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Maj. Erin Almand '09 was one of the key individuals 
who ramped up surveillance testing at USAFA so 
cadets could return to campus. (Photo by Ryan Hall)
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TEAM USAFA COMES TOGETHER TO ENSURE CONTINUATION OF 
ITS CRITICAL INSTITUTIONAL MISSION • By Jeff Holmquist

When the Air Force Academy brought 
back its entire Cadet Wing this sum-

mer, some wondered how the institution 
could keep its 4,000+ students and hundreds 
of faculty and staff healthy during an ongoing 
global pandemic.

Fortunately, a small cadre of volunteers 
took it upon themselves to figure out how 
to safely continue educating the next gen-
eration of Air Force leaders while keeping 
a close eye on emerging COVID-19 rates 
within the population.

The Pandemic Math Team was born out of 
necessity in May, when leaders began planning 
for the 2020-21 school year and the likelihood 
that the SARS-CoV-2 virus would still be a 
huge stumbling block for in-person instruction.

With the support of senior leaders, a multi-
disciplinary team came together to help US-
AFA return to nearly full operational status 
in a matter of months - and the results have 
been nothing short of impressive.

According to Col. Doug Wickert ’95, per-
manent professor and head of the Depart-
ment of Aeronautics, waving the surrender 
flag and closing up shop was never an option.

“We had to find a way,” he says. “We 
couldn’t wait until we had a vaccine. At a ci-
vilian university, you can go an extra year or 
you can go an extra semester and it’s not a big 
loss. But supplying second lieutenants to the 
Air Force and the Space Force is our mission, 
and we couldn’t tell them to just wait a year.”

The Initial Response

As USAFA mobilized to address the in-
evitable arrival of the SARS-CoV-2 virus on 
campus in March, a small group of faculty 
and staff members — including a virologist, 
microbiologist, surgeon and molecular biolo-
gist — formed the Biology COVID-19 Re-
search Team. Spearheaded in part by Lt. Col. 
Dr. Joseph Rohrer ’04 and Maj. Erin Almand 
’09, the team’s primary task was to study the 
virus and develop a testing plan for the Cadet 
Wing. The team also helped figure out a way 
to safely graduate the Class of 2020 and com-
mission new second lieutenants into the Air 
Force and Space Force.

The research team consulted with the 
Centers for Disease Control and Prevention 
and the Food and Drug Administration 
to ramp up testing efforts. They also took 
stock of available equipment within the Bi-
ology Department to determine if future 
surveillance testing could be accomplished 
in-house.

“That was the genesis of thinking about 
what we could do from a testing posture 
here,” says Col. Steven Hasstedt ’92, perma-
nent professor and head of the Department 
of Biology. “That was the seed from which it 
all bloomed.”

As infection rates rose in the spring, the 
decision was made to send the lower three 
classes of cadets home to access instruction 
online. The firsties remained on campus to 

Pandemic
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complete their educational and military require-
ments and graduate early from the Academy.

Then, shortly after the Class of 2020 left 
campus, the gears started turning to develop 
plans for the summer and fall.

Math + Science

In order to safely return the Cadet Wing to 
the Academy, as well as in-process the Class of 
2024, volunteer faculty and staff determined 
that a multidiscipline team could help de-
velop solutions for operating in a pandemic 
environment. No other institution in the 
United States had attempted to resume close-
to-normal operations, so USAFA would be 
taking the national lead.

In response, the USAFA Mathematics 
Department launched a new Pandemic 
Math Team.

Members of the original Biology COV-
ID-19 Research Team soon joined the effort. 
Then representatives from the commandant’s 
office, the Department of Aeronautics and the 
10th Medical Group came onboard as well.

“The true power of the multidisciplinary 
approach of the Pandemic Math Team was 
unleashed, and it enabled us to provide a path 
forward,” Hasstedt says.

The goal, according to Lt. Col. Christo-
pher Cullenbine ’96, assistant professor in 
the Math Department, was to harness the 
power of math to hold the pandemic at bay 
while keeping cadets on track academically 
and militarily.

