business practices for greater 
performance and affordability.” 

DIGITAL SENSORY ENABLED

The new sensor and its instrumentation will also be compliant 
with a digital, geospatial mapping application that warfighters 
can access: the Android Team Awareness Kit (ATAK). ATAK helps 
warfighters self-identify where they are on the ground so that they 
can communicate their movements to each other. For example, the 
software successfully helped coordinate the relief efforts following 
Hurricane Florence in 2018. ATAK can guide warfighters to safety 
from a release of chemical and biological agents and radiological 
and nuclear threats. The chemical sensor’s compliance with ATAK 
will also enable the communication of a warfighter in physiological 
distress.

The chemical sensor will adapt features of its 
commercial, off-the-shelf device to create a new, relevant 
tool that operates across the spectrum of potential use 
cases. The chemical sensor will be minimally invasive and 
attach to the wearer's skin, likely on the upper arm. The 
sensor will monitor and measure the levels of multiple 
chemical components, or analytes, in the warfighter’s 
body. Multiple electrodes in the sensor will detect the 
analytes for exposure to one of these agents: opioid, 
organophosphate, and mustard. The sensor is akin to a 
check-engine light in a car, alerting the warfighter of an 

exposure to a chemical agent and the need for medical evaluation 
and care. An off-the-shelf vital-sign monitor will be paired with the 
chemical sensor, and a custom application and algorithm will calculate 
electrochemical and vital sign data into a risk score that will be 
displayed through an application on a smartwatch. The higher the risk 
score, the greater the likelihood that the warfighter was exposed to a 
toxic chemical. 

In short order, the DICE project will have produced and evaluated 
the feasibility of the new chemical sensor and gathered preliminary 
data on the sensor’s performance to continuously monitor exposure 
to chemical warfare agents of interest, and the prototype of the new 
sensor will be compliant with established specifications. The new, 
wearable technology that also works with ATAK promises to provide a 
capability with the necessary decision-support data to keep users safe, 
healthy, and better able to complete their mission. 

BaySpec, Inc.  |  1101 McKay Drive  |  San Jose, CA 95131
(408) 512-5928  |  www.bayspec.com  |  Made in USA

© 2020 BaySpec, Inc. All rights reserved. All BaySpec products are made in the USA

Portable Mass Spectrometers  
for Defense Threat Reduction

BaySpec’s Field Mass Spectrometers  
Don’t Wait for Answers

n     Real-time Results
n     Chemical & Biological Agents
n     Infectious Diseases
n     Biological Toxins
n     Decontamination
n     Atmospheric Monitoring 

Dr. Richard Schoske

CHEMICAL WARFARE DEFENSE EXPOSURE EARLY DETECTION

www.tacticaldefensemedia.com Fall 2020  |  S&B and CST/CBRNE  |  7   



UNBREAKABLE
A leading supplier of military-grade personal-use skin sanitizers, insect repellents, and topical pain 
relievers is helping to mitigate the spread of Coronavirus among our Servicemembers.
By JJ Agudelo PhD, CEO & Co-Founder, United Spirit of America

For the past two decades, United Spirit 
of America, Inc. has developed essential 
preventive medicine products for the U.S. 
military. Amidst the current COVID-19 
crisis, our products are at the forefront 
of the pandemic fight. The importance 
of illness prevention is a critical factor in 
military health and, as such, United Spirit 
of America’s line of Hand Sanitizers in 3,8 
and 128 oz. our antifungal foot powder, our 
award winning sunscreens, our very effective 
insect repellents and pain relief roll-ons have 
become part of the daily process of keeping 
our soldiers in optimal readiness condition. 

Let me ask you, what would it feel 
like if you knew that you and your team 
were “unbreakable” and you carry that in 
your mind, your heart, and in the deepest 
part of your soul? What if you know with 
absolute certainty, that you will always be 
healthy, strong, and unbeatable? We all 
dream of achieving that feeling of total 
control, freedom, and peace of mind. To be 
the best that we can really be, no matter 
the circumstances or the conditions that 
surround us.

But what does it really mean to be 
unbreakable?

The key to becoming unbreakable is 
rather simple, “control what you can control”, 
that is the trick to every challenge, every 
hurdle, and every problem. If you commit 
to keep yourself and your team healthy by 
preventing the arrival of illnesses, most of 
your battles would be just an execution of 
orders. Knowledge of what to do and what to 
use to keep your body strong, becomes the 
edge, the difference that keeps you ahead. 
The daily decisions that you take regarding 
your hygiene and your physical and mental 
fitness, are the small but significant steps 
to prevent pathogens and/or exposure to 
potentially harmful conditions. These 
decisions can be the difference between 
winning or losing. 

HEALTH AS YOUR  
GREATEST WEAPON

It is not only about training, weapons, 
tactics, or intelligence…it is not even about 
physical fitness. Health is the starting 
point to become unbreakable, to be able to 
win every battle. Without health, nothing 
matters, nothing works. All training, state of 
the art weapons, the up to date intelligence, 

and learned tactics, are mostly useless when 
we are down, even by miniscule virus. How 
can we be so powerful and mighty, and at 
the same time, so vulnerable and weak? 
How can we be so prepared to take down 
an enemy force in the midst of battle, but 
be defeated by a tiny enemy we cannot see? 
Since only a “healthy soldier is a fighting 
soldier”, identifying what you need to avoid 
becoming ill due to sunburn, an insect bites, 
foot fungus, or even worse, a deadly virus, 
is where preventive medicine becomes key. 
In the case of a debilitating sunburn, what 
sunscreen should you use? If a mosquito bite 
can bring you serious, possibly lethal, illness, 
what insect repellent should you apply? If a 
fungus can eat the skin between your toes 
in a matter of days, what antifungal powder 
should you have at the ready? If touching 
bacteria infested and filthy surfaces can set 
you back, what hand sanitizer should you 
have to clean your hands?

To address these needs, United Spirit of 
America offers award winning sunscreens 
to prevent sunburn and skin cancer which 
are some of the most common preventable 
illnesses. Highly effective insect repellents 
based on IR3535. Antifungal foot powder to 
prevent and cure athletes’ foot and jock itch, 
two of the most common and insufferable 
illness that can take a strong healthy soldier 
and render him/her unable to perform. Hand 
Sanitizer with the optimum 70% alcohol level 
that kills viruses and germs without breaking 
your skin, and more. 

MAINTAINING FOCUS

It is in the little things that you can 
control that make you unbreakable, the small, 
healthy steps you can take, and choosing of 
specialized, quality products such as ours 
that will keep you ready for anything.

United Spirit of America is a direct 
USA manufacturer of preventive Medicine 
products. We hold a DLA DAPA contract 
SP0200-11-H-0034 where any military 
branch, agency or hospital can order through 
Owens & Minor (vendor 6516) or Cardinal 
Health (Supplier 117301) or by contacting us 
to govsales@usa-spirit.com.

A tube of United Spirit of America Hand Sanitizer Part No. BAS_ABG, Anti-Bacterial Gel 3.0 ounces, NSN 6508-01-668-1399, 
made to protect our protectors. (USA)

INDUSTRY PERSPECTIVE
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Security & Border had the privilege of speaking with Gaetano Cordone, 
U.S. Customs and Border Protection (CBP), regarding CBP’s efforts to 
further secure and facilitate travel at the air, land, and sea borders by 
implementing facial biometrics through public-private partnerships, while 
protecting the privacy of all travelers.

S&B: What are some of the primary mission elements you have currently 
in your sector of CBP, and how they are evolving?

Cordone: As the guardian of our nation’s borders, CBP’s has a complex, 
multi-layered mission under the Department of Homeland Security (DHS). 
With more than 60,000 employees, CBP is one of the largest federal law 
enforcement organizations in the world that adapts to counter new 
threats, protects the nation’s economic vitality, and manages increasing 
volumes of travel and trade to the United States.

For years, DHS has had a Congressional mandate to biometrically 
record all foreign nationals who enter and exit the United States. While 
biometric entry was completed in 2004, biometric exit has been a much 
greater challenge given airports were never envisioned to have departure 
processing, and domestic and international passengers are co-mingled 
in the airports. Years of testing have demonstrated that biometric facial 
comparison technology is the most secure, efficient and cost-effective 
way to fulfill the Congressional mandate while protecting the privacy of 
all travelers. 

