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In addition to the human toll, the COVID-19 crisis has upended 
much of the economy and exposed glaring weakness in the US 
health care system and its ability to operate in a pandemic. This 

is at once apparent in the level of risks, infections and illness to those 
workers whose primary occupation is to care for the infected and the 
sick. Apparent as well is the gross failure in those manufacture and 
supply chains essential for workers’ safety as well as in timely testing. 

As discussion about rebooting the economy takes place, it’s imperative 
that we rebuilt a robust pandemic planning and response system since 
that will be the critical domain where anticipated surges and revisits 
by COVID-19 (and also evolving new emerging infectious diseases 
will best be controlled).  If we get that right, then downstream crises 
like those that have hit the meatpacking and nursing homes and other 
sectors may well be more effectively contained.  

There have been ongoing infectious preparedness plans designed to 
stop, slow, or limit the spread of a pandemic in the United States for 
decades. These plans address limiting domestic spread and mitigating 
disease but also sustaining infrastructure and reducing the adverse 
effects of the pandemic on the economy and society. These plans 
have been developed by many sectors in response to potential small, 
medium and large scale outbreaks.

Infection control plans received sustained attention in response 
to the HIV epidemic in the 80s. Added impact was the emergence 
of multidrug resistant forms of tuberculosis – still a major deadly 
microbial disease throughout the ‘outside’ world. Growing concern 
about the threat from emerging infectious disease was consolidated 
in a 1992 report by the Institute of Medicine (IOM) with the charge: 
‘‘Pathogenic microbes can be resilient, dangerous foes. Although 
it is impossible to predict their individual emergence in time and 
space, we can be confident that new microbial diseases will emerge.” 
(Emerging Infections: Microbial Threats to Health, 1992)

In the 90s, the Centers for Disease Control [CDC] launched a 
nationwide effort to revitalize national capacity to protect the public 
from infectious diseases imbedded in a comprehensive platform 
(Preventing Emerging Infectious Diseases: A Strategy for the 21st 
Century, 1998).  Interest in infection control planning and response 
was amplified for the avian flu and other flu outbreaks including a 
SARS virus that resembles SARS-CoV2 after the turn of the century.  
Infection control planning and response took on even more urgency 
with the anthrax scare after the September 2001 ‘911’ and the fear of a 
possible deliberate use of smallpox created networks of bioterrorism 
policies, practices and agencies.

The National Response Plan (NRP) provides the mechanisms for a 
comprehensive coordinated response to all ‘Incidents of National 
Significance’ in the US.  These ‘incidents’ are defined as ‘high-impact 
events that require an extensive and well-coordinated multiagency 
response to save lives, minimize damage, and provide the basis for 
long-term community and economic recovery’. Though the NRP 
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principal focus was (and is) terrorist attacks and natural disasters, in 
2005 and 2006, the White House Homeland Security Council issued a 
National Strategy for Pandemic Influenza and the National Strategy 
for Pandemic Influenza Implementation Plan “aimed to stop, slow 
or otherwise limit the spread of a pandemic to the United States; 
limiting domestic spread, mitigating disease, suffering and death; and 
sustaining infrastructure and lessening the effects on the economy 
and society as a whole.” (The National Strategy and Implementation 
Plan has not been updated since 2005-06.) 

The Department of Health and Human Services (HHS) issued its own 
Pandemic Influenza Plan in 2005. This Pandemic Influenza Plan was 
updated in 2009 and, more recently, in 2017. (COVID-19 is not an 
influenza virus so it remains a question as to how National Response 
Plan-related initiatives apply–although these viruses share the same  
modes of transmission.)

However, as each disease threat waned, so did attention and resources 
to these plans. There were still highly articulate analyses and research 
on infection control and response in many sectors, especially health 
care, emergency response and in the military. When the EBOLA 
virus threatened a potential world-wide pandemic in 2014- 2016 the 
Obama administration assembled a pandemic response unit within 
the National Security Council. They even presented a mock influenza 
epidemic scenario for the incoming Trump administration. The Trump 
administration disbanded the unit.

