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BACKGROUND 


 In December 2019, international health authorities reported a cluster of viral 


pneumonia-like cases traced to a novel coronavirus. The virus, later named COVID-19, was 


identified as being highly contagious and spread between people primarily through close 


contact, most often through transmission of small droplets produced when coughing, 


sneezing, or talking. Authorities learned that many individuals infected with the virus 


experienced only minor symptoms or no symptoms at all yet were still able to transmit the 


virus to others. Authorities also learned individuals were most contagious before symptoms 


appeared.  


 


The World Health Organization formally declared COVID-19 a public health 


emergency of international concern on January 30, 2020. The following day, then-United 


States Secretary of Health and Human Services Alex Azar declared a national public health 


emergency for COVID-19. After several confirmed instances of local COVID-19 transmission 


within the United States, on March 6, 2020, the United States Centers for Disease Control 


and Prevention (“CDC”) issued guidelines directing older adults and people with chronic 


medical conditions to stay home as much as possible, advising all others to avoid mass 


gatherings and engage in physical or social distancing. 


 


 On March 13, 2020, the Governor of the U.S. Virgin Islands, Albert Bryan, Jr., and 


then-President of the United States, Donald J. Trump, declared states of emergency in 


Territory and the nation, respectively, in response to the COVID-19 pandemic. Among other 


preventive measures, the Governor imposed a moratorium on mass gatherings and urged 


individuals to practice social distancing. The Chief Justice of the U.S. Virgin Islands, Rhys 


S. Hodge, issued an administrative order the same day that imposed several precautionary 


measures with respect to the Judicial Branch of the Virgin Islands, including a moratorium 


on new civil and criminal jury trials and restricting in-person hearings and court 


appearances only if permitted by the presiding judicial officer.  


 


 As the number of infected persons increased and the pandemic worsened, social 


distancing measures continued, mask mandates were adopted, and stay-at-home directives 


were implemented. Court employees who could work remotely were directed to do so while 


others who could not were placed on paid administrative leave for a time. Stay-at-home 


orders eventually gave way to safer-at-home orders as the need to continue with some 


aspects of normal life increased. For courts, videoconferencing allowed for the resumption, 


albeit in a modified form, of some judicial services. The Chief Justice and the Presiding 


Judge authorized remote appearances for most court proceedings. Administering oaths 


remotely was also permitted. 


 


 At present, the country has vaccinated over fifty percent of the population. Within 


the Territory, the Virgin Islands Department of Health reports that the Virgin Islands is on 


track to administer 50,000 first-dose shots by July 1, 2021. Just over a year after the 


pandemic began, it has begun to abate around the world. But several hot spots remain. And 
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BACKGROUND 


variants have emerged which threaten the world’s collective progress. India, for example, 


recently experienced one of the worst surges in infections and hospitalizations after having 


been lauded at the start of the pandemic for its success in keeping the virus at bay. 


Michigan, for example, also experienced a significant surge in cases while the rest of the 


nation was administering vaccine shots and slowly relaxing public health measures. And 


health offices report that booster shots may be needed for fully-vaccinated individuals to 


stave off the risk from emerging variants. The pandemic has not ended, and the risk 


remains. 


 


 Against this backdrop, the Chief Justice, in a March 19, 2021 administrative order, 


appointed a second Task Force. The first Task Force—the Virgin Islands Judicial Branch 


COVID-19 Task Force—submitted its report to the Judicial Management Advisory Council 


on May 27, 2020, with recommendations for balancing the safety of judicial officers and staff 


as well as the public at large with the need for ensuring public access to the courts and 


continued movement of court matters. The charge of this second Task Force is more specific: 


to develop a proposed plan for the resumption of jury trials in the Superior Court of the 


Virgin Islands. In developing the plan, the Virgin Islands Judicial Branch Task Force on 


Restarting Jury Trials was directed to consider several factors, including the status of the 


pandemic not just in the Virgin Islands, but within each judicial district; guidance from 


public health officials; the impacts on the legal community and other government agencies 


from resuming jury trials, on the one hand, or continuing to defer jury trials on the other 


hand; any deadlines mandated by law or court rule for the resolution of certain types of 


cases; as well as what resources are available to the Judicial Branch and any challenges 


judicial officers, court personnel, attorneys, and the general public may encounter when 


required to participate in jury trials. 