CBP is expanding public-private partnerships with airlines, airports, 
and the Transportation Security Administration (TSA), to implement a 
facial biometric process that can be used wherever an identity check 
is required in air travel. The use of facial biometrics provides travelers 
with a hygienic, touchless process that is even more critical given the 
devastating impacts of COVID-19 on all modes of travel. 

S&B: From a maritime perspective, what are some present challenges you 
find pressing in maintaining border security?

Cordone: To innovate passenger operations, CBP has deployed facial 
comparison technology at seven locations for closed-loop cruises 
to further secure and streamline the arrival process back into the 
United States at the end of a cruise. Since this enhanced process was 
implemented, the cruise lines have noticed a significant increase in 
traveler satisfaction based upon the passenger surveys, with many 
travelers highlighting the ease of the facial biometric process and time 
savings to depart the cruise ship. 

In addition, CBP is working closely with its cruise line partners to 
implement enhanced data sharing agreements, in which cruise line part-
ners will send passenger and crew member information directly to CBP 
in advance of a vessel sailing, thereby enhancing CBP’s ability to conduct 
enforcement operations. With the expansion of facial biometric technol-
ogy and data sharing agreements, CBP will innovate the cruise inspection 
process and enhance the customer experience. 

S&B: Where else do you currently have biometric operations that support 
field operations?

Cordone: Currently, CBP has introduced biometric facial comparison 
technology for entry into the United States in a total of 20 terminals at 

EXPANDING BIOMETRICS
FOR ENHANCED  

BORDER SECURITY

Gaetano Cordone
Deputy Executive Director

Planning, Program Analysis and Evaluation
Office of Field Operations

U.S. Customs and Border Protection

Gaetano Cordone is the Deputy Executive Director for Planning, 
Program Analysis, and Evaluation. Prior to his selection, he served 
as the Area Port Director (PD) for the Area Port of Orlando, Florida 
within the Office of Field Operations (OFO). 

As the Area Port Director, he led operations for the Orlando 
International Airport, the Sanford International Airport, the Port 
Canaveral seaport, and four user fee airports in Daytona, Leesburg, 
Melbourne, and Orlando, Florida. These POEs are responsible for 
all passenger, tactical, and trade operations, which consists of over 
five million passengers, and over three billion dollars in imported 
goods annually. One of Mr. Cordone’s many accomplishments 
included the implementation of new technology, which led to 
MCO becoming the first U.S. airport to implement 100% facial 
recognition for all inbound international travelers. 

BORDER CORNER

www.tacticaldefensemedia.com10  |  S&B and CST/CBRNE  |  Fall 2020



18 airports, including four Preclearance locations.   CBP has introduced 
biometric exit in a total of 21 terminals at 20 airports. At the land borders, 
CBP has also deployed facial comparison technology for pedestrian entry 
crossings at a total of 15 locations, including seven ports of entry on the 
Southwest Border and one port of entry on the Northern Border. Overall, 
CBP has processed more than 52 million travelers through the use of facial 
biometrics.

S&B: As capabilities in biometrics continue to advance, what trends do 
you see as most pressing in addressing threat trends?

Cordone: CBP has always had to counter the threat of document fraud 
by those who may have criminal and terrorist intentions. The use of 
facial biometrics protects the identity of travelers and adds another 
layer of security. Since September 2018, CBP has used biometric facial 
comparison technology to identify almost 300 imposters, those individuals 
who attempt to enter the United States using a genuine travel document 
that belongs to another person. Given this enormous mission to protect 
our land, air, and sea borders, CBP continually looks for ways to stay one 
step ahead of those who wish to do us harm. 

S&B: How accurate is the biometric matching process?

Cordone: CBP uses high-quality facial comparison algorithm, NEC-3, 
with match rates above 97 percent and as high as 99 percent. In addition, 
it shows virtually no measurable differential performance in results based 
on demographic factors, according to the National Institute of Standards 
and Technology (NIST). To ensure higher accuracy rates, as well as effi-
cient traveler processing, CBP compares traveler photos to a very small 
gallery of high-quality images that those travelers already provided to the 
U.S. Government to obtain their passport or visa. 

CBP combines the use of the NEC-3 algorithm with highly trained CBP 
officers who are skilled at verifying the authenticity of travel documents 
to ensure the highest possible accuracy. CBP continually evaluates the 
performance of the NEC algorithm and is partnering with NIST to further 
enhance the facial comparison process.

S&B: Is every traveler required to take a photo as part of the facial 
comparison process, or can a traveler opt out?

Cordone: If a traveler opts out of the biometric facial comparison process 
or cannot be matched by the Traveler Verification Service, then a CBP 
officer or airline representative will manually inspect the traveler’s 
passport or identity document, consistent with longstanding procedures. 
CBP is committed to ensuring that all travelers are processed securely, 
efficiently, and consistent with constitutional and statutory requirements. 

CBP does not currently have any plans to require U.S. citizens to be 
photographed when entering and exiting the country; U.S. citizens can 
voluntarily participate in the biometric facial comparison process. CBP 
discards U.S. Citizen photos within 12 hours of the identity verification 
process, and foreign traveler photos are stored in the DHS Biometric 
Identity Management System (IDENT), consistent with the Border Cross-
ing Information (BCI) System of Records Notice (SORN).

S&B: What other challenges and opportunities do you anticipate in the 
future?

Cordone: The COVID-19 pandemic has caused devastating impacts to the 
travel industry and has created funding challenges for the government 

and its stakeholder partners. Despite this unexpected situation, CBP 
and its stakeholder partners have a real opportunity to reimagine 
travel and implement touchless travel of the future. CBP wants to be 
part of the solution and will continue to support the travel recovery 
efforts, especially through public-private partnerships to expand facial 
biometrics in travel.

When introducing a new technology to the public, communication 
and transparency are key success factors and essential to gain the pub-
lic’s trust and confidence that their data will be protected and secured 
from misuse. Privacy is a core requirement that must be built into the 
planning of a facial biometric program from the beginning and continu-
ally assessed each step of the way. 

It is also important to distinguish between different use cases of 
the technology. Unlike some other law enforcement agencies, CBP uses 
biometric facial comparison technology only at specific times and loca-
tions where travelers are already required to present proof of identity. 
Longstanding laws and regulations require travelers to establish their 
identity when entering or departing the United States, or at other places 
when planning to fly such as the security checkpoint. CBP uses facial 
comparison technology simply to automate the document checks that 
are already required at all U.S. ports of entry. 

By maintaining an open dialogue and creating opportunities for 
discussion with key stakeholders, we can build support and show the 
value and benefits of technologies like facial biometrics to secure and 
streamline identity verification.

A traveler pauses for a photo to verify identity before departing a Norwegian Cruise Line vessel; 
the biometric facial comparison process adds an extra layer of security and streamlines travel 
into the U.S., by replacing the manual inspection of travel documents. (CBP) 

A traveler takes a photo to confirm identity through facial biometrics as part of the enhanced 
boarding process for international flights upon departure from the United States. (CBP)

BORDER CORNER
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TARGETING VIRAL VULNERABILITIES
The U.S. Defense Department has identified a commercial decontaminant for field use 
against COVID-19.
By Dr. Brian B. Feeney, CCDC CBC

A chemical and biological 
decontamination solution 
improved through testing and 
evaluation by the Combat 
Capabilities Development 
Command (CCDC) Chemical 
Biological Center, Aberdeen 
Proving Ground, MD, has been 
identified by the Defense Threat 
Reduction Agency (DTRA) as an 
effective COVID-19 disinfectant.

Center researchers have been working with 
Atomes, F.D., a company located in Quebec 
City, Canada, for more than two years. The 
Center provided testing and quality assurance 
to determine the general chemical and 
biological disinfecting effectiveness of their 
product, Bioxy. After conducting a literature 
review to examine disinfection options against 

COVID-19, DTRA identified Bioxy 
for use as an effective in-the-
field disinfectant against COVID-
19 and other viruses, according 
to Vipin Rastogi, Ph.D., a senior 
research biologist at the Center.

Rastogi and his group have 
been testing the effectiveness 
of Bioxy since the beginning of 
the Center’s relationship with 
the company, which led to the 

DTRA-funded literature review. “Originally, 
the company had no idea whether it would 
be effective against chemical or biological 
agents. They were marketing it as a sanitizer 
and disinfectant for medical and veterinary 
clinics,” he said. “Our work with the company 
was a partnership in which we performed 
detailed effectiveness testing against 

chemical and biological agents. We were able 
to provide Atomes with very specific advice on 
how to fine tune the product so that it could 
provide optimal protection to warfighters and 
the public against a broad range biological 
agents, spores and viruses.”