Pathogenic microbes can be resilient, 
dangerous foes. Although it is impossible to 
predict their individual emergence in time 
and space, we can be confident that new 

microbial diseases will emerge.
Institute  of Medicine, Emerging Infections: 

Microbial Threats to Health [1992]

continued on page 4- COVID-19

Manufacturers, hospitals and the 
government all lost critical time because 

of the disarray in the protective 
equipment in the supply chain.

The Wall Street Journal 4.30.2020
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THE FOLLOWING FIVE DOCUMENTS (on page 4) CAN 

SERVE AS A FOUNDATION TO REBUILD A ROBUST 

NATIONAL PANDEMIC PLANNING AND RESPONSE 

SYSTEM, REDIRECTING A CRISIS THAT HAS BEEN 

MET WITH A HERETOFORE HIGHLY DYSFUNTIONAL  

NATIONAL RESPONSE.
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Tech Bulletin

Per- and 
Polyfluoroalkyl 
Substances

Per- and polyfluoroalkyl substances (PFAS) are a group of man-
made chemicals that includes PFOA (perfluorooctanoic acid), 
PFOS (perfluorooctanesulfonic acid), GenX, and many other 

related chemicals. PFAS have been manufactured and used in a variety 
of industries around the globe, including in the United States since the 
1940s. Their main benefits stem from their ability to impart non-stick 
and repellent properties to surfaces, from Teflon coatings for cookware 
to stain repellent Scotchguard on fabric, from the lining of pizza boxes; 
and they are a component in some of the most effective firefighting 
foams to suppress fires and spills of flammable liquids. 
 Although there are up to 4700 different related chemicals, PFOA 
and PFOS (8-carbon chain PFAS) are the most studied and, though 
they have now been voluntarily phased out by industry, they remain 
environmentally ubiquitous and long-lasting. It is their persistence 
in the environment that causes the greatest concern: Seeping into 
ground water, spreading throughout the world’s oceans, and finally 
bioaccumulating into the food chain; they take a long time to break 
down.  Their environmental half-life is up to 92 years; half-life in humans 
is 2 to 8 years.  Blood levels of PFAS now can be found in almost all the 
planet’s inhabitants. 
 As the 8-carbon chain PFAS have been phased out, the industry 
has moved to 6-carbon chain products that were expected to be safer. 
PFHxA, the 6-carbon equivalent to PFOA, is a persistent material but 
may not bio-accumulate in humans as much as PFOA.  On the other 
hand, PFHxS, the C6 equivalent to PFOS, is also persistent and bio-
accumulates just as much, and possibly more than PFOA or PFOS
 GenX is a trade name for a technology that is used to make high 
performance fluoropolymers (e.g., some nonstick coatings) without 
the use of PFOA. GenX chemicals have been found in surface water, 
groundwater, drinking water, rainwater, and air emissions in some areas.  
As part of EPA’s draft toxicity assessment, the agency has developed 
draft oral reference doses (RfDs) for GenX chemicals and PFBS. 

continued on page 3 - PFAs

Living organisms, including fish, animals and humans, where PFAS 
have the ability to build up and persist over time.

Health Effects
 The most-studied PFAS chemicals are PFOA and PFOS. Studies 
indicate that PFOA and PFOS can cause reproductive and developmental, 
liver and kidney, and immunological effects in laboratory animals. Both 

chemicals have caused tumors in animals. The most consistent findings 
in humans are increased cholesterol levels among exposed populations, 
with more limited findings related to:

♦	 low infant birth weights (although not supported by the C8 
Science Panel—see below)

♦	 effects on the immune system (A study of children in the remote 
Faroe Islands found decreased immune response to vaccines 
correlated with elevated PFAS blood levels)

♦	 cancer (for PFOA), and thyroid hormone disruption (for PFOS).