“We were part of the initial mathematical 
modeling efforts to try to get a sense for what 
we could do as an institution to try to keep 
the virus from getting out of control here,” 
Cullenbine explains.

Interestingly, an aeronautical engineer — 
Col. Wickert — assumed the role of team 
lead. He and his growing team took advan-
tage of a set of differential equations, some of 
which are used to analyze how aircraft fly, to 
help track how diseases spread through popu-
lations. Wickert ultimately came up with a 
complicated math equation for the Pandemic 
Math Team’s use.

“We realized there was kind of a magic test-
ing rate — not to find all the virus, but to 
find enough of the virus that it never grows 
exponentially,” he says. “We call that the Fiz-
zle Equation. Any nascent outbreak fizzles out 
before it has the chance to get going.”

In preparation for the return of cadets, 

Lt. Col. David Morris '02, an instructor in the Biology Department, handles 
the initial stages of SARS-CoV-2 testing at USAFA.

the team repeatedly tested its Fizzle Equa-
tion by using data collected from several 
recent virus outbreaks.

In November 2019, USAFA experienced 
a norovirus outbreak that sickened hundreds 
of cadets. Those numbers were plugged into 
the mathematical model to help researchers 
better understand how infectious diseases 
can spread within the Cadet Wing.

The team also studied COVID-19 out-
breaks on the USS Theodore Roosevelt, the 
Diamond Princess cruise ship and France’s 
Charles de Gaulle aircraft carrier.

“Those were each about 3,000 to 5,000 
people, similar to what we call cruise ship 
USAFA,” Wickert says. “It’s a little bit easier 
to socially distance at the Air Force Academy 
than it is on an aircraft carrier, but it’s still a 
very similar environment.”

All of that preliminary data allowed the 
Pandemic Math Team to implement a test-
ing program for cadets as they returned to 
Colorado Springs, collect more information 
on infection rates among the returnees, and 
craft a plan for continuous operations of 
USAFA through the school year.

“Just like we do with any engineering con-
trol system, we took that data and fed it back 
into the model and created updates,” Wickert 
explains. “By the end of July, we didn’t fully 
know what was going to happen — no model 
can ever predict the future. But we had a lot 
of confidence that when the semester started 
on 12 August, we were going to be able to fly 
what was essentially an unstable aircraft with 
the benefit of feeding back the surveillance 
testing from the Fizzle Equation.”

The Daily Grind

Thanks to the computations of the team, the 
Academy is now testing between 200 and 300 
cadets, faculty members and staff daily, four 
days a week. Higher numbers are tested, how-
ever, if infection rates rise.

As an example, the presence of SARS-
CoV-2 rose significantly in early November, 
causing leaders to adopt tighter restrictions on 
cadets and staff and forcing 100% of cadets to 
be tested to establish a baseline for the appar-
ent outbreak.

“Our surveillance testing here is designed 
not to eliminate the presence of the virus in 
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the Cadet Wing and the permanent party but 
to identify it early enough that we can pull 
those particular nodes out,” Hasstedt explains.

On a normal day, testing begins promptly 
at 7:15 a.m. Cadets, prep schoolers, faculty 
and staff are randomly selected for testing 
each day. Faculty and staff are chosen for test-
ing only if they have significant face-to-face 
contact with cadets on a regular basis.

Intercollegiate athletes — who are tested 
more regularly due to National Collegiate 
Athletic Association rules — are usually re-
moved from the group of potential candi-
dates for random testing. Cadets already in 
quarantine or isolation also are removed from 
the lists that are compiled by Cullenbine and 
his math team.

Dozens of test subjects line up for the swab 
test inside F-1 at Fairchild Hall on Tuesdays 
through Fridays. Members of the 10th Med 
Group are on hand to collect the samples and 
put them on ice.

Within the hour, the test tubes are trans-
ferred to a refrigerator in the biology lab. From 
there, volunteers from the faculty and staff 
handle the potentially infectious samples un-
der protective fume hoods — combining up 
to eight samples into one “pooled” sample. 

