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New edition of Green 
Cleaning, Sanitizing 
and Disinfection: A 
Toolkit for Early Care 
and Education will be 
available in March or 
April including 
updates for COVID-19

https://wspehsu.ucsf.edu/projects/environmental-health-in-early-care-and-education-project/
https://wspehsu.ucsf.edu/projects/environmental-health-in-early-care-and-education-project/
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 SARS CoV-2, the virus that causes COVID-19, is transmitted primarily 
in droplets and aerosols. 

 Droplets are heavier and fall to the ground.

 Aerosols are lighter and can travel in air farther and last in the air 
longer than droplets.

Efforts to make ECE facilities safer from transmission of 
SARS CoV-2 should be focused primarily on reducing 
virus in the air.
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The Layered Risk Reduction Approach!
 Can lead to a 95% reduction in risk (possibly even lower in 

child care aged children because they are less likely to 
transmit SARS CoV-2 than older children or adults) of 
transmission of the COVID-19 virus.

 Results in decreased use of, and exposure to, harmful 
chemicals for indiscriminate disinfection of surfaces.

We can’t disinfect our way out of this pandemic!
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◦ Reduce source
◦ Require masks inside
◦Distance from source
◦Ventilate
◦ Filter
◦Disinfect
◦ Educate
Thanks to Richard L. Corsi, Ph.D., PE. Dean, Maseeh College of Engineering & Computer 
Science, Portland State University
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 Stay home when you are sick.

 Quarantine if you are within 6 feet of someone for 15 minutes 
or more who is diagnosed with COVID-19.

 Get vaccinated!

 Avoid singing.

 Reduce numbers indoors; eat outside if possible.
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(1911) An Open Air Class on Day Camp Rutherford, New York Manhattan Island across river. New York, 
1911. [Photograph] Retrieved from the Library of Congress, https://www.loc.gov/item/98504844/.

(1911) Fresh air class--Public School #51--Manhattan, N.Y. City--Rest hour. New York, 1911. 
[Photograph] Retrieved from the Library of Congress, https://www.loc.gov/item/98504828/.
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 Keep mask on especially when speaking, shouting, singing.
◦ 10 times more aerosols are produced when speaking than 

when just breathing.
◦ 50 times more when shouting, singing (which is why these 

activities should be discouraged, even with a mask).

 Most children as young as two can be taught to wear a mask. 
◦ No masks for children younger than two.

 Surgical masks more available now, provide more protection to 
the wearer.

 Cloth masks-three layers is best.

Photo: © Victoria Leonard
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“…a ‘mouth-and-nose lockdown is far more sustainable than a 
full lockdown, from economic, social, and mental health 
standpoints.’”

Lelieveld J, et al. Model Calculations of Aerosol Transmission and Infection Risk of COVID-19 in Indoor Environments. International journal of 
environmental research and public health. 2020;17(21). Epub 2020/11/07. doi: 10.3390/ijerph17218114. 
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 Social distance-everyone stays 6 feet away from others when 
it’s possible.
◦ Younger children have trouble with social distancing, but also are less 

likely to transmit the virus that causes COVID-19. 

◦ Older children are more likely to transmit COVID-19 but are also better 
able to social distance.
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 Building ventilation can be as effective as public health interventions.

 Ventilation is an important way to remove particles from the air.  There are several 
kinds of ventilation equipment including:
◦ Windows/Doors
◦ HVAC, including filters that are part of most HVAC systems 
◦ Outdoor air penetration of the building envelope (infiltration)-less common in 

newer, tight buildings

 These tools provide fresh air by diluting infectious airborne microbes in the air and 
removing some, or all, of them by filtering them out.
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What can you do to improve the air in ECE facilities?
 Increase ventilation rate
◦ Maximize outdoor ventilation rate (bring in more fresh outdoor air)
 HVAC, doors, windows

 Increase filter efficiency
◦ Upgrade HVAC filter efficiency to MERV> or = 13

 Supplement with portable air cleaners
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Prof. Jose L. Jimenez, University of Colorado-Boulder

Probability of 
infection applies to 
airborne virus only. 
Hand washing and 
cleaning/disinfecting 
surfaces confers 
(small) additional 
reduction in risk 
from surface 
transmission.