 


 The Virgin Islands Judicial Branch Task Force on Restarting Jury Trials met several 


times throughout the Spring of 2021. The Task Force initially decided to follow the approach 


the Delaware Judicial Branch took in its approach to reporting on how best to resume jury 


trials, by forming five committees: Jury Communications, Managing the Jury Panel, Voir 


Dire, Jury Selection, and Trial. After the committees met, it became clear that the areas of 


consideration overlapped. The Task Force voted to reduce the number of committees to 


three: Jury Communications, Jury Selection / Voir Dire, and Trial. Court employees and 


other stakeholders not appointed to the Task Force were welcomed to participate to ensure 


proper consideration was given to differences between court facilities as well as civil and 


criminal cases and proceedings. 


 


 The Jury Communications committee, chaired by Glendia B. Caines, Court Services 


Administrator, included Regina Petersen, Administrator of Courts; Denise George, Esq., 


Attorney General of the Virgin Islands, Samuel Joseph, Esq., Chief Public Defender; 


Roxanne Serrano, Chief Deputy Clerk Superior Court of the Virgin Islands, St. Croix 


District; and Twana Augustin and Tisha James Buckmire, Jury Mangers, Superior Court 


of the Virgin Islands, for the St. Croix and St. Thomas / St. John Districts, respectively. The 


Jury Communications committee completed its work and submitted its report to the Task 
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BACKGROUND 


Force on June 1, 2021. 


 


 The Jury Selection / Voir Dire committee, chaired by Judge Alphonso G. Andrews, Jr. 


and Tamara Charles, Clerk of the Superior Court, included Attorney General George, Chief 


Public Defender Joseph, Ms. Augustin, Ms. James Buckmire, Lori Boynes, Chief Deputy 


Clerk, Superior Court of the Virgin Islands, St. Thomas / St. John District, Chief Marshal 


Lawrence Walcott, Jr., Assistant Marshal Andrew Ayala, and Assistant Marshal AnnMarie 


Wong. The Jury Selection / Voir Dire committee completed its work and submitted its report 


to the Task Force on May 18, 2021. 


 


 The Trial committee, chaired by Judge Denise M. Francois, included Attorney 


General George, Chief Public Defender Joseph, Charlotte Perrell, Esq. and Alisha Udhwani, 


Esq., President and President-Elect, respectively, of the Virgin Islands Bar Association, as 


well as Marquis Brathwaite, Chief Information Security Officer with the Judicial Branch of 


the Virgin Islands. The Trial committee completed its work and submitted its report to the 


Task Force on May 13, 2021. 


 


 Because the lion’s share of the work was done at the committee-level, the Task Force 


voted to adopt each committee’s report and incorporate them into this Report and 


Recommendation. With the exception of edits for internal consistency, standardizing 


formatting, and the like, the reports of each committee, with any exhibits and attachments, 


are reprinted below, following an Executive Summary. 


 


* * * 
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EXECUTIVE SUMMARY 


 The Task Force recommends a comprehensive, whole-of-judiciary approach to the 


resumption of jury trials. Jury trials, as well as most in-person court proceedings, have been 


paused for more than a year. Resuming jury trials cannot be accomplished overnight. The 


Judicial Branch must assure the public generally as well as other participants in the justice 


system that resuming jury trials will be safe. Responses to summons for jury duty were low 


before the pandemic hit. Additionally, the Virgin Islands venire pool tends to be older. Such 


concerns must be considered when resuming jury trials  


 


The Task Force recommends that the Judicial Branch engage in an aggressive public 


awareness campaign to educate the public, from whom potential jurors are drawn, as well 


as attorneys and other government agencies that all possible precautions are being taken 


and, further, that the Superior Court of the Virgin Islands follows all applicable guidelines 


and protocols for protecting the health and safety of prospective jurors, witnesses, attorneys, 


litigants, as well as judicial officers and staff. Public service announcements should advise 


the public of these efforts and more underway, for example that that plexiglass barriers 


have been installed with more on the way and further, that devices have been purchased to 


enable litigants and their counsel to listen and talk remotely with each other during court 


proceedings, and with the court. The Task Force also recommends mailing COVID-19 


related information with summons to prospective jurors as well as an expanded juror 


questionnaire that includes COVID-19 specific questions and other regular non-case specific 


reasons for excusal. Excusing prospective jurors from reporting for jury orientation or jury 


duty before they reach the courthouse will help to reduce delay and ensure that people do 


not report who will only be excused.  


 


In addition to an aggressive public awareness campaign, the Task Force also 


recommends that, once the Superior Court begins to summon jurors, that jurors be given 


staggard times to report and, further, that they be advised that they may be divided into 


separate rooms. To ensure adherence to social distancing requirements, the Task Force 


recommends that the Judicial Branch utilize more than one room when questioning 


prospective jurors. Monitors displaying the additional rooms will have to be installed in the 


main courtroom. Other technological measures may also have to implemented to ensure all 


participants can view the proceedings. To ensure a whole-of-judiciary response, the Task 


Force recommends that all judicial staff participate, including those who do not typically 


engage directly with the public such as judicial secretaries, law clerks, and even court 


reporters. Coordinating jury selection and voir dire across multiple rooms will require more 


hands on deck. Lastly, to avoid the potential for overcrowding, the Task Force asks all 


judicial officers to coordinate their schedules to avoid scheduling more than one jury trial at 


the same time.  


