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Scientific Discovery

PNNL is Focused 
on DOE’s 
MISSIONS and 
Addressing Critical
NATIONAL 
NEEDS

Energy Independence

Environmental ManagementNational Security
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PNNL is an 
ECONOMIC 
ENGINE
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Employees

$1.1B
Annual Spending

$487M
Total Payroll (FY 2019)

340
Inventions

194

Patents

36
Licenses

4,997
Total Economic Output 

(FY 2019)

Jobs Generated 
in Washington (FY 2019)

Companies with PNNL 
Roots (FY 2019)

8,200

$1.67B

81
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50+ years developing goodwill
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Historical

$28.5M

FY 2019

$0.52M
Philanthropic Investments

347,000

Historical FY 2019

30,000
Team Battelle Volunteer Hours

>120

Historical FY 2019

56
Community Organizations

Visit pnnl.gov/events
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Today’s 
discussion: 
transmission 
and infected 
states in the 
viral infection 
process
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Terminology

Pandemic 
• An outbreak of a disease that is prevalent over a 

continent or the world
NOTE: An epidemic is more localized

Transmission
• Spreading a disease 

Mutation
• Changes to the genome of a pathogen or 

organism that may affect transmission, 
symptoms, or prior immunity

Infectious/Contagious 
• The state of being able to transmit a disease to 

another person

Vaccine
• A preventative measure to build immunity against 

a specific disease

Model
• A representation of a disease or process that can 

recapitulate key aspects

Reservoir
• Any person, animal, plant, soil, or substance in 

which an infectious agent normally multiplies
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Highly transmissible!

NPR.org

SARS-CoV-2

Transmission is a measure of contagion
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JAMA. 2020;324(8):782-793. doi:10.1001/jama.2020.12839

How does SARS virus infect cells?



Lung Damage

Skin Damage

Heart Disease

Neurological Damage

Kidney Damage

Blood Clots & Stroke
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Long-term effects of COVID are emerging
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Why are some 
infected people 
asymptomatic?
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How is the virus transmitted?
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Transmission distance is 
dependent on:
• Droplet size
• Humidity
• Temperature
• Velocity 

Why social 
distancing works
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Why 6 feet of social distancing?
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Is 6 feet far enough?
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Transmission has 
been documented in 
restaurants
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Outside air ventilation can reduce transmission

https://www.nytimes.com/interactive/2021/02/26/science/reopen-schools-safety-ventilation.html

Open windowClosed windows Open window + air purifier
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Masks provide a 
physical barrier to 
reduce transmission

COVID-19



22

Why do masks work? Are all masks equal?

ACS Nano 2020, 14, 6339−6347

1 layer 2 layers
Cotton (80tpi) 14% 49%
Cotton (600tpi) 98% 99%
Flannel 44%
Poly blend 73% 90%
Silk 56% 65%
Gaiter 50% 50%
Cotton+flannel 96%
Cotton+poly 99%
Double gaiters 90%
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Vaccines will also slow the spread



Wash hands

Social circle small

Wear a mask

Vaccine
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What can you 
do to keep your 
community 
safe?

• Wash your hands
• Wear your mask
• Socially distance
• Keep your contact circle 

to a minimum
• Get vaccinated
• Stay vigilant



25

Next: we will discuss testing and vaccines
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Thank you

28


	Behind the Mask: �The Science on Stopping the Spread
	Slide Number 2
	Slide Number 3
	PNNL is an ECONOMIC ENGINE
	50+ years developing goodwill
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Today’s discussion: �transmission and infected states in the viral infection process
	Terminology
	Transmission is a measure of contagion
	How does SARS virus infect cells?
	Long-term effects of COVID are emerging
	Why are some infected people asymptomatic?
	How is the virus transmitted?
	Why social distancing works�
	Why 6 feet of social distancing?
	Is 6 feet far enough?
	Transmission has been documented in restaurants
	Outside air ventilation can reduce transmission
	Masks provide a physical barrier to reduce transmission
	Why do masks work? Are all masks equal?
	Vaccines will also slow the spread
	What can you do to keep your community safe?
	Next: we will discuss testing and vaccines
	Slide Number 26
	Slide Number 27
	Slide Number 28