A COVID-19 
superspreader
unknowingly infected 
52 of the 60 singers 
(or 86.7%) at a choir 
practice in 
Washington State 
leading to the deaths 
of two people
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 We can’t disinfect our way out of the COVID-19 Pandemic! New research 
shows little transmission from surfaces.

◦ “In my opinion, the chance of transmission through inanimate surfaces is very small, and 
only in instances where an infected person coughs or sneezes on the surface, and someone 
else touches that surface soon after the cough or sneeze (within 1–2 h).…I believe that 
fomites that have not been in contact with an infected carrier for many hours do not pose a 
measurable risk of transmission in non-hospital settings. A more balanced perspective is 
needed to curb excesses that become counterproductive.”

 Goldman E. Exaggerated risk of transmission of COVID-19 by fomites. The Lancet Infectious diseases. 2020;20(8):892-3. Epub
2020/07/07. doi: 10.1016/s1473-3099(20)30561-2.
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 Aerosol disinfectant sales by Reckitt Benckiser are up over 
100% in 2020, climbing +120% in the third quarter of 2020.

 Indiscriminate use of disinfectants can cause health effects. 
◦ Frequent users have increased risk of:
 chronic obstructive pulmonary disease (COPD), 
 asthma,
 eye irritation.
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 Disinfectant residues left on a surface can become 
airborne and inhaled:
◦ contributing to poor indoor air quality affecting those with
 asthma, allergies
These residues contain chemicals that can: 
 cause cancer, eye and skin irritation, central nervous system (CNS) 

impairment.

Children are particularly affected by ingesting these 
residues in dust.

Animal studies show some disinfectants can impact 
reproductive health.
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 Increased use of disinfectants has impacts on human 
health  but also on the environment. For example:

◦ Half of all disinfectants on EPA’s List N (disinfectants 
believed to be effective against SARS CoV-2) were 
quaternary ammonium compounds in June, 2020.

◦ These compounds 
 are released during manufacture and after use into 

surface waters, 
 break down slowly, 
 are toxic to aquatic organisms.

Hora PI, Pati SG, McNamara PJ, Arnold WA. Increased Use of Quaternary Ammonium Compounds during the SARS-CoV-2 
Pandemic and Beyond: Consideration of Environmental Implications. Environmental science & technology letters. 2020;7(9):622-
31
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 Disinfectants are an important tool for reducing the risks of 
infection in ECE but they should only be used when and where 
they are needed, and the safest possible products should be 
used.

Photo: © Victoria Leonard
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New technologies are now available that involve a number of
different devices that manufacturers make disinfection claims 
for. 
 The EPA does not license devices the way it does chemical 

disinfectants (which are registered pesticides).
 The EPA does not verify the disinfection claims of device 

manufacturers.
◦ if you decide to use a device that makes disinfection claims, you will 

need to review the manufacturer’s efficacy data and decide whether the 
device will work for your purposes.



Green Cleaning Toolkit for Early Care and Education

 Apply ready to use or 
diluted disinfectant with 
a microfiber cloth, 
sponge, mop, or 
autoscrubber. 

 Disinfecting wipes: 
make sure surface 
remains glistening wet 
for the required contact 
time.

 These are the safest ways to apply 
disinfectants. They produce the least 
aerosolized particles in the air.

 When aerosolized particles are in the 
air:
◦ we breathe them.
◦ they react with other chemicals in 

the air and we end up with the 
unintended chemical consequences.
 These have not been adequately studied! 
◦ They land on surfaces where they 

dry and then flake off into dust.
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 Apply directly on the surface with a 
mechanical spray device (using the 
coarse or stream setting).