 


Lastly, the Task Force reminds the Judicial Branch, and judicial officers and all court 


staff, that jury trials cannot be conducted the same way as they were before the pandemic. 


To comply with social distancing measures, courtroom capacity must be reduced. The 


physical layout of the courtrooms may have to change. Judges may need to use jury 


deliberation rooms and conference rooms in chambers for sidebar discussions. Other 
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EXECUTIVE SUMMARY 


courtrooms will have to be utilized for juror deliberations. The Task Force also recommends 


that the Judicial Branch adopt the COVID-19 plan for jury trials as well as the related 


attorney and courtroom employee protocols promulgated by the District Court of the Virgin 


Islands. Although some modifications will have to be made to adapt the District Court’s plan 


and protocols to the Superior Court, following the same plan and protocols will allow the 


Judicial Branch to build on what has already been done and avoid confusion from attorneys, 


prospective jurors, and members of the public having to follow different jury trial protocols 


in different courthouses.  


 


* * *
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JURY COMMUNICATIONS 


Goal and Objective: As we work towards restarting jury trials within the trial court, 


the Judicial Branch must first communicate with potential jurors, prior to and during their 


tenure. The impetus of those communications should serve to alleviate any issues and 


concerns regarding safety and security as they fulfill their service on jury duty. 


 


Prior to the onset of the pandemic, gathering a sufficient pool of 


individuals willing to serve as jurors had proven to be unusually 


challenging throughout the Territory. Now that challenge is 


significantly heightened by fears of contracting the virus, job loss, 


childcare, and school issues as well as a general concern about one’s 


safety. It is therefore only natural that citizens will be hesitant to serve, and the Judicial 


Branch must be sensitive to these concerns. Relaxed requirements for excusal or 


postponement should be implemented and an aggressive public relations and educational 


program adopted to reflect efforts taken to ensure jury safety in the courthouse.  


 


To enhance this process the Task Force recommends the utilization of three 


documents that would be sent to each juror, either with their summons or in a separate 


letter:  


 


❖ Jury Service and COVID-19 Information Sheet 


• Provide basic information about what jurors will be allowed to bring into the 


courthouse; outline screening procedures they will encounter when entering 


the courthouse; and give protocols jurors can utilize to protect the health and 


safety of everyone during their service. 


• This document should also emphasize the need for the juror to complete the 


juror questionnaire and how essential that information is if they are 


requesting an excusal or postponement. 


• Include within the document hyperlinks to the Judiciary’s and Department of 


Health’s COVID-19 websites. 


 


❖ Frequently Asked Questions/Responses about Jury Duty and COVID-19  


• Provide greater detail in areas most often raised by jurors as it relates to 


COVID-19. More routine questions are anticipated, as a result of the pandemic, 


and as more questions are asked, this document can be expanded. 


 


❖ Enhanced Juror Questionnaire 


• An expanded Juror Questionnaire should be mailed out with the summons that 


includes COVID-19 specific questions and other regular non-case specific 


reasons for excusal. This document will assist in identifying people who cannot 


serve on the jury and allow decisions to be made up front as it pertains to their 


jury service, before they physically appear at the courthouse – thereby limiting 


the number of persons in the facilities. 


 


The Task Force recommends that the Judicial Branch also continue to allow Jury 
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JURY COMMUNICATIONS 


Managers flexibility and authority to make reasonable determinations on excusing jurors 


or delaying their service. This authority should include reviewing each expanded 


questionnaire returned by a juror. Jury Managers should make the initial decision whether 


the response to the questionnaire justifies excusal. If uncertainty arises, the Jury Manager 


should then confer with the assigned trial judge, Presiding Judge or Administrative Judge, 


to aid in the decision. Additionally, the Task Force recommends that Jury Managers also be 


responsible for providing reports, including background of those excused, to ensure a 


continued cross-section of the community is appearing for jury service. 


 


The Task Force also recommends that the Judicial Branch upload a Juror Orientation 


video on its website, similar to the juror orientation video: 


https://images.app.goo.gl/mDQyL14kHS9XshYz9 


 


The Task Force further recommends that the Judicial Branch provide a complete 


public relations campaign to our staff members and other stakeholders and especially 


throughout the community to encourage community members to participate in jury service. 