0715
RANDOM SURVEILLANCE TESTING IN F-1

0800
FACULTY AND STAFF COMBINE EIGHT SAMPLES INTO 
POOLS AND INACTIVATE INFECTIOUS VIRUS

1000
CADET VOLUNTEERS SEARCH FOR SARS-COV-2 VIRUS 
IN POOLS

1100
POSITIVE POOLS ARE SENT TO THE 10TH MED GROUP TO 
IDENTIFY INDIVIDUAL POSITIVE SAMPLES

1300
CADETS, FACULTY AND STAFF TESTING POSITIVE OR 
WHO HAVE COME IN CLOSE CONTACT WITH A COVID-19 
PATIENT ARE PLACED IN ISOLATION OR QUARANTINED
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“WE REALIZED THERE WAS KIND OF A 

MAGIC TESTING RATE — NOT TO FIND 

ALL THE VIRUS, BUT TO FIND ENOUGH 

OF THE VIRUS THAT IT NEVER GROWS 

EXPONENTIALLY. WE CALL THAT THE 

FIZZLE EQUATION. ANY NASCENT 

OUTBREAK FIZZLES OUT BEFORE IT 

HAS THE CHANCE TO GET GOING.”

THE FIZZLE EQUATION

-Col. Doug Wickert ’95
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“Having pooled samples helps preserve our 
resources and increases our efficiency,” Cul-
lenbine explains. “It reduces the number of 
tests we have to do.”

The virus is inactivated in each pool and 
then cadet volunteers arrive by midmorning 
to begin testing the combined samples for the 
SARS-CoV-2 virus. Samples are run through 
thermocyclers, instruments used to amplify 
viral RNA via the polymerase chain reaction 
(PCR) and allow for more-accurate testing.

If a particular pool tests positive, the 
eight individual swabs within that pool are 
tested separately to specifically identify who 
is infected. Unlike most testing programs 
that can take several days, USAFA’s same-
day results help curb infections.

“This is specifically targeting that broad-
er population where they might be carry-
ing the virus and spreading it, but they 
are not expressing any symptoms,” Has-
stedt explains. “Those are the folks we re-
ally want to identify and remove from the 
population quickly.”

LEFT: Lt. Col. Joseph Rohrer ’04, 
a surgeon with the 10th Medical 
Group, conducts surveillance 
testing of cadets, faculty and staff.

RIGHT: Daily test samples are 
placed in a refrigerator until they 
are handled by volunteer faculty 
members in the initial stages of 
testing. (Photos by Ryan Hall)

“USAFA IS ONE OF THE MODELS FOR 

THE WHOLE COUNTRY. THROUGH 

TRIALS AND TRIBULATIONS, WE’VE 

COME UP WITH A PLAN THAT REALLY 

KEEPS THE CADETS SAFE, ALLOWS 

THEM THE FREEDOM TO STILL HAVE 

THE CADET EXPERIENCE, AND IS A 

WAY FOR US TO LEARN ABOUT THE 

VIRUS AND SHARE THAT WITH THE 

REST OF THE COUNTRY.”
-Lt. Col. Dr. Joseph Rohrer ’04
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Once identified, cadets with COVID-19 
are placed in isolation, and those who have 
had close contact with those infected individ-
uals are placed in quarantine as a precaution.

With each round of testing and additional 
COVID-19 cases, Wickert says USAFA’s 
pandemic modeling becomes even more ac-
curate and helpful to senior leaders.

Teamwork

The success of the Pandemic Math Team is 
thanks, in part, to the unique set of skills that
each member brings to the table, according 
to Wickert.

“USAFA is a bastion of subject matter ex-
perts in a wide variety of fields,” he boasts. 
“And if you put a lot of smart people together 
who are mission-oriented … you’re going to 
get good results.”

The 14 faculty volunteers spend between 
50 to 250 hours a week, depending upon the 
level of testing that is being conducted, to ex-
ecute the mission, Almand reports.

“The impressive part is these faculty mem-
bers are not exempt or in any way relieved from 
teaching duties,” she says. “They are giving up 
at least four hours, but sometimes 16 hours, of 
their day to fulfill the testing mission.”

Almand says such extreme dedication to 
the mission allows test results to be available 
in less than a day, which is important to help 
keep infections at a minimum.