The Center research group, led by Rastogi, 
determined that Bioxy works well against a 
wide range of chemical and biological agents, 
as well as the family of viruses which includes 
the pox virus, Feline calici virus and the Ebola 
virus. His team performed its testing using 
the Organization for Economic Cooperation 
and Development (OECD) Guidelines for the 
Testing of Chemicals. It is an international 
regulatory method for determining the efficacy 
of antimicrobial chemicals against spores, 
cells and viruses. The method is used by the 
37 OECD member nations as well as the U.S. 

A U.S. Combat Capabilities Development Center (CCDC) Chemical Biological Center researcher sprays Bioxy on contaminated panels to test its effectiveness. (U.S. Army)

Dr. Vipin Rastogi

VIRAL DECON FIELD-READY VERSATILE DISINFECTANT
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Environmental Protection Agency, much of 
industry and many independent laboratories.

“We place 10 microliters of live agent on 
a glass or steel test surface called a coupon, 
dry the agent for 45 to 60 minutes, place 50 
microliters of Bioxy solution on top of that, 
then after a 10-minute contact period, add a 
neutralizer to inactivate the active components 
of test solution in a vial,” Rastogi explained. 
“The vial contents are vigorously mixed to 
retrieve the viable virus particles remaining 
off the test surface. We then perform a count 
of the viable organisms remaining.” The 
effectiveness of the disinfectant is determined 
by the percentage of change in the number of 
viable organisms in control coupons compared 
to those remaining on test coupons.

Chlorine bleach has long been known to 
be an extremely effective disinfectant; but 
it is highly corrosive, making it unsuited for 
disinfecting the sensitive electronic equipment 
found in military vehicles. Peroxide-based 
disinfectants such as Bioxy achieve a high 
level of effectiveness without being caustic. 
“The active ingredients in Bioxy break the 
molecular bonds in the virus,” said Rastogi. 
“Chemical bonds underlying the lipid virus 
envelope are what give the virus particle its 
structural integrity, so breaking them renders 
the virus particle nonfunctional. The active 
components may also destroy or break down 
bonds within the DNA or RNA that enables it 
to reproduce.” 

A POWDER, NOT A LIQUID

“Both variants of Bioxy tested, Bioxy H 
and Bioxy Enviro, provide many practical 
advantages to its military users because 
they are powders, and not liquids,” Rastogi 
said. “Bioxy, marketed as a powder, has three 
advantages. It’s not corrosive. You can ship 
it without any fire hazard precautions, and 
when you need it, you mix it with water and 
you have a ready-made decontaminant.” It 
works by generating peroxide when mixed 
with water. 

While Bioxy still requires water to activate 
the peroxide, the amount of water needed 
is far less than the hundreds of gallons 
typically used by decontamination trucks. 
“We conducted a limited scale study where 
we tested a 5 percent solution,” Rastogi said. 
“If you want to translate that to ratios, 5 
percent means five parts powder, 95 parts 
water. But if that much water is not available, 
you could make a 10 to 25 percent solution.” 

Using Bioxy at these higher concentrations 
decontaminates the biological agent with no 

adverse effects on the Soldier. “It is safe for 
the skin and is biodegradable,” Rastogi said. 
“It decomposes to innocuous end products, 
oxygen and water.”

It is also inexpensive and commercially 
available for application to warfighters’ 
personal protective equipment, vehicles, and 
any other potentially contaminated materials 
in the field with far less logistical burden 
than hauling large quantities of water-based 
decontaminants.

PROGRAM PAYS DIVIDENDS

The relationship between the CCDC 
Chemical Biological Center and Atomes, F.D. 
is the product of the Foreign Technology 
and Science Assessment Support Program, 
known as FTAS, which is funded by the 
Office of the Secretary of Defense. It provides 
seed funding for scientists to perform initial 
research, technology assessments and test 
and evaluation studies on promising defense 
technologies developed in other nations. 
Participating U.S. Army organizations, such 
as the Center, select foreign technology 
initiatives on a competitive basis. Army 
researchers seeking an FTAS grant submit 
a proposal which is evaluated by a panel of 
Army experts, and winning applicants are 
funded for one year to provide proof their 
technology’s effectiveness in meeting an 
Army need.

“Had we not formed this relationship with 
Atomes, DTRA would have never known about 
Bioxy and what a valuable broad-spectrum 
disinfectant it is for biological agents,” said 
Rastogi. “It is very satisfying to know that 
because of this work, the warfighter and the 
public have an inexpensive, non-corrosive 
environmentally safe and highly effective 
technology in hand.”

“The Center’s use of the FTAS program 
to contribute to the development of a new 
technology as useful as Bioxy is a prime 
example of innovation in action,” said Eric 
Moore, Ph.D., director of the Chemical 
Biological Center. “Good ideas are where you 
find them, and we are glad we pursued this 
one – doubly so because it turns out that it is 
proving itself to be an answer to a brand-new 
threat.” 

DTRA is now funding Rastogi and his 
team to test the effectiveness of a number of 
other commercially available disinfectants to 
destroy the COVID-19 coronavirus using the 
OECD method. 

More info: cbc.ccdc.army.mil
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MAN’S BEST FRIEND JOINS COVID-19 FIGHT 
The U.S. Army and University of Pennsylvania team up to train virus-detecting dogs.
By Dr. Brian B. Feeney, CCDC CBC

The U.S. Army and the University of Pennsylvania have entered into 
a cooperative research and development agreement (CRADA) to explore 
the ability of dogs to safely detect biomarkers produced by the COVID-19 
virus in humans. Medical researchers at the University of Pennsylvania 
School of Veterinary Medicine (Penn Vet) Working Dog Center have 
trained dogs to detect ovarian cancer and diabetes. Could using dogs to 
detect COVID-19 in humans be far behind? 

That was the question that motivated researchers from the Combat 
Capabilities Development Command (CCDC) Chemical Biological Center. 

“We had just begun teleworking at the Center,” said Michele Maughan, 
Ph.D., a Center researcher. “And I called up the research partner in my 
branch who I work most closely with on dogs, Jenna Gadberry, and said 
to her, ‘We keep saying we need to find a way for dogs to detect COVID-
19, let’s do this! Do you have the will to try?’” With a collaborative yes, 
they approached their branch chief.

The Biochemistry Branch Chief, Patricia Buckley, Ph.D., gave them 
the green light to get started. “I liked the idea immediately,” said Buckley. 
“And since my branch had already developed the Training Aid Delivery 
Device, we call TADD, I knew the training could be done in a way that 
would be safe for the dogs and handlers.”

CANINE-DETECTABLE BIOMARKERS

The TADD was first developed by a Center research team in 2013 
as a laboratory device for containing hazardous substances needed 
for testing and evaluation of new detection equipment. In 2018 it was 
ruggedized so that it could be used in field settings without fear of 
breaking it if it was dropped or roughly handled. It is a container that 
comes in sizes ranging from one ounce to eight ounces. A membrane 
covering the mouth of the container lets the volatile organic compounds 
(VOCs) that a hazardous substance emits flow out of the TADD. The 
hazardous substance itself remains inside. A grid placed over the 

membrane prevents punctures.
“The TADD made it safe for dogs to be trained using live substances 

because explosive powders and narcotics stay under the membrane and 
do not go up into a dog’s nose,” said Maughan. 

“In the case of detecting COVID-19, the dogs never actually have 
any exposure to the live virus. Rather, they are trained to detect 
the biomarkers associated with COVID-19 disease in humans. These 
biomarkers are the proteins that the human immune system produces 
in response to the presence of the virus and not the actual virus. The 
goal is to train dogs to detect the disease state before a person starts 
showing signs of disease such as fever, coughing, and shortness of 
breath,” Maughan added. 

Another feature of the TADD is that all of its components, from the 
tight-sealing lid to the protective grid emit very little odor. “Plastic and 
rubber materials can be very stinky to dogs and interfere with their 
detection of the substances we’re looking for,” said Maughan. “We knew 
the TADD would be perfect for containing COVID-19 patient samples of 
saliva or urine because we knew this odor profile would be quite nuanced 
and require the dogs to key in on some really low VOC molecules. It’s 
important that the containment system, the TADD, doesn’t compete with 
the target odor.”