Public Service Announcement (“PSA”) videos should include footage of security 


enhancements and initiatives the Judiciary has implemented to ensure the safety and 


security of persons entering the courts to transact business as well as those designated for 


the jury panels.  Jurors will see firsthand – through these PSAs as 


well as upon arrival at the courthouse – the safety precautions that 


have been implemented at every point of contact with the court, 


starting with the summons for jury duty and initial letters 


addressing new rules and possible hardship issues in this 


everchanging covid environment.  


Some samples can be found online: 


https://youtu.be/6eY5ZZbHim4; https://youtu.be/hE1x50Ui_IA; 


https://youtu.be/Escz6BdMkjo; https://youtu.be/0X3dyEY7rnQ; 


https://youtu.be/oFuD3TOoCJs. 


 


The Task Force also recommends that the Judicial Branch 


utilize all applicable media outlets, including but not limited to radio, television, newspaper, 


pamphlets, press releases, the Judicial Branch’s websites and social media presences 


(Facebook page, Instagram and Twitter accounts), audio and video PSAs as well as utilizing 


mass text messages and emails - once we have successfully upgraded our current jury 


management system.  


 


Our communications should also take into consideration that jurors might be vetted 


differently, for example receiving a questionnaire from the court addressing COVID-related 


risk or hardship. Providing them with updated safety measures, including screening 


measures will include:  



https://images.app.goo.gl/mDQyL14kHS9XshYz9

https://youtu.be/6eY5ZZbHim4

https://youtu.be/hE1x50Ui_IA

https://youtu.be/Escz6BdMkjo

https://youtu.be/0X3dyEY7rnQ

https://youtu.be/oFuD3TOoCJs
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JURY COMMUNICATIONS 


➢ Directional signage upon entering the facility. 


• We should utilize all available space within the facility for 


signage, including bulletin / digital boards, movable signs, 


and garbage containers. 


➢ Temperature checks and questioning at entry. 


➢ Mandatory mask requirements in the facility. 


➢ Mandatory social distancing requirements.  


➢ Installation of barriers for their safety as well as the safety of those 


with whom they will come into contact.  


➢ Additional cleaning of the facility. 


➢ Special handling of exhibits and other materials being presented to the jury.  


 


The community, as well as the jury pool, must be provided with information 


pertaining to what the judiciary has done with regard to outdoor air access and air exchange 


systems. The reconfiguration of the courtrooms - by relocating juror seats and securing 


witness boxes - and the addition of plexiglass barriers must 


also be conveyed to the jurors during orientation and during 


jury selection as well as the process that will be used to 


provide meals to the jury pool. 


 


Communications and correspondence from the 


Judicial Branch should also advise prospective jurors that 


they may be divided into smaller groups or confined to one 


particular area or floor of a courthouse. 


  


Lastly, the Task Force recommends that the Judicial Branch emphasize, within its 


communications, that the Judiciary is taking every possible precaution and will follow all 


applicable guidelines to protect the health and safety of prospective jurors, witnesses, 


attorneys, litigants, and judicial officers and staff. Those precautions should include (but 


not be limited to) the following: 


 


➢ Prospective jurors may be contacted a day or two before they report and asked 


screening questions about their health (such as whether they are experiencing any 


symptoms of COVID-19 or whether they have had close contact with an infected 


person). 


➢ Anyone awaiting security screening in the courthouse lobby will be kept at least six 


feet apart. 


➢ All individuals who enter the courthouse are required to wear masks upon entry of 


the courthouse. 


➢ Court-security officers will ensure that courthouse elevators are used by two or less 


people at a time, so that social distancing can be maintained. Our public restrooms 


will also be limited to no more than two persons at a time. 


➢ Prospective jurors may be asked to report at staggered times. This will limit the 


number of people in the courthouse at any given time and will assist in allowing 
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JURY COMMUNICATIONS 


people to properly social distance. 


➢ Juror check-in may be relocated to (designated area), to provide more space for this 


process. 


➢ Plexiglass has been installed in courtrooms to shield jurors from other court 


participants and jurors and may surround the judges, attorneys, parties, witnesses, 


and other court staff, and possible jurors as well. 


➢ Jurors (if necessary) and all trial participants will receive disposable microphone 


covers, hand sanitizer, and gloves that will allow for the safe communication and 


exchange of paper through the juror selection process and 


throughout the trial. 


➢ The courtroom will be cleaned throughout the day and 


every evening. In addition, high volume touch points, such 


as elevator buttons and door handles, will be cleaned 


frequently throughout the day. 


➢ Only a limited number of people will be allowed in the trial 


courtroom at any one time. 