 The International Agency for Research on Cancer (IARC) regards 
PFOA as possibly carcinogenic to humans (Group 2B IARC category) 
based on limited evidence of carcinogenicity in both humans (for 
a positive association for cancer of the testis and kidney) and for 
experimental animals (a variety of tumors as well as neonatal loss and 
liver enlargement)

C8 Science Panel 
A 2005 court settlement with DuPont after an environmental release of PFOA 
in Parkersburg, West Virginia resulted in the establishment of the C8 Science 
Panel, scientists were charged with conducting an epidemiologic study of the 
possible human effects of PFOA exposure among tens of thousands of area 
inhabitants. 

The C8 Science Panel found:
 Epidemiologically probable link to elevated cholesterol, ulcerative 
colitis, thyroid disease (particularly hypothyroidism in children), 
testicular and kidney cancer*, pregnancy-induced hypertension, 
weakened antibody response to influenza vaccine. 
 Study found no link to: heart disease, chronic kidney disease, 
liver disease**, osteoarthritis, Parkinson’s disease, autoimmune 
diseases other than ulcerative colitis, common infections, childhood 
neurodevelopment disorders including attention deficit disorder and 
learning disabilities, asthma and COPD, stroke, diabetes, birth defects, 
miscarriage and stillbirth, pre-term birth and low birth weight infants***.

*Some evidence also implicates prostate cancer, ovarian cancer, and 
non-Hodgkin’s lymphoma

** There is some evidence of elevations of the liver enzyme, alanine 
transaminase (ALT) and other liver changes

*** Babies born to mothers exposed to PFAS can be exposed both during 
pregnancy and while breastfeeding. However, PFAS exposures from 
powdered infant formula reconstituted with PFAS-free water were 
comparable to PFAS exposures from breast milk—felt to be due to 
packaging and/or production processes of the formula. Nonetheless, 
nursing mothers should continue to breastfeed. Concentrations of 
both PFOA and PFOS tended to be higher in children than in their 
mothers. This difference persisted until they were about 12 years of 
age for PFOA and at least 19 years of age for PFOS.  Other evidence 
shows possible delay in puberty in boys and girls.

 

Since many PFAS are resistant to oil, grease, water, and heat, they 
have been put to many uses. Thus there are many ways to be 
exposed either by mouth, by breathing, or through the skin.

Some exposure routes:
Food packaged in PFAS-containing materials e.g. the lining of pizza 
boxes and other “takeout” containers (lower blood levels have been 
found in people who tend to eat home-cooked meals); food processed 
with equipment that used PFAS, or grown in PFAS-contaminated soil 
or water, especially farm fields fertilized with biosolids (processed 
sewage). 

Commercial household products, from exposure in the 
normal use, biodegradation, or disposal of consumer products that 
contain PFAS, including stain- and water-repellent fabrics (e.g. 
Scotchguard, GoreTex), carpets, leather and apparel, nonstick products 
(e.g., Teflon), polishes, waxes, paints, cleaning products.

Workplace, workers in certain occupational settings or through 
contaminated air in production facilities or industries (e.g., chrome 
plating, electronics manufacturing or oil recovery); PFAS manufacturing 
and processing facilities, airports, and military installations and civilian 
firefighters that use firefighting foams.

Drinking water, typically localized and associated with a specific 
facility (e.g., manufacturer, landfill, airfield, wastewater treatment 
plant, firefighter training facility). PFOA, PFOS, and GenX have been 
demonstrated in a number of drinking water systems due to localized 
contamination. (You can view more information about exposures 
to PFAS through drinking water on EPA’s Drinking Water Health 
Advisories for PFOA and PFOS page)

PFAS Uses and 
Routes of Exposure



  
Agency for Toxic Substances and 
Disease Registry (ATSDR) 

The Agency for Toxic Substances and Disease Registry (ATSDR) 
is a federal public health agency within the United States 
Department of Health and Human Services. The agency focuses 
on minimizing human health risks associated with exposure to 
hazardous substances.