 Spraying increases aerosolized 
disinfectant in the air where we can 
breathe it. You also get “bounce back” 
when you spray hard surfaces, 
increasing exposure of the person 
applying the spray.
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 Electrostatic sprayers apply a positive 
charge to disinfectants as they pass through a 
sprayer nozzle. 
◦ Charged droplets repel one another, look for neutral 

surfaces which they stick to and wrap around to coat all 
sides. 

◦ Provide a more uniform coating of disinfectant on sprayed 
objects.

 Use only List N products approved for use with 
electrostatic sprayers. 

 Verify on the product label and follow specific 
application instructions, including required 
contact times and PPE 

 Wear the personal protective equipment (PPE) 
listed on the product label or SDS. 

 At a minimum, the following PPE should be worn 
while using an electrostatic sprayer:
◦ Protective clothing: disposable gown, Tyvek coveralls or lab 

coat

◦ Chemical goggles (non-vented) 

◦ Face shield (if splash or spray to face possible)

◦ Disposable gloves (nitrile ≥ 5 mil)

◦ Respiratory protection
University of Washington: Environmental Health and 
Safety, (2021) “Electrostatic Sprayers”
https://ehs.washington.edu/system/files/resources/electr
ostatic-sprayers-focus-sheet.pdf

https://ehs.washington.edu/system/files/resources/electrostatic-sprayers-focus-sheet.pdf
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Issues with electrostatic sprayers: 
◦ Many of the disinfectants used with ESs are QUATS (irritate lungs and linked to reproductive harms in 

animals)

◦ You still have to clean surfaces first. This is often overlooked when describing the advantages of sprayers.

◦ The room has to be empty. It’s not clear how long the disinfectant remains in the air (depends on how 
many air changes/hour your ventilation can achieve).

◦ Spraying is often indiscriminate-backpacks, furniture etc.

◦ Is sufficient disinfectant applied to surfaces to stay glistening wet for the required contact time?

◦ If not rinsed, QUATS dry on surfaces and flake off into dust which young children ingest.

◦ We don’t know what the unintended consequences are of sending an electric current through liquid 
antimicrobial disinfectants and then spraying indoor environments.

◦ Precautionary Principle!
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 Electrolyzed water (Hypochlorous Acid)
◦ The result of applying an electrical current to 

salt water.
◦ The active ingredient of electrolyzed water is 

hypochlorous acid (HOCL).

 Use the premeasured packets of reagents and 
follow directions to make your own solution that 
goes with a handheld sprayer (or wheeled sprayer) 
made specifically to use those particular packets. 

 Larger machines are more complicated to use and 
depend on the pH of the solution to work properly.



Green Cleaning Toolkit for Early Care and Education

 Issues with Electrolyzed water
◦ When HOCL evaporates out of a solution it becomes a gas. It reacts with 
 other indoor gases, 
 light, 
 surfaces,
 airborne particles,
 the lining of your lungs or skin,
to form by products that are harmful to our health.

◦ There is concern among scientists about the health effects of exposure to 
HOCl gas itself, but also to the daughter products of its chemical reactions 
which have not been well studied,
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 Foggers/misters depend on gravity to 
deliver disinfectant to surfaces.

 Foggers should never be used.
◦ Surfaces still have to be pre-cleaned.

◦ Delivery to surfaces may be uneven and 
contact time, and therefore disinfection, may 
not be achieved. 

◦ They invite indiscriminate use of disinfectants 
indoors.

◦ They pose health risks to the applicator and 
they do not accomplish anything that you 
can’t accomplish by using conventional 
application methods.

◦ Foggers may cause permanent damage to 
electronic equipment.
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• When ozone is infused in water, it becomes 
aqueous ozone. It is an effective cleaner and it 
also destroys organisms by damaging their 
internal structures and cell walls. 