➢ Jurors who are selected to serve on a jury will be provided a large courtroom to use 


for breaks and deliberations to ensure appropriate social distancing. 


 


Every new decision made about how to organize prospective jurors and any 


information jurors receive from the Judicial Branch about COVID-19, including summons 


or initial questionnaires, should be communicated to the jury pool in a timely manner, as 


these changes could serve to reassure some and rattle others. The following are 


recommendations, taken from several jurisdictions, which the Task Force recommends also 


be adopted by the Judicial Branch: 


 


• Information provided to the community, as well as to potential jurors, should be such 


that it would encourage them to participate in jury service rather than having them 


object outright to being summoned for jury duty at all if their COVID-19 anxiety level 


is high. 


• Jurors already tepid toward the idea of jury service might now have new doubts and 


questions about their health risks. Depending on their social and political views, 


jurors might feel resentful that the safety measures they do see are either excessive 


or inadequate.  


• Communication to the jurors should assure them that our facilities, especially our 


courtrooms, are COVID-approved. This means assuring them that the courtrooms are 


sanitized each night, and that all other safety and social distancing measures are 


being adhered to by all – staff members, visitors to the facilities and other 


stakeholders. 


* * *
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JURY SELECTION / VOIR DIRE 


Goal and Objective: To resume in-person jury trials while ensuring the health and 


safety of all involved, limit or mitigate the spread of the virus, and maintain judicial 


excellence and long-term stability of the Judiciary. 


 


The Task Force recognizes that voir dire is conducted at the discretion of the trial 


judge, who remains free to modify procedures for the particular circumstances of an 


individual case. Overall, however, the voir dire process typically involves giving preliminary 


instructions to the panel of prospective jurors, questioning panel members, excusing and 


striking prospective jurors, exercising preemptory strikes by the attorneys, and finally the 


selection of the petite jury. Unlike prior instances, the Task Force recommends that the 


Judicial Branch utilize more than one room for voir dire to comply with social distancing 


requirements and other health and safety protocols. Monitors displaying the additional 


rooms will have to be installed in the main courtroom. The capacity of these rooms will, in 


part, determine how many jurors are summoned for jury selection. Devices already acquired 


will be utilized to allow for side-bar communication between the judge and attorneys, and 


between attorneys and their clients, while still adhering to social distancing measures. The 


use of a “white noise” machine will also facilitate the privacy of these side-bar discussions.  


 


Given the current circumstances, the Task Force recommends the Judicial Branch 


make the following accommodations per district, given that each judge’s chambers, the 


courtrooms, and other designated rooms are configured differently, and each has a pre-


defined seating capacity per COVID-19 guidelines: 


 


➢ In the St. Croix District,  


o Courtroom 211 and alternate courtroom(s) to be determined should be 


utilized for voir dire and trial proceedings. However, the IT Division should 


install all necessary equipment in each courtroom to accommodate this 


process.  


o Each judge’s chamber conference room should be utilized for private voir 


dire of jurors, if necessary. This will allow for the use of the juror 


deliberation rooms to be free for jurors to use restrooms without disturbing 


the private voir dire process. 


 


➢ In the St. Thomas / St. John District,  


o Courtroom 1 and Courtroom 2 should be utilized for voir dire and trial 


proceedings. Again, the IT Division should install all necessary equipment 


in each courtroom to accommodate this process. The use of courtrooms on 


the same floor will allow for easy management by the court staff. 


o Each judge’s jury deliberation room shall be utilized for private voir dire of 


jurors, if necessary. Jurors would utilize the restrooms in Courtroom #2.  


o In both districts, the Jury Assembly Room shall be utilized for public 


overflow. IT shall set up the necessary equipment to accommodate this 


process. 
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JURY SELECTION / VOIR DIRE 


The Task Force recommends that the Judicial Branch adopt the protocols set forth 


by the District Court of the Virgin Islands in its Covid-19 Plan for Jury Proceedings dated 


October 7, 2020, a copy of which can be found at Appendix A, with necessary adjustments 


taking into consideration any differences for the Superior Court as well as the different 


design of and logistics for each district. The Task Force also recommends that the Judicial 


Branch adopt the attorney protocols and courtroom deputy protocols, also promulgated by 


the District Court of the Virgin Islands but adjusted to the Superior Court of the Virgin 


Islands. See Appendices B and C. The plan and protocols implemented by the District Court 


of the Virgin Islands have proven to be successful thus far; therefore, the adoption in part 


or otherwise, would save the Superior Court of the Virgin Islands time to successfully 


implement, and should reduce confusion from attorneys having to follow different pandemic-


related courtroom protocols. 