The TADD development project was a part of the support Center 
researchers had been providing the military explosives community’s 
canine detection programs since 2012. Over the course of that work 
Maughan and Gadberry had developed strong connections with the 
military working dog community, both within government agencies 
and with some of the nation’s most gifted dog trainers who work as 
independent contractors. 

Maughan had another important connection, too. As an 
undergraduate pre-veterinarian student at the University of Delaware 
she had gotten to know the director of Penn Vet’s Working Dog Center 
Cynthia Otto, DVM, Ph.D. “The working dog community is small and I 

COVID-19 detection canine Poncho indicates a positive sample from multiple items presented 
on a canine training wheel. The Training Aid Delivery Devices attached to each arm of the 
wheel allow the dog to detect the substance inside, some of which are the proteins that a 
person produces in response to the virus. (U.S. Army)

The Training Aid Delivery Device, or TADD, is a canine training device developed by CCDC 
Chemical Biological Center researchers; it can safely contain a substance hazardous to dogs 
by only letting out the volatile organic compounds emitted. (U.S. Army)
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had stayed in touch with Cindy over the years because we are both very 
interested in how to use dogs to improve people’s lives,” said Maughan. 
“So, when the COVID-19 pandemic first began, the idea of approaching 
her on training dogs to detect the virus in humans was a natural.”

Just like Buckley, Otto liked the idea immediately. In fact, the Penn 
Vet Working Dog Center had a one to two-year canine COVID-19 project 
in mind already. What Maughan and Gadberry brought to this effort is 
what the U.S. Army does best – up the tempo and get a hard job done 
fast. Maughan and Gadberry were perfect for this. In addition to their 
relationship with Otto and the Working Dog Center, through the Center 
they had developed relationships with military users, the virus research 
community, and a host of other government agencies. 

ACCELERATING ANTI-VIRAL PROTEIN DETECTION

Given the green light, Buckley, Maughan, and Gadberry put the 
project on a fast track. Maughan called Otto on March 27. Within ten 
days the Center team and the Penn Vet team were holding project 
planning discussions. On April 28, the teams were notified that the 
University of Pennsylvania had found a philanthropic gift to fund the 
project. On May 14, the Center established a cooperative research and 
development agreement (CRADA) with the University of Pennsylvania 
to perform cooperative research. By May 21 all of the COVID-19 human 
samples had been collected, and the dogs began training on May 26. 

To perform this highly specialized training, Maughan and Gadberry 
reached out to another dog trainer they had stayed in contact with 
over the years, Patrick Nolan, owner of a working dog business in 
Hagerstown, Md. He started his business after 12 years of working with 
U.S. Army Special Forces training military working dogs and 30 years of 
training retrievers to hunt. 

“Pat provided ten working dogs and, using human saliva and urine 
samples provided by the University of Pennsylvania, got the dogs 
working with the TADDs right away,” said Maughan. “Training dogs to do 
this kind of work, detecting a substance down to the parts per trillion 
level is an art, and I could think of no one better than him to do it.”

What the dogs are actually identifying is not the virus itself, but the 
proteins that the human immune system generates to fight the virus. 
The art that a trainer like Nolan applies is to get the dog to pay attention 
only to that smell, and to stay engaged in the hunt for it for hours at a 
time. 

The training wheel is central to that training process. It has multiple 
arms; each one has a TADD attached at the end of it. Some contain 
saliva or urine from a symptomatic COVID-19 patient, some contain an 
asymptomatic person’s sample, and some are from a person who does 
not have the virus. But the choices do not end there. Some contain an 
inert substance as a control, some have a distraction element inside 
such as an open magic marker or food item or a tennis ball, and some 
are empty. 

The dog is, in effect, paid to become increasingly selective, honing 
its attention down to just the COVID-19 immune response odor. For 
these Labrador retrievers, payment is a food treat or a favorite toy. As 
the training progresses, Nolan stacks the wheels making for even more 
sources of stimulation for the dogs and demanding that they become 
more and more selective. 

INTENSIVE SELECTION PROCESS

This is a six to nine-week process and not every dog makes it 
through. “Not every dog can stick with the length and degree of intensity 

of the training to get all the way to being able to detect in the part per 
trillion range,” said Gadberry. “And not every dog has the drive to stay 
with the game for hours at a time, which is essential if the dogs are to 
provide COVID-19 screening at the entrances to crowded public places 
such as at airports, sports stadiums, or at border control checkpoints.”

Those dogs that make it all the way through the training to eventually 
be operationalized are far better at getting the job done than swabs used 
for later analysis, or thermal cameras currently being used to detect a 
fever. Their method of detection is immediate and can detect COVID-19 
in people who have not become feverish yet. 

However, getting to that next step, creating a cadre of trained dogs 
ready to be deployed, is not part of the scope of this study. “We only 
received enough funding, through the University of Pennsylvania to 
establish the proof of concept,” said Buckley. “When the money runs out 
in the summer of 2020, we will write a report on our findings with Pat 
Nolan and Cindy Otto, and then have to seek out further funding.”

Everyone involved in the project fervently hopes for further funding. 
They see the potential benefits of virus-detecting dogs as a routine 
presence at public gatherings as simply too promising to not pursue 
further. “This is even bigger than the pandemic we are dealing with 
now,” said Buckley. “We will face future pandemics from other viruses 
and having a capability like this will keep the nation ready for whatever 
happens next.” 

More info: cbc.ccdc.army.mil

THE FORCE AMERICA NEEDS
The Modern Day Marine Virtual Experience will 

feature industry displays of the latest Marine relevant 
products and solutions, as well as service level 

presentations on future operating concepts, force 
design objectives, and implications of the emerging 

operational environment. Register today!

Event is not open to the general public. Appropriate attendees include U.S. 
military, law enforcement, industry and consultant representatives. 

The Department of Defense, the Department of the Navy, or U.S. Marine Corps 
does not endorse any company, sponsor or their products or services.

Marine Corps League

For more information, please visit  moderndaymarine.com
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ENVIRONMENTALLY SOUND 
ELIMINATION OF CHEMICAL 

WARFARE MATERIEL

Mr. Donald R. Benton
Director

U.S. Chemical Materials Activity (CMA) 
Recovered Chemical Materiel Directorate (RCMD)

Mr. Donald R. Benton, Director, U.S. Chemical Materials Activ-
ity (CMA) Recovered Chemical Materiel Directorate (RCMD), spoke 
recently with CST/CBRNE regarding the state of RCMD’s mission to 
ensure that Americans are safe from remaining chemical warfare mate-
riel present within the continental United States. 

CST/CBRNE: What is your mission as director, U.S. Chemical 
Materials Activity (CMA) Recovered Chemical Materiel Directorate 
(RCMD)?

Mr. Benton: As of April 2020, I have been the director for the U.S. 
Army Chemical Materials Activity (CMA) Recovered Chemical Materiel 

Directorate (RCMD) and am responsible for the programmatic 
oversight of the development and use of technology to support 
RCMD’s mission to assess and destroy recovered chemical warfare 
materiel in a safe, environmentally sound and cost-effective manner. 

I previously served the mission as the former deputy, chief of 
operations and project manager at RCMD. While my title is relatively 
new, my experience in supporting the U.S. Army and reputation for 
thinking through every detail is not. I became a chemical engineer 40 
years ago because I like to solve problems. Now I get to solve them 
at a higher level.

CST/CBRNE: Provide some brief background into RCMD’s evolution 
in support of the Chemical Materials Activity. 

Mr. Benton: CMA’s mission has four pillars: Manage the Nation’s 
chemical weapons stockpile pending its destruction; Protect 
the communities around the two remaining stockpile sites in 
Kentucky and Colorado; Ensure the United States complies with the 
international Chemical Weapons Convention (CWC); and Assess and 
Destroy recovered chemical warfare materiel (RCWM). 

Mr. Donald R. Benton serves as the Director of Recovered 
Chemical Materiel, U.S. Army Chemical Materials Activity (CMA), 
since April 2020. Prior to leading the Recovered Chemical Materiel 
Directorate (RCMD), Mr. Benton served as Deputy Director of 
RCMD. He is responsible for the programmatic oversight of the 
development and use of technology to support RCMD’s mission to 
assess and destroy recovered chemical warfare materiel in a safe, 
environmentally sound and cost-effective manner.