The volunteer effort is extraordinary, Hasstedt 
adds, when compared to much of academia.

“This endeavor is a truly exceptional ex-
ample of how our faculty members are teach-
ing, mentoring and leading by example in the 
classroom and are inculcating a spirit of service 
and problem solving in our cadets that weaves 
through all academic disciplines,” he says.

Cadets are very much a part of the program’s 
continued success. About 30 volunteers make 
up the Cadet COVID Surveillance Testing 
Team, and three serve as cadets-in-charge of 
the effort.

C2C Megan Doherty, a biology major on 
the pre-med track, admits it’s been a lot of extra 
work for those involved, but she and her team 
are glad to be a part of it.

“This has been an incredible opportunity,” 
she says. “If I went to any other school, I 
wouldn’t have had this opportunity to make a 
real-world impact.”

C3C Zackary Beatty agrees, noting that 
cadets have been quick to sign up as surveil-

lance testing volunteers when sign-up sheets 
are posted. 

“One of the great things about this institu-
tion is we have the opportunity as cadets to 
come in and help in any way that we can,” 
he says. “It’s amazing how we’re able to have 
hands-on experience.”

Almand, an assistant professor of biology, 
says the enthusiasm of the cadet volunteers 
keeps everyone on the team energized for the 
seemingly never-ending task of testing. 

Teaching cadets about PCR in the classroom 
rarely engages them, Almand suggests. But 
when they’re part of testing for SARSCoV-2, 
the cadets couldn’t be more attentive.

“Getting cadets excited about the power of 
biology, that’s the energizing part,” she smiles.

The Path Forward

Hasstedt reports that the efforts of the Pan-
demic Math Team are already influencing Air 
Force and Department of Defense (DoD) 
procedures elsewhere. Team members have 
briefed the deputy secretary of defense’s of-
fice on several occasions.

Travis, Wright-Patterson, Lackland and 
Keesler are implementing similar modeling 
and testing programs at their bases.

Other universities and organizations 
throughout the nation also have benefited 
from the Pandemic Math Team’s efforts. 
Both West Point and Annapolis have adapt-
ed the process to bring their students back 
on campus. Colorado College in Colorado 
Springs has tapped into USAFA’s ongoing 
research and expertise as well.

“USAFA is one of the models for the 
whole country,” Rohrer says. “Through trials 
and tribulations, we’ve come up with a plan 
that really keeps the cadets safe, allows them 
the freedom to still have the cadet experience, 
and is a way for us to learn about the virus 
and share that with the rest of the country.”

The Pandemic Math Team’s focus in No-

vember and December has been to keep the 
Cadet Wing relatively healthy so that cadets 
can travel home for winter break on Dec. 11.

Now they’re developing models and plans 
for the eventual return of everyone to campus 
in early January.

By next semester, Hasstedt is hoping to 
hire a full-time lab tech to eliminate some of 
the workload for volunteer faculty and staff 
on the team. But everyone is prepared to con-
tinue their efforts for the foreseeable future, 
if required.

“When you talk to the cadets and see how 
much they value and appreciate the opportu-
nity to be in class, when most of their peers 
at other institutions are not, it’s completely 
worth it,” he says. “It’s so much better as an 
educator to be in an in-person teaching envi-
ronment. We want to do everything we can to 
make that possible.”

The team is cautiously optimistic about 
new research that may indicate restriction 
of movement (ROM) policies could be 
loosened during the ongoing pandemic — 
requiring personnel to quarantine for one 
week versus the standard two weeks that 
CDC guidelines suggest.

Wickert reports that about 30,000 sol-
diers, airmen, sailors and Marines have been 
under two-week quarantines since March. If 
the quarantine period can be shortened, the 
Department of Defense will have fewer per-
sonnel on leave at any given time. USAFA 
intends to test that hypothesis when cadets 
return in January.

“If you can take a two-week quarantine and 
knock that down to one week, that’s 30,000 
man-weeks that the DoD has regained in pro-
ductivity,” he says. “The DoD is very inter-
ested to see the results of our modeling efforts 
and then what the actual results of the experi-
ment are once we do that in January, when 
the cadets come back from winter break.” 