 


The Task Force further makes the following recommendations for judicial staff in 


Jury Management and the IT Division, and judicial officers: 


 


Jury Management 


 


➢ The Task Force recommends that Jury Management staff summon jurors to report 


on a staggered schedule, e.g., 7:30 a.m., 7:45 and 8:00 a.m., which would account for 


late attendees and allow for timely jury selection. 


➢ The Task Force recommends that Jury Management utilize other judicial staff to 


assist with managing the jury pool before and during selection such as judicial 


secretaries, law clerks, court clerks, and administration staff. 


➢ The Task Force recommends that Jury Management utilize one room for all juror 


activity (snacks, lunch, breaks), which allows for centralized management of the jury 


pool and/or the selected jurors. 


 


IT Division 


 


➢ The Task Force recommends that the IT Division develop a plan for procuring and 


installing necessary electronic devices, monitors, listening devices, for use in the 


designated rooms, which will implement the recommendations further below 


concerning trials. 


➢ The Task Force recommends that some IT Division staff attend or observe jury 


selection and voir dire to gain firsthand knowledge of the process which will give the 


IT Division a better understanding of what technology would be necessary and where 


improvements can be made. 


 


Judicial Officers 


 


➢ The Task Force recommends that judicial officers agree that only one judge may 


select a jury within a given week, so as to decrease the number of persons traversing 


through the hallways and being on court premises at the same time. 
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JURY SELECTION / VOIR DIRE 


➢ The Task Force recommends that judicial officers review and modify voir dire 


questions as necessary to account for duplicate questions already covered by the Juror 


Qualification questionnaire or the Supplemental (Covid-19) questionnaire issued by 


the Jury Management staff to save time in the selection process.  


➢ The Task Force recommends that judicial officers decide the type of trials that will be 


permitted during the first phase of the resumption of jury trials, e.g., trials with 


minimal witnesses expected, trials with an estimated time of under a week, etc. 


 


* * *
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TRIAL 


Goal and Objective: To resume in-person jury trials while ensuring the health and 


safety of all involved, limit or mitigate the spread of the virus, and maintain judicial 


excellence and long-term stability of the Virgin Islands Judiciary. 


 


1. SOCIAL DISTANCING. 


 


The biggest challenge the Superior Court faces in resuming jury trials is the 


adherence to social distancing six-foot rule. The available jury trial courtrooms in the 


Superior Court consist of the following: 


 


Judge Courtroom Dimensions Square 


footage 


Capacity 


St. Croix     


Presiding Judge Willocks Room 206 46’ x 40’ 1,840.00 35 


Judge Brady Room 211 36’ x 40’ 1,440.00 30 


Judge Meade Room 214 36’ x 40’ 1,440.00 30 


Judge Andrews Room 203 36’ x 40’ 1,440.00 30 


     


St. Thomas     


Administrative Judge 


Mackay  


Courtroom 1 55’ x 26’  1,430.00 34 


Judge Gumbs Carty Courtroom 2 49’ x 26’  1,274.00 29 


Judge Francois Courtroom 3 44’ x 26’ 1,144.00 27 


Judge Tejo Courtroom 4 43’ x 26’ 1,118.00 24 


Magistrate Division Courtroom 1 34’ x 36’ 1,224.00 24 


 


The National Center for State Courts recommends the following approximate 


courtroom sizes to conduct a jury trial: 


 


• 12-person + 2 alternates = 1,800.00 sq. ft. courtroom 


• 6-person + 2 alternates = 1,150.00 sq. ft. courtroom 


 


A. Reconfiguring the Courtroom. The National Center for State Courts (“NCSC”) 


has provided suggested courtroom configurations for six- and twelve-person jury trials. The 


NCSC’s suggested configurations in its Planning to Conduct Jury Trials in Existing 


Courtrooms is attached as Appendix D. Each judge and the courtroom marshals shall 


collaborate with the Judicial Branch Administrative Office to make an individualized 


determination on how best to configure their respective courtrooms for jury trials. It is also 


important to remember that in most civil and criminal trials one to two alternate jurors are 


usually selected. In serious criminal cases, as many as four alternate jurors may be selected. 


 


B. The Jury Box. Before the pandemic, jurors were seated very close together in 


the jury box. As of the date of this report, the Centers for Disease Control and Prevention 


has not modified its six-foot social distancing guideline, which impacts the placement of 
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jurors. As acknowledged by the CDC, local conditions will influence the decisions that the 


public health officials and the Judicial Branch must make to eliminate or reduce the 


exposure to the virus. However, given the limited space in the courtrooms and the fact that 


the benches in the gallery, or audience area, are anchored to the floor, in cases where more 


than six jurors are required, jurors will have to be seated in the gallery in order to comply 


with the six-foot rule until that rule is modified by the CDC or a decision is made to adopt 


a difference standard for social distancing.  