Mr. Benton is a 38-year employee with the Department of 
the Army, working for most of the past three decades in the 
chemical weapons assessment, destruction and decontamination 
field. His areas of expertise include air filtration technology, 
thermal decontamination and operational planning for chemical 
demilitarization. His accomplishments during his career include 
completion of two large projects. First was the destruction of 
the Newport Former Production Facility at Newport Chemical 
Depot, Indiana. Destruction of former chemical weapon 
production facilities was one of the nation’s obligations under 
the Chemical Weapons Convention treaty, an effort that was 
completed in 2007. This project entailed using an innovative 
thermal decontamination method for eight Bulk Agent Storage 
Tanks, each 60 feet long and 12 feet in diameter, followed by 
disassembly. Thermal decontamination avoided the creation 
of hundreds of thousands of gallons of hazardous liquid waste 
that would be generated by rinsing the containers. Mr. Benton 
also managed the thermal decontamination and recycling of 
4,307 empty 1,600-pound steel containers at Pine Bluff Arsenal, 
Arkansas, using a similar thermal decontamination method.

For both projects, Mr. Benton arranged for the decontaminated 
containers to be recycled rather than going to landfills, vastly 
reducing the waste generated by the missions. By recycling 
a total of 400 tons of steel for the Newport project and more 
than 3,200 tons of steel for the Pine Bluff mission, Mr. Benton 
supported the Army’s commitment to environmental stewardship.

NATIONAL SAFETY SPOTLIGHT
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CMA RCMD is tasked with the fourth pillar, providing centralized 
management and direction to the Department of Defense for the 
assessment and destruction of potentially harmful RCWM. The direc-
torate also completed the destruction of former chemical weapons 
production facilities in December 2006, four months ahead of treaty 
schedule. 

Chemical warfare materiel is most commonly recovered during 
range-clearing operations and environmental remediation efforts on 
active military installations and formerly used defense sites where 
manufacture, testing and disposal of chemical materiel took place. 
Recovery sites may also include land turned over to other govern-
ment agencies and land transferred to private ownership.

In support of the CWC, which provides international oversight 
of RCWM destruction, RCMD maintains destruction technology and 
personnel expertise to destroy RCWM around the country.

“As the Executive Agent for the RCWM Program, I commend the 
conditions RCMD creates to enhance Army Mission effectiveness 
and resilience,” said Honorable Alex A. Beehler, Assistant Secretary 
of the Army (Installations, Energy and Environment). “With more 
than two decades of efficient and forward thinking approach to the 
assessment and destruction of recovered chemical warfare in both 
accidental and planned environmental remediation scenarios, RCMD 
keeps our Warfighter ready, our communities safe and upholds the 
Army’s resolute commitment to environmental stewardship.” 

The Hon. Beehler serves as the primary advisor to the Secretary 
of the Army and Chief of Staff of the Army for all matters related to 
Army installation policy and oversight of sustainability and environ-
mental initiatives, including roles and responsibilities associated 
with the RCWM Program. The Program’s mission is to achieve, 
through application of rigorous project management principles 
and efficient use of RCWM Program resources, a comprehensive, 

coordinated, effective, and protective enterprise-based approach to 
conduct response actions at sites within the United States.

CST/CBRNE: Take us through a typical recovery operation from 
Response to Site Closure.

Mr. Benton: It may seem fairly straightforward that an item is 
recovered, assessed and then, if found to contain chemical agent, 
it is destroyed. But in fact, recovery of an item of chemical and/or 
explosive concern sets into motion a plan, approvals, permitting and 
inclusion at the international, federal, state and local levels that can 
take a year to fully execute, beginning with the assessment.

Assessment
When an item of unknown chemical fill is recovered, respond-

ing personnel first overpack the item and transport it to the near-
est military installation for safe storage pending assessment and 
destruction. 

RCMD deploys nonintrusive assessment equipment to rapidly 
provide detailed information about the item’s contents and distribute 
that information to appropriate authorities, reducing risk to the pub-
lic, military and emergency personnel. These technologies include:

• The Digital Radiography and Computed Tomography (DRCT), 
which uses X-ray to show if the item contains a liquid fill and 
explosive potential 

• The Portable Isotopic Neutron Spectroscopy (PINS), which 
accurately detects the presence of chemical elements using 
neutron particles to produce a unique energy spectrum given 
off by chemicals inside a munition, and

The U.S. Army Chemical Materials Activity Recovered Chemical Materiel Directorate (RCMD) deploys on-site technology to treat chemical warfare materiel recovered from active installations 
and formerly used defense sites. The Explosive Destruction System uses cutting charges to access chemical munitions, eliminating the munition's explosive components before neutralizing the 
chemical agent within the system's sealed, stainless-steel vessel. (CMA RCMD)
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• The Raman Spectrometer, which uses a fiber optic probe and 
laser to help identify the contents of recovered Chemical Agent 
Identification Sets (CAIS) that were used for training soldiers in 
the safe identification and handling of chemical warfare 
materiel.

Analysis
In January 1995, the U.S. Army established the Materiel Assess-

ment Review Board, or MARB, to make decisions regarding recovered 
items with unknown fills. Many munitions and containers recovered 
from old burial sites lack historical records and identifying marks due 
to age and condition. This makes identification difficult and requires 
the use of non-intrusive methods to identify the item, its fill and 
explosive configuration.

Within a few days of receiving the assessment data, the MARB, 
comprised of subject matter experts in chemical warfare from 
various Army organizations, convenes to review the data. The MARB 
makes the definitive identification of the item’s contents and its rec-
ommended disposition for the Department of Defense.

Destruction
The transportable Explosive Destruction System (EDS) is the 

Army’s premier technology to provide on-site treatment of chemical 
warfare materiel. The EDS uses cutting charges to explosively access 
chemical munitions, eliminating their explosive capacity before 
neutralizing the chemical agent. The system’s main component, a 
sealed, stainless-steel vessel, contains all the blast, vapor and frag-
ments from the process. Due to successful initial operations, the EDS 
mission was broadened to include more chemical agents, multiple 
munitions per operation and larger munition calibers.

The success of the first EDS, known as EDS Phase 1, led to the 
development of a family of EDS units with mission-specific capabili-
ties. The EDS Phase 2 was constructed to contain larger materiel in 
both size and explosive content. Both systems are trailer-mounted 
and transport easily where needed.

When small numbers of agent-filled CAIS items are recovered, 
RCMD deploys its Single CAIS Access and Neutralization System 
(SCANS). This hand-held chemical treatment container is only used 
to treat CAIS bottles containing concentrated mustard agent. CAIS 
items containing diluted agent or industrial chemicals in ampoules or 
vials are packaged and disposed of as commercial hazardous waste. 

Site Closure
At the completion of any EDS mission, the operations site is 

closed according to plans approved by state and federal regulators. 
Secondary waste from the destruction operations is shipped to a 
permitted treatment, storage and disposal facility. The site is then 
closed in accordance with all local, state and federal regulations, 
permit requirements and international treaty standards.

CST/CBRNE: From assessment to site closure, how does RCMD 
support CMA’s dual commitment to efficiency and safety?

Mr. Benton: RCMD’s focus on mission safety and efficiency begins 
long before any chemical warfare materiel is recovered – at 
the research and development phase. Before RCMD brings new 
technologies online, rigorous research and testing confirms whether 
the systems can safely treat the chemical agents and munition sizes 
for which they are intended. This research also helps RCMD ensure 
all technologies earn approvals from the Chemical Agent Safety 
Council, of which RCMD is a member, the Army Technical Center for 
Explosives Safety, and the Department of Defense Explosives Safety 
Board.

RCMD’s robust Research, Development, Test and Evaluation team 
constantly strives to increase operations safety and efficiency. This 
proactive approach supports Army readiness by anticipating and 
addressing any issue that could delay mission response by Combat-
ant Commanders requiring our capabilities. 

A perfect example of this proactive approach to safety and effi-
ciency involves RCMD’s ongoing operations at Pine Bluff Arsenal, 
Arkansas. In recent years during planned environmental remediation 
efforts at PBA, the U.S. Army Corps of Engineers recovered more 
than 7,000 mustard agent-filled CAIS K941 bottles. These bottles are 
most commonly recovered in small quantities and destroyed individ-
ually with the SCANS – a process that would take years given large 
number of bottles recovered. To safely destroy larger quantities of 
CAIS bottles more efficiently, RCMD developed a CAIS bottle holder 
for the EDS. The enhancement allowed for the neutralization of up to 
178 K941 bottles in a single operation, reducing operations time from 
years to weeks and resulting in significant cost and waste savings.