• Some  aqueous ozone devices make disinfecting 
claims, others claim to be sanitizers. They claim 
effectiveness against a large number of bacteria 
and viruses including E coli and salmonella. 

• In some device tests, aqueous ozone does not kill 
SARS CoV-2.

• Aqueous ozone breaks down into oxygen and  
water. It leaves no residue and does not have to 
be rinsed.

Issues with Aqueous Ozone
• Ozone in its gaseous form is very toxic 

to humans. Do not spray aqueous ozone 
in the air. 

• Health effects of gaseous ozone include 
respiratory symptoms, reduced lung 
function, and airway inflammation. 

• People with asthma are especially 
susceptible to gaseous ozone exposure.
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Dry steam vapor technology:

•Very effective for cleaning and rapid 
sanitizing/disinfecting.
•Approved for most surfaces, including food contact 
surfaces. 
•Unfortunately, still very expensive.
•Doesn’t technically meet many state licensing 
requirements that ECE facilities use a “hospital grade 
disinfectant.”
•EPA registers, but does not evaluate effectiveness of, 
devices marketed as effective for disinfecting.

Research shows microfiber and steam were as effective as 
disinfectant at controlling an outbreak of norovirus.

Devices

Courtesy of Advanced Vapor Technology
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 UV light
◦ For surfaces:
◦ EPA research shows microbes can hide from UV light in cracks/crevices of uneven 

surfaces, even stainless steel. 
◦ Light must have direct line of sight to all surfaces requiring disinfection.

Issues with UV
◦ Direct exposure to UV wavelengths can damage skin and eyes and genetic material. Must 

be used when rooms are unoccupied.
◦ Ozone can also be generated by prolonged use of some UV-C devices.
◦ The costs/benefits of installation and operation of UV radiation bulbs to disinfect air 

have not been fully demonstrated to outweigh the use of an effective ventilation system 
in schools.
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 Questions?
◦ pehsu@ucsf.edu

WSPEHSU website:
https://wspehsu.ucsf.edu/

Green Cleaning, Sanitizing, and Disinfecting Toolkit:
https://wspehsu.ucsf.edu/projects/environmental-health-in-early-care-
and-education-project/

mailto:pehsu@ucsf.edu
https://wspehsu.ucsf.edu/
https://wspehsu.ucsf.edu/projects/environmental-health-in-early-care-and-education-project/


Green Cleaning Toolkit for Early Care and Education

 Abernethy M, Gillespie E, Snook K, Stuart RL. Microfiber and steam for environmental cleaning during an outbreak. Am J Infect Control. 
2013;41(11):1134-5. Epub 2013/05/21. doi: 10.1016/j.ajic.2013.02.011. PubMed PMID: 23685093.

 Ben-Shmuel A, Brosh-Nissimov T, Glinert I, Bar-David E, Sittner A, Poni R, et al. Detection and infectivity potential of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) environmental contamination in isolation units and quarantine facilities. Clinical microbiology and 
infection : the official publication of the European Society of Clinical Microbiology and Infectious Diseases. 2020;26(12):1658-62. 

 California Air Resources Board list of certified air cleaners https://ww2.arb.ca.gov/list-carb-certified-air-cleaning-devices

 Clausen PA, Frederiksen M, Sejbæk CS, Sørli JB, Hougaard KS, Frydendall KB, et al. Chemicals inhaled from spray cleaning and disinfection 
products and their respiratory effects. A comprehensive review. International Journal of Hygiene and Environmental Health. 
2020;229:113592. doi: https://doi.org/10.1016/j.ijheh.2020.113592.

 Crownhart, C., Environmental Health News (2/19/2021) “Use of disinfectants has soared, sparking new examination of ingredients” 
https://www.ehn.org/quats-health-covid-disinfectant-2650608215/bacterial-resistance

 Daschner F, Schuster A. Disinfection and the prevention of infectious disease: No adverse effects? American Journal of Infection Control. 
2004;32(4):224-5. doi: https://doi.org/10.1016/j.ajic.2003.10.008.