 


Once jurors are placed six feet apart throughout the gallery, it will be difficult for 


them to see the witness and evaluate the witness as he or she testifies. In many instances 


once the juror are spread out there will be a distance of 30 to 40 between the jurors and the 


witness stand. The Task Force suggests the following options for addressing increased 


distance between jurors and the witness box while adhering to social distancing: 


 


Option 1: Have a camera livestream the witness onto a large monitor for all of the 


jurors to see. The screen would have to be located so that it does not block the parties, 


judge, and marshal from observing the jurors. 


 


Option 2: Have each juror and all courtroom participants provided with a video 


monitor to observe the witnesses, attorneys, and judge. Here is an example from the 


United States District Court for the Southern District of New York: 
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Option 3: Have a camera livestream testifying witnesses onto handheld portable 


tablets given to each juror, which will allow them to see evidence without having to 


pass it from juror to juror, thereby reducing the risk of transmission.  


 


Option 4: Keep the jurors is the existing jury box with clear panels separating each 


juror. However, this option does not appear to adequately protect jurors against the 


way the virus is transmitted. 


 


Example from Cuyahoga 


County, Ohio Court of Common 


Pleas 


  


C. Counsel Tables. If the jurors are 


seated in the gallery, then 


counsel’s tables will have to be 


moved so that no one is seated 


with their backs to the jurors 


and so that everyone can see the 


witness as well as any evidence 


that may be displayed on a 


screen.  


 


D. Evidence Presentation and 


exhibits. Ideally, evidence 


should be presented on screens 


or monitors as much as possible. This will require that the courtrooms be equipped 


with large screens so jurors at appropriate social distances will have equal visibility 


to view documentary evidence, videos, photographs, etc. If handling of physical 


evidence is required, then jurors should sanitize their hands before handling any 


exhibit.  


 


E. Courtroom movement. All attorney opening statements and closing statements 


should be conducted from counsel’s table or from a safe socially distance place in the 


courtroom. 


 


F. Sidebar. Sidebar conferences should be avoided. If necessary, sidebars should be 


conducted in a separate room while all in attendance are socially distanced and 


wearing masks. One way to reduce the number of sidebar conferences is to resolve as 


many issues as possible at the pretrial conference or ask the attorneys before the jury 


is brought into the courtroom. Another option is to use the listen/talk devices now 


available in each courtroom. However, it is unknown if the jurors will be able to hear 


the attorneys given the size of the courtrooms and the proximity of counsel’s table to 


the gallery where the jury will be seated.  
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G. Bathroom Facilities for Jurors. All jury trial courtrooms have bathrooms adjacent to 


the jury deliberation room. However, if the jury deliberation room is being used for 


sidebar, then jurors will have to be escorted to the bathrooms located in another 


courtroom’s jury deliberation area. This will be necessary to avoid jurors hearing 


sidebar discussions and to avoid jurors coming into contact with any witnesses that 


may be in the hallway or using the public restrooms located adjacent to the hallways. 


With respect to the St. Croix District, judicial officers may use chamber’s conference 


rooms for sidebar conferences which allows for the use of the jury deliberation 


restrooms for jurors. 


 


H. Jury Deliberations. The jurors should deliberate in a different courtroom or alternate 


larger rooms to ensure proper social distancing.  


 


I. Public Access. Allow the public to view proceedings via teleconferencing in a different 


courtroom from the jurors. Live streaming the proceedings on social media may be 


seen alternate jurors who are not participating in deliberations or by witnesses whose 


testimony may be influenced. Therefore, live streaming of the trial is not 


recommended. 


 


J. Health Screening for Attorneys. Health screening protocols should also apply to 


attorneys. All attorneys should be healthy and symptom free to appear in person and 


they must inform the judicial officer if their status changes. 


 


2. FACE MASKS. 


 


A. All jurors and all persons in the courtroom must wear a face mask unless exempted 


for a medical reason, disability, or the judge in a proceeding relaxes the requirement. 


 


B. Face masks worn by all jurors and persons in the courtroom should comply with the 


Centers for Disease Control and Prevention’s guidelines. CDC mask guidelines are 


provided in Appendix E. 


 


C. Masks should be available for jurors and witnesses who may have lost or forgotten 


their face masks. Masks should be made available for persons wearing non-compliant 


face masks. 


 


D. Consideration should be given to permit witnesses to remove their masks while 


testifying behind a clear barrier at the witness stand or allow witnesses to wear clear 


masks or clear face shields, particularly while testifying so that they can be 


accurately identified. 