CST/CBRNE: What goals or milestone achievements is RCMD 
currently working toward?

Mr. Benton: Based on USACE intrusive investigations and historical 
data, we anticipate the recovery of 1,000-lb bombs and other 
large items at Redstone Arsenal, Alabama, where environmental 
remediation activities are underway. With this in mind, RCMD is 
developing and testing an EDS Phase 3, which will have a much larger 
treatment vessel than the Phase 1 and Phase 2. 

Whether it’s a large, planned environmental remediation effort, 
such as Redstone Arsenal, or the accidental recovery of a single 
legacy munition at a former testing range, RCMD remains vigilant. 
But most importantly – We are ready.

When RCMD learned that more than 7,000 CAIS bottles containing mustard agent were 
recovered at Pine Bluff Arsenal, AR, RCMD began work on a CAIS bottle holder for the 
Explosive Destruction System (EDS). This innovation gave RCMD the capability of destroying 
up to 178 bottles in a single EDS operation, resulting in a significant cost and waste reduction 
over the traditional, one-at-a-time method of treating CAIS bottles. (CMA RCMD)
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ADDRESSING VIRUS TESTING MOBILITY
The U.S. Army Combat Capabilities Development Center Chemical Biological Center, Aberdeen 
Proving Ground, MD, has outfitted mobile labs to screen for COVID-19.
By Dr. Brian B. Feeney, CCDC CBC

In the all-of-nation effort to fight the spread of the Coronavirus, the 
Combat Capabilities Development Command (CCDC) Chemical Biological 
Center at Aberdeen Proving Ground, MD, has teamed up with the Joint 
Program Executive Office for Chemical, Biological, Radiological and 
Nuclear Defense (JPEO-CBRND) to provide a fast way to screen for 
exposure to the virus to the Department of Defense. 

The Center has outfitted two mobile laboratories with analytical 
equipment designed to determine if a person has been exposed to the 
virus using blood samples. Originally, they were designed to screen for 
chemical, biological, radiological, and nuclear threats more generally. 
Now they form a capability that JPEO-CBRND can make available to 
support Army and DoD COVID-19 testing requirements.

Each mobile laboratory was outfitted with two banks 
of eight pieces of analytical equipment known as BioFire 
FilmArrays, which are designed specifically to detect viral 
infection. The Center’s design and installation team directly 
connected the individual pieces of analytical equipment 
together into one system, known as a daisy chain, and wired 
each bank of eight to a single computer. This configuration 
not only saves space inside the cramped truck trailers, but 
also speeds the analysis.

“The mobile lab can produce a patient’s results in 50 
minutes,” said Peter Emanuel. Ph.D., the Center’s senior 
research scientist for bioengineering and leader of the Center’s team. “At 
that rate laboratory operators can screen a total of 225 people per day 
for exposure to the virus. From there, medical teams can tell who to treat 
and who to send home.” 

The Center was the natural choice for this job. Over the years, the 
Center has outfitted mobile laboratories to perform special purposes for 
the Federal Bureau of Investigation, the Food and Drug Administration 
and National Guard units. 

“Our research scientists and engineers worked together to turn a 

research and development concept into a ready-to-field solution for 
the JPEO-CBRND,” said Chemical Biological Center Director Eric Moore, 
Ph.D. “This is the kind of experience that makes us the go-to people in 
a crisis, and we are very proud to work with our partners on the nation’s 
coronavirus response.”

The Center’s role does not end there. The Center’s Advanced CBRNE 
Training Branch has been training military units on how to detect 
and sample for chemical, biological, radiological, and nuclear threats 
for years. For this project they developed a training manual and the 
capability to conduct virtual training sessions for the operators of the 
mobile laboratories. 

The ability of different elements of the Center to come 
together quickly to find innovative solutions was critical to 
the project. For example, when the project team realized 
that they needed an entirely new piece of equipment for the 
laboratories’ daisy chain configuration, the Center’s CBRNE 
Product Development Facility used its manufacturing shop 
to design and produce a part for precisely that function. 

Lt. Col. Alan Stephens, JPEO-CBRND’s joint product 
manager responsible for leading and delivering mobile 
laboratory capability to the DoD, was impressed. “We truly 
appreciate working with the Center because of their quick 
responsiveness, ingenuity, and ability to get the job done.”

The ability to come together as one team engaged in one fight was 
gratifying to all of the team members. “All of us are proud to have a role 
in addressing this national crisis. Everyone wants to help,” said Chika 
Nzelibe, a mechanical engineer and the Center’s Engineering Design and 
Analysis Branch chief. “We feel very lucky that we happen to have the 
skill set needed to get this job done for the JPEO-CBRND and the DoD in 
their service to the nation.”

.
More Info: cbc.ccdc.army.mil

Dr. Peter Emanuel

BioFire Film Arrays capable of detecting corona virus rest in a custom-designed rack mount 
after installation in a mobile laboratory. (U.S. Army)

A mobile laboratory refitted by the CCDC Chemical Biological Center in 2019 is similar to the 
labs modified in support of COVID-19 efforts. (U.S. Army)
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Dr. Lloyd Hough, Tech Lead, Bio Threat Characterization, S&T, U.S. Dept. 
of Homeland Security, regarding National Biodefense Analysis and Counter-
measures Center (NBACC), spoke recently with CST/CBRNE about usage of 
lessons learned to better react to present bio threats at home and globally.

CST/CBRNE: Provide some brief background on NBACC’s evolution to 
present and contingency for helping DHS address the current COVID-19 
pandemic and other threats to the nation.

Dr. Hough: The National Biodefense Analysis and Countermeasures Center 
(NBACC) was conceived in response to the anthrax attacks of 2001 where 
spores were sent in the mail to certain media outlets and government 
officials, and it serves two purposes: (1) provides a capability to forensically 
investigate and attribute biological crimes, and (2) to conduct defensive 
research that helps the nation prevent, prepare for, respond to, and recover 
from a bioterrorist attack on the United States. But the NBACC was also 
envisioned as a resource to support the national response to any event 
involving a biological agent, whether of natural or intentional origin.

Construction of the laboratory began in 2004, was completed in 2010, 
and began laboratory work with biological threats in 2011. In 2014, an 
outbreak of ebolavirus disease (EVD) began in West Africa, and Department 
of Homeland Security Science and Technology Directorate (S&T) turned to 
the NBACC’s threat characterization research agenda to help. At the time 

APPLYING LESSONS 
LEARNED TO BETTER  
TARGET BIOLOGICAL 

THREAT VULNERABILITIES

Dr. Lloyd P. Hough is the Lead for the Hazard Awareness & 
Characterization Technology Center (HAC-TC) at the U.S. Department 
of Homeland Security’s Science and Technology Directorate (DHS 
S&T), and a microbiologist responsible for technical direction of the 
Biological Threat Characterization efforts under the Probabilistic 
Analysis of National Threats, Hazards, and Risks (PANTHR) Program. 
The mission of the HAC-TC is to provide DHS/S&T with core chemical, 
biological, and explosive hazard awareness, characterization, 
and RDT&E capabilities to support the Department’s mission to 
prevent terrorism involving these materials. The Biological Threat 
Characterization Project (BTCP) is charged with conducting studies 
of biological threat agents and associated technology as defined in 
the National Biodefense Strategy and to support the needs of the 
Department and the broader Homeland Security Enterprise. To this 
end, the program sponsors defensive research studies of biological 
threat agents and technologies to fill critical gaps in our knowledge 
and understanding to improve the nation’s ability to assess the 
consequences and/or risk of a biological attack on the homeland, 
and to improve national preparedness for and resiliency to such an 
event.