The Agency for Toxic Substances and Disease Registry (ATSDR) 
documents the following health effects:  

♦	 Increases in serum lipids, particularly total cholesterol and low-
density lipoprotein (LDL) cholesterol (PFOA, PFOS, PFNA, 
PFDeA) 

♦	 Increased risk of thyroid disease (PFOA, PFOS) 
♦	 decreased antibody response to vaccines (PFOA, PFOS, PFHxS, 

PFDeA) 
♦	 increased risk of asthma diagnosis (PFOA) 
♦	 increased risk of decreased fertility (PFOA, PFOS) 
♦	 small (<20 g or 0.7 ounces per 1 ng/mL increase in blood 

perfluoroalkyl level) decreases in birth weight (PFOA, PFOS)  
	

Regulation:
 The US Environmental Protection Agency (EPA) and the Agency for 
Toxic Substances and Disease Registry (ATSDR) have each estimated 
levels of total human exposure to PFOS and PFOA that they believe 
will not lead to toxicity. The draft ATSDR estimate is lower than the 
EPA number because they made different decisions on how to predict 
human toxicity from animal studies, but both include significant safety 
margins to account for uncertainty. Issuing guidance to state and local 
governments and public water providers about levels of PFOA and 
PFOS in drinking water and groundwater, the EPA has set the advisory 
level at 70 ppt (parts per trillion). The State of Rhode Island requires 
water providers to keep the concentration of these compounds below 
that EPA level. However, while some states have chosen to set higher 
exposure limits, others have set more stringent standards.  
 A comprehensive review of environmental PFAS exposure in 
Michigan strongly suggests that the EPA advisory level of 70 ppt 
in drinking water (which applies to PFOA + PFOS) will still result 
in significantly elevated PFAS blood levels over time and would 
presumably still result in health effects.  The Michigan panel went on 
to suggest the state consider adding advisory levels even for short-
chain (or replacement) PFAS based on toxicologic studies. 
 The FDA has thresholds for only PFOA and PFOS and there is no 
current regulatory limit for PFAS generally in food packaging.

PFAs - continued from page 2

Worker Exposures

ATSDR and others quote studies comparing blood levels in PFAS 
production workers, Ohio Valley residents who were highly exposed, 
and the general population: 
 

♦	 Workers—1000 ng/mL (mu/L)  
♦	 OV Residents—33 up to 423 
♦	 General population—3.92

 It is not clear if these blood levels have any clinical impact. 
Published evidence connecting PFAS production workers exposure to 
specific clinical health effects is either hard to come by or not available.  
Likewise, there is little or no evidence of PFAS blood level readings 
among civilian and military firefighters from the frequent use and 
exposure to firefighting foam.  Studies of these populations would be 
valuable in assessing the relative connection of PFAS to  human illness.
 The Occupational Safety and Health Administration (OSHA) does 
not have specific standards to directly address occupational exposures 
to perfuoroalkyl substances and the National Institute for Occupational 
Safety and Health (NIOSH) refers inquiries to the ATSDR standard.
 However under the OSHA HAZ.COMM standard employers 
must include any new significant information they become aware 
of regarding a chemical products hazards in their facility’s Hazard 
Communications Program (HCS 29CFR 1910.1200), and this 
information must be communicated to exposed employees.  But there 
is little clinical occupational health data on most PFAS. So its not clear 
if the HAZ COMM standard applies.

PFAS Environmental Abatement Proposals
As noted by the Michigan panel: “There are only a few treatment 
methods that have been demonstrated to be effective for removing 
PFAS from drinking water at the field or full-scale (community water 
system) level. These include: 

♦	 sorption by granular activated carbon (GAC) or anion exchange 
resin (AIX), 

♦	 membrane filtration(M-FIL), 
♦	 reverse osmosis (RO), and 
♦	 coagulation/flocculation/sedimentation
 (COAG/FLOC/SED).” 

 Whatever the method used to abate PFAS, it is important that the 
end-product of that removal–absorption of the chemical by activated 
carbon, for example–be itself abated in a way that destroys the PFAS it 
contains.