 Dattner I, Goldberg Y, Katriel G, Yaari R, Gal N, Miron Y, et al. The role of children in the spread of COVID-19: Using household data from 
Bnei Brak, Israel, to estimate the relative susceptibility and infectivity of children. PLoS computational biology. 2021;17(2):e1008559. Epub
2021/02/12. doi: 10.1371/journal.pcbi.1008559. PubMed PMID: 33571188

 Dumas O, Varraso R, Boggs KM, Quinot C, Zock JP, Henneberger PK, et al. Association of Occupational Exposure to Disinfectants With 
Incidence of Chronic Obstructive Pulmonary Disease Among US Female Nurses. JAMA Netw Open. 2019;2(10):e1913563. Epub 2019/10/19. 
doi: 10.1001/jamanetworkopen.2019.13563.

https://ww2.arb.ca.gov/list-carb-certified-air-cleaning-devices
https://www.ehn.org/u/caseycrownhart
https://www.ehn.org/quats-health-covid-disinfectant-2650608215/bacterial-resistance
https://doi.org/10.1016/j.ajic.2003.10.008


Green Cleaning Toolkit for Early Care and Education

 Eldeirawi K, Huntington-Moskos L, Nyenhuis SM, Polivka B. Increased disinfectant use among adults with asthma in the era of COVID-19. The 
Journal of Allergy and Clinical Immunology: In Practice. 2020. doi: https://doi.org/10.1016/j.jaip.2020.12.038.

 EPA webinar (1/21/21), COVID-19: UV-C Devices and Methods for Surface Disinfection Webinar

 https://www.epa.gov/emergency-response-research/covid-19-uv-c-devices-and-methods-surface-disinfection-webinar

 EPA, (11/19/20) Webinar: Dr. Richard Corsi, “Indoor Air Quality in K-12 Schools: Addressing the Concept of Layered Risk Amidst COVID-19” 
https://www.epa.gov/iaq-schools/forms/webinar-indoor-air-quality-k-12-schools-addressing-concept-layered-risk-amidst Slides: 
https://corsiairquality.files.wordpress.com/2020/11/epa_schools_final.pdf

 EPA, Why aren’t ozone generators, UV lights, or air purifiers on List N? Can I use these or other pesticidal devices to kill the virus that causes 
COVID-19? https://www.epa.gov/coronavirus/why-arent-ozone-generators-uv-lights-or-air-purifiers-list-n-can-i-use-these-or-other

 EPA, “Pesticide Devices: A Guide for Consumers“ https://www.epa.gov/safepestcontrol/pesticide-devices-guide-consumers%231

 Fisk WJ. The ventilation problem in schools: literature review. Indoor Air. 2017;27(6):1039-51. Epub 2017/07/07. doi: 10.1111/ina.12403. 
PubMed PMID: 28683161.

 Goldstein E, Lipsitch M, Cevik M. On the Effect of Age on the Transmission of SARS-CoV-2 in Households, Schools, and the Community. J 
Infect Dis. 2021;223(3):362-9. Epub 2020/10/30. doi: 10.1093/infdis/jiaa691.

 Harvard-CU Boulder Portable Air Cleaner Calculator for Schools.v1.3 
https://docs.google.com/spreadsheets/d/1NEhk1IEdbEi_b3wa6gI_zNs8uBJjlSS-86d4b7bW098/edit#gid=1836861232

 J.P. Morgan, (2020) How COVID–19 Has Transformed Consumer Spending Habits https://www.jpmorgan.com/solutions/cib/research/covid-
spending-habits

 Kampf G, Lemmen S, Suchomel M. Ct values and infectivity of SARS-CoV-2 on surfaces. The Lancet Infectious diseases. 2020. Epub
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