Dr. Hough’s background is in the microbiology and molecular 
biology of pathogenic microorganisms. He received his Ph.D. in 
Microbiology with a specialty in Biotechnology from the Michigan 
State University in 1999. Since, Dr. Hough has spent more than 15 
years supporting the U.S. biodefense community. Dr. Hough has 
supported or led laboratory-based research projects ranging from 
microbial forensics and environmental monitoring, to the research 
& development of biodetection systems, and to biomedical research 
to characterize the risks and hazards posed by biological threat 
agents. Dr. Hough was a Principal Investigator at the National 
Biodefense Analysis and Countermeasures Center (NBACC), DHS’s 
national laboratory on Ft. Detrick in Frederick, MD. Dr. Hough also 
has experience conducting and preparing technical assessments 
of international research publications on various topics for the 
biodefense community. Dr. Hough then came to DHS in 2013 to 
provide subject matter expertise and technical support to the 
Biological Threat Characterization Program as a contractor, and in 
2016 he became a federal employee and assumed responsibility for 
the ~$20M/year program.

Dr. Lloyd Hough
Technical Lead, Biological Threat Characterization 
Hazard Awareness & Characterization Technology 

Center (HAC-TC)
Science & Technology Directorate (S&T)
U.S. Department of Homeland Security

LEADERSHIP PERSPECTIVE
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we developed a Master Question List on Ebola, summarizing research from 
throughout the scientific community to understand what was known about 
the disease, and what was still needed to be known in order to respond. 

We found gaps in our understanding of the stability of the virus in 
different body fluids outside the body, and in our understanding of the 
disinfectants that could be used to kill the ebolavirus

After the Ebola outbreak subsided, NBACC began to return its atten-
tion to traditional agents of bioterrorism again. When SARS-CoV-2 began 
to arise, our attention focused on studying this new threat and supporting 
the national response, developing a new Master Question List, identifying 
similar gaps in knowledge on virus stability on surfaces and in the air, as 
well as effectiveness of disinfectants. 

CST/CBRNE: With the advent of PANTHR to address Probabilistic Analysis 
for National Threats and Hazards, talk about some overlap with past 
studies such as SARS research that has enabled dovetailing to COVID-19.

Dr. Hough: DHS S&T and the NBACC had not conducted any research to 
understand the basic properties of SARS-CoV-1, the original SARS virus, 
or related viruses until after the discovery of SARS-CoV-2 was announced 
in January 2020. Because our primary mission is to prevent, prepare for, 
respond to, and recover from acts of terrorism, DHS S&T maintained 
awareness of SARS-CoV-1 and MERS-CoV the scientific and technical 
reports published by other researchers. We had developed a Master 
Question List for MERS-CoV-2 that became the basis for the first version of 
the Master Question List for SARS-CoV-2.

CST/CBRNE: In terms of lab analysis of understood conditions for COVID-19 
survival, what are some of the primary findings i.e. environment survival 
conditions and confirmed threat removal applications to date?

Dr. Hough: Briefly, we’ve found that temperature, humidity, and direct 
sunlight all have an impact on the natural decay of the virus in the 
environment. Generally speaking, in aerosolized droplets and droplets 
deposited on non-porous surfaces the SARS-CoV-2 virus is more stable 
at lower temperatures and lower humidity, and becomes less stable as 
the temperature and humidity increases. When the virus is suspended in a 
simulated saliva or simulated lung fluid and is deposited on a non-porous 
surface the half-life – the time required for half of a population of individual 
virions to lose their ability to infect cells – is about 15 hours at 70 degrees 
F and 20% humidity and about 2 hours at 95 degrees F and 60 percent 
humidity. If that surface is moved into direct sunlight (i.e., not filtered 
through a window or obscured by clouds or trees, etc.), at an intensity that 
would be seen at solar noon on June 21st in the MidAtlantic region, the half 
life is reduced about 2 minutes, and at solar noon on December 21st, the 
half life is about 4 minutes with humidity and sunlight playing a much less 
important role.

In terms of mitigating the hazard, we’ve found that a number of EPA 
recommended disinfectants can effectively be used to disinfect surfaces, 
including 70% ethyl alcohol, 0.26% sodium hypochlorite (1/2 cup of 
concentrated bleach in a gallon of water), Lysol® Disinfectant Spray, and 
Peraspray RTU can effectively kill the virus in both wet and dried droplets 
of simulated saliva or simulated lung fluid.

CST/CBRNE: From a PPE perspective, what are some areas of concern has 
NBACC focused on in mitigating threats to users?

Dr. Hough: NBACC has not currently performed any work involving PPE, 
except for understanding the persistence of the virus on nitrile, the 

material that many disposable gloves are made of, and didn’t find any 
significant difference compared with the stability on stainless steel. 
However, DHS S&T has sponsored research to evaluate the ability to 
disinfect N95 face-filtering respirators (FFRs). Worn correctly, an N95 
mask is an important piece of respiratory protective equipment that 
can protect the wearer from inhaling infectious virus. Unfortunately, the 
availability of N95 masks has been limited because of global demand, 
and while normally these would be single-use, disposable items, the 
available supply has needed to be used for extended periods of time or 
to disinfect them and reuse them.

NIOSH and FDA have identified and approved several methods to 
decontaminate N95 masks for health care professionals. Unfortunately, 
these methods are not easy to accomplish, nor cheap. Moist heat is one 
of the methods that was recommended by CDC as a last resort method 
for decontamination of certain models of N95 respirator to support 
reuse. To assist, DHS S&T sponsored studies to investigate low-cost 
means that might be used to decontaminate certain models of N95 
respirators. The studies demonstrated that the moist heat produced 
by certain models of electric multi-cookers with a sous vide function 
that can maintain a temperature of 65 degrees C (149 degrees F) for 30 
minutes, without exceeding 70 degrees C at any time, can effectively 
be used to kill the SARS-CoV-2 virus in saliva or lung fluid on certain 
models of N95 respirators. Moreover, the method allows these models 
of N95 masks to treated up to five times without visibly damaging the 
respirator, affecting its filtration efficiency, its breathing resistance, or 
the elasticity of the straps.

CST/CBRNE: How does DHS S&T see ongoing research enabling future 
early detection and control potential on a national level? 

Dr. Hough: DHS S&T supports response efforts to biological threats 
through science-based understanding of the hazards that face the 
nation and the world. By identifying those biological threat agents that 
represent the greatest risk through laboratory study, NBACC supports 
other DHS S&T efforts focused on developing and deploying systems, 
policies and procedurtes that can mitigate those risks. 

DHS S&T is also sponsoring investigation of other methods that may 
enable N95 masks to be decontaminated and reused.

The system used to examine how long virus survives in aerosol particles. The chamber 
(large white cylinder) is sealed and housed in another sealed, negative pressure 
glovebox to contain aerosols. The temperature, relative humidity, and level of simulated 
sunlight inside the chamber can all be controlled, allowing virus survival across a 
range of conditions. The solar simulator used (black box on top) was designed and built 
collaboratively between NBACC, the Johns Hopkins University Applied Physics Lab, and 
Sciencetech Inc. (NBACC)
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The global COVID-19 pandemic 
that erupted in March of this year 
starkly demonstrated two key points 
with regard to the nation’s personal 
protective equipment (PPE) stockpile 
and posture for biological threats 
like the SARS-CoV-2 virus. The first 
is that traditional U.S. supply chains 
for medical PPE, largely sourced from 
overseas producers, are not adequate 
or stable enough to continue reliance 
on. During pandemic emergencies, the 
countries these suppliers operate in 
often limit export of PPE because it 
is needed just as urgently at home. 
Further, when secondary sources in 
these countries pivot production to 
medical PPE to meet surge demand, 
the quality and protective properties 
of the product are often insufficient 
for its intended use. This is evidenced 
by the recent media coverage of PPE 
shipments that have been confiscated 
at port due to improper labeling or 
subpar performance and design flaws. 
The second point is that the quality 
and fitness for intended use of PPE for 
COVID-19 response varies greatly, and 
in many cases center on certifications 
that don’t address critical performance 
measures such as viral penetration 
resistance. Blauer Manufacturing’s new 
BIO-99™ Coverall is Berry Amendment 
compliant, produced in the USA with 
100% domestically sourced fabric and 
components, commercially launderable 
between uses, and 3rd party tested 
against the ASTM F1671 test method for 
resistance of materials to penetration by 
blood-borne pathogens as a requirement 
for its certification to the NFPA 1999 
Standard on Protective Clothing and 
Ensembles for Emergency Medical 
Operations (multiple-use). 