Open questions regarding the health impacts of PFAS and 
PFAS cleanup

There are many unanswered issues. Some of the newer, substitute 
forms of PFAS in current use are poorly understood. More research 
is also needed on the wide range of potential environmental pathways 
of exposure beyond just drinking water. New technology that could 
effectively remove the full range of PFAS in a practical way would also 
be at the top of the list.’   Brown epidemiologist David Savitz who led 
the Michigan PFAS Science Advisory Committee was part of the C8 
Science Panel, 
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This special COVID-19 Awareness Training is prepared and conducted by 
TNEC in association with CTCOSH, MASSCOSH, NHCOSH and RICOSH.

Next Steps for Worker Safety 
As Organizations Open During COVID-19
The New England Corsortium (TNEC) based at UMASS Lowell, 
offers a 2-hour training course on worker safety as organizations 
begin to open businesses during COVID-19. This no cost train-
ing is delivered virtually with live instructors. TNEC is a worker 
health and safety training program funded by the National In-
stitute of Environmental Health Sciences and since 1987 has de-
livered training to workers in New England in hazardous mate-
rials and emergency response, disaster preparedness, infectious 
disease preparedness and general workplace health and saftety.

This course covers:
• Assessing and controlling risk
• Job Hazrd Analysis
• Worker Rights
• Workplace Exposure Control and Exposure
• Safety Using Cleaning and Disinfecting Solutions
• Chemical Safety/Chemical Data Sheets
• Protecting Your Health at Work
• Personal Protective Equipment for Cleaning and Disinfecting
• Cleaning and Disinfecting Delivery Systems
• Mental Health and Well-being During a Crisis

If you have already taken Phase I COVID-19 
Awareness Training, we recommend you sign up for Phase II.
If you feel others in your organization can benefit 
from this training, please pass this information along.
For more information contact David Coffey at TNEC:
David.Coffey@uml.edu or (978) 934-3296

COVID-19 - continued from page 1

They embrace but are not limited to:
 - viral research in the arenas and among species where 
  pandemic organisms originate;
 - vigilant monitoring for spillovers;
 - reform of medical information recording and 
  communication systems;
 - systems to develop diagnostic tests and testing rapidly and 
  in abundance;
 - improved surge capacity by medical providers;
 - supple supply chains for PPE, ventilators, engineering controls; 
 - research and development in infectious disease transmission 
  and methods of environmental control; 
 - coordination of planning and decision among multiple jurisdictions;
 - research on NPI non-pharma interventions 
  (isolation, quarrantines, social distancing etc.);
 - public education and drills on NPI;
 - public health leadership; and
 - sustained and reliable funding cycles.

CDC, Preventing Emerging Infectious Diseases: A Strategy for the 21st Century
(1998). Provide a broad and specific new direction for planning for and
responding to pandemic outbreaks based on our goals: surveillance and
response, applied research, infrastructure and training, and prevention and
control. [https://www.cdc.gov/MMWR/PDF/rr/rr4715.pdf]
2016 National Security Council Playbook for Early Response to High
Consequence Emerging Infectious Disease Threats and Biological
Incidents is online at https://assets.documentcloud.org/
documents/6819268/Pandemic-Playbook.pdf.
‘After the Storm’ Dr Siddhartha Mukherjee, The New Yorker, May 4, 2020. 
A world famous NYC oncologist addresses how COVID-19 had revealed
deep flaws in the system of American medicine, and outlines the experience
and opinions of many front line clinicians and experts trying to function
within the dysfunctional system and suggests ways of recovery. 
First Opinion: We need the real CDC back, and we need it now, Dr. Ashish K.
Jha, April 29, 2020 [https://www.statnews.com/2020/04/29/we-need-the
real-cdc-back-and-we-need-it-now]  Dr. Jha has recently been appointed as
Dean of the School of Public Health at Brown University.
‘How to stop the Next Pandemic’ by Jennifer Kahn, New York Times 
Sunday Magazine, April 21,2020
[www.nytimes.com/2020/04/21/magazine/pandemic]
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