PARTNERING FOR CRITICAL 
PROTECTION

Blauer began development of the BIO-99 Coverall in April 2020 
when it became clear that the supply of PPE such as isolation gowns 
needed for COVID-19 response was in short supply and received 
formal certification to the NFPA 1999 standard as a multiple-use 

garment from Safety Equipment Institute 
in late May. The certification marked the 
successful conclusion of an expedited 
development effort on the part of Blauer’s 
design team and W. L. Gore & Associates 
to commercialize a reusable, breathable 
and highly protective coverall made with 
GORE® CROSSTECH® fabric suitable to 
wear for COVID-19 response. The BIO-
99 is the first viral resistant coverall 
certified as a garment to the rigorous 
multi-use requirements of the NFPA 
1999 Standard for First Responders 
and can be paired with a wide variety 
of respiratory PPE. The BIO-99 Coverall 
offers a significantly higher level of viral 
penetration protection than disposable 
isolation gowns or PPE rated to AAMI 
PB70 for Levels 1, 2, and 3. NFPA 1999 
certified PPE must meet the performance 
requirements of ASTM F1671 for 
resistance to viral penetration. Isolation 
gowns or coveralls rated to AAMI PB70 
for Levels 1 through 3, as are commonly 
used for COVID-19 response, are not 
tested for viral penetration performance. 
They are only tested for various degrees 
of water resistance with AAMI level 3 
rated garments qualified to offer only 
“moderate water resistance”. The ASTM 
F1671 test method used to qualify the 
viral penetration performance of the 
BIO-99 Coverall uses water pressure 
roughly three times the pressure used 
for AAMI Level 3 testing with liquid that 
has a surface tension 42% lower than the 
water used in AAMI Level 3 testing and 
requires 100% waterproofness.

PREPARED FOR FUTURE NEED

The increased level of protection, 
domestic production, 20-year shelf life, 
and rating for numerous commercial 
launderings between uses makes Blauer’s 
BIO-99 Coverall an excellent contingency 

supply supplement to disposable PPE stockpiles that program 
managers can rely on to ensure continued operations in the event of 
PPE shortages during pandemic scenarios.

For technical data, pricing and availability, please visit  
https://www.blauer.com/bio-99 

ANSWERING THE CALL FOR ADVANCED PROTECTION
In response to the current COVID-19 outbreak, Blauer Manufacturing’s BIO-99™ NFPA 1999 
Multiple-Use Certified Coverall offers advanced resistance to viral and blood-borne pathogens.
By Tom Ames, Vice President, Mktg & Business Development, Blauer 

INDUSTRY PARTNER
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Berry Compliant and Commercially  
Launderable PPE for COVID-19

BIO-99™ Coverall

S E R I O U S  P R O T E C T I O N

S E R I O U S  P R O T E C T I O N

Visit www.blauer.com/bio-99 
for technical data and to request pricing.

-  Durable and breathable GORE® CROSSTECH® 
fabric and rugged seam construction allow 
for extended duration wear and use during 
physically demanding field activities.

-  3rd party certified to the NFPA 1999 Standard 
on Protective Clothing and Ensembles  
for Emergency Medical Operations for mul-
tiple use

-  Passes rigorous requirements of ASTM 
F1671 for Viral Penetration Resistance

- 20 year shelf life

- Commercially launderable between uses

-  Available with adjustable cuffs for use 
with disposable gloves (as shown), or with 
attached CROSSTECH gloves and work 
gloves (included)

BIO-99_COMP_ad.indd   1BIO-99_COMP_ad.indd   1 9/1/20   2:11 PM9/1/20   2:11 PM
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 CALENDAR OF EVENTS

ADVERTISERS INDEX

ADVERTISERS INDEX/CALENDAR OF EVENTS

SEP 15 – 27
SOMA 2020 
VIRTUAL - ON-DEMAND
Specialoperationsmedicine.org

SEP 22 – 24
Modern Day Marine Expo 
VIRTUAL
Marinemilitaryexpos.com

 SEP 29 – 30
Autonomous Capabilities for DoD
Alexandria, VA
Autonomy.dsigroup

SEP 29 – 30
International Summit on Borders
VIRTUAL 
Internationalsummitonborders.com

OCT 5 – 8
Xponential
VIRTUAL
Xponential.org

OCT 7 - 8
Joint Civil & DoD CBRN Symposium
Alexandria, VA 
Jointcbrn.dsigroup

OCT 12 – 14
AUSA Annual Meeting 
VIRTUAL
Meetings.ausa.org

OCT 28 – 30
Hypersonic Weapons
VIRTUAL
Idga.org

NOV 4 – 5
Identity Managaement Symposium
Alexandria, VA
Identitymanagement.dsigroup

NOV 19 – 20
Warfighter Systems Summit
Alexandria, VA
Futurewarfighter.dsigrop

DEC 6 – 10
AMSUS
VIRTUAL
Amsus.org

JAN 19 – 22, 2021
SHOT Show
Las Vegas, NV
Shotshow.org
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FIND WHAT’S NEXT IN

UNMANNED
At the world’s largest, most 
comprehensive event for 
unmanned and autonomous 
systems, you’ll discover how UAS 
can give your critical missions an 
edge - your X factor. Only AUVSI 
XPONENTIAL 2020 offers 
the opportunity to discuss real 
deployments, make connections 
with partners and trainers, and 
find the systems that move your 
operations forward.

FIND YOUR MOMENTUM. FIND YOUR X FACTOR. 
REGISTER NOW  |  XPONENTIAL.ORG

A FULLY VIRTUAL EXPERIENCE  |  OCTOBER 5 - 8

FOLLOW US ON 
SOCIAL MEDIA

@tacticaldefensemedia

@tacdefmedia

Tactical Defense Media

@tacticaldefensemedia
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Mobile Field Monitoring Solutions 

NSN 6515-01-575-7224 
Masimo PN 9216

>  SOCOM Air Worthiness Release Certification (CASEVAC) 
>  U.S. Army Air Worthiness Release Certification 
>  Air Force Safe-to-Fly Certification 
>  ECAT Contract: SPE2D1-16-D-0009 
>  DLA DAPA Agreement: SP0200-03-H-0008 
>  DLA VIPA Agreement: VMP-1412-03 
>  FSS Contract 65IIa/GSA Schedule - V797D-30127

NSN 6515-01-626-8691 
Masimo PN 3639                  

>  U.S. Army Air Worthiness Release Certification 
>  Air Force Safe-to-Fly Certification
>  ECAT Contract: SPE2D1-16-D-0009 
>  DLA DAPA Agreement: SP0200-03-H-0008 
>  FSS Contract 65IIa/GSA Schedule - V797D-30127

NSN 6515-01-655-9412*

Masimo PN 9709, 9809, 9909 
(Bluetooth LE Option with a Rotational Screen) 

>  Air Force Safe-to-Fly Certification

>  ECAT Contract:  SPE2D1-16-D-0009 
>  DLA DAPA Agreement: SP0200-03-H-0008 
>  FSS Contract 65IIa/GSA Schedule - V797D-30127

Taking Noninvasive Monitoring to New Sites and Applications®

EMMA® MightySat® Rx

Fingertip Pulse OximeterPortable Capnograph

Rad-57®

Handheld Pulse CO-Oximeter®

D E V I C E  Q U A L I F I C A T I O N S  A N D  C E R T I F I C A T I O N S

EtCO2 RRSpO2 PR Pi PVi®

SpHb® SpMet®SpCO®

SpO2 PR Pi PVi® RRp®

© 2020 Masimo. All rights reserved.

For more information, visit www.masimo.com
Caution: Federal (USA) law restricts this device to sale by or on the order of a physician. See instructions for 
use for full prescribing information, including indications, contraindications, warnings, and precautions. 
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* NSN applies to PN 9709
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Read more at www.invisio.com

INVISIO
Tactical Communication and Hearing Protection Systems

INVISIO
Tactical Communication and Hearing Protection Systems

INVISIO
Tactical Communication and Hearing Protection Systems

Read more at www.invisio.com

Reduced Size
and Weight

Reducing the burden
on the soldier

Preventing 
Hearing Damage

Intelligent hearing 
protection

360°

Enhancing
Situational 
Awareness 

INVISIO 360° hear-thru

Submersible
to 20 Meters

Resistant to water,
dirt and sand

Modular and 
Scalable

INVISIO IntelliCable® 
adapts to all scenarios 

INVISIO V10
Single Com 
Control Unit

INVISIO X5
In-the-Ear Headset

INVISIO V10
Single Com 
Control Unit