 


E. Judges should instruct jurors that witnesses may be wearing masks, and this should 


not be considered in the determination of the witness’ credibility. Accordingly, if 


masks are worn by witnesses while they are testifying, courts should ensure that the 
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types of masks worn are consistent among the witnesses. For example, certain 


witnesses should not wear see-through masks while others wear opaque cloth masks.  


 


F. Courts must also consider accommodations for interpreters, including American 


Sign Language interpreters, and should be mindful that special clear masks may 


have to be used so that lip reading is possible. 


 


3. PROTECTIVE BARRIERS  


 


All Superior Court courtrooms have been outfitted with clear barriers shielding the 


witness, courtroom clerk, judge, law clerk, and court reporter. Moveable clear protective 


barriers should be placed between defense counsel and the defendant as well as a barrier 


for plaintiff’s counsel table. Given the size of the courtroom and counsel tables, it will be 


very difficult, if not impossible to maintain a distance of six feet between legal counsel and 


litigants. Therefore, it is of critical importance to have clear protective barriers, preferably 


removable ones, placed between defense counsel and the defendant as well as a barrier for 


plaintiff’s counsel table. 
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4. VENTILATION 


 


  Both the CDC and the United States Department of Labor’s Occupational Safety and 


Health Administration have stressed the importance of mitigating indoor transmission with 


ventilation outflow and air filtration because the Six-Foot Rule “offers little protection from 


pathogen-bearing aerosol droplets sufficiently small to be continuously mixed through an 
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indoor space.1 Therefore, the Task Force recommends that the Judicial Branch give serious 


consideration to increasing air circulation / air flow in the buildings where jurors will 


assemble and have current systems tested on both islands to determine if they meet OSHA 


and CDC guidelines. These measures should also be made known to the public.  


 


A recent study from scientists at the Massachusetts Institute of Technology (“MIT”) 


determined that ventilation outflow reduced transmission of the virus by inhalation of the 


aerosol droplets that may be suspended by ambient airflow and remain mixed throughout a 


room. The same MIT study emphasized the importance of limiting the length of time in a 


room where there is vigorous respiratory activity. 2 A Guideline To Limit Indoor Airborne 
Transmission of COVID-19 is attached as Appendix F.  


 


The CDC’s recommendations for Ventilation in Buildings is attached at Appendix G. 


OSHA’s Protecting Workers: Guidance on Mitigating and Preventing the Spread of COVID-
19 in the Workplace is attached as Appendix H, see pages 9-10. 


 


 Both the CDC and OSHA recommend the use of air purifiers as a means to increase 


the delivery of clear air and dilute potential contaminates. There may already be air 


purifiers in several of the courtrooms. For optimum results, the air purifiers should be 


operated, and the filters changed according to the manufacturer’s instructions. Therefore, 


it is recommended that building maintenance personnel conduct a survey of all air purifiers 


in all courtrooms and insure that: (1) the air purifier uses a HEPA filter; (2) that the air 


purifier is the right size for the courtroom; and (3) the air purifiers currently in use are being 


operated and maintained according to the manufacturer’s instruction. By way of example, 


the Owners’ Manual for the Austin Healthmate Plus which is located in jury courtrooms in 


St. Thomas is attached as Appendix I. 


 


5. CLEAN—CLEAN—CLEAN. 


 


All plans that address returning to in-person courtroom proceedings as well as jury trials 


stress the importance of cleaning with the following recommendations: 


 


A. At the start of each trial provide each juror with a packet of alcohol wipes and 


hand sanitizer. 


 


B. Have hand sanitizer or wipes available for jurors in the jury deliberation areas. 


 


C. Have custodians clean all high touch surfaces, all seats and chairs, common 


surfaces, etc. each night or after the jury is discharged for the day. 


 


 
1 Martin Z. Bazant (Dept. of Chemical Engineering, Massachusetts Institute of Technology) & John W. M. Bush (Dept. of 


Mathematics, Massachusetts Institute of Technology), A Guideline To Limit Indoor Airborne Transmission of COVID-19, 
Proceedings of the National Academy of Sciences of the United States of America, April 27, 2021. 
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D. Make sure the jurors see the cleaning so that they know it is being done.  


 


E. Use disposable juror badges. 


 


F. Require/request jurors to wash hands and/or use sanitizers when entering or 


leaving courtrooms and jury deliberation room 


  


6. OTHER CONSIDERATIONS. 


 


 Bearing in mind all of the protocols and other changes that have to made, the Trial 


Committee recommends the following: 


 


A. Begin with one jury trial at a time in each district. The entire building will have to 


support the conduct of the jury trial by making other courtrooms available.  


 


B. Begin with a simple case that does not require several witnesses and that will not 


take several days to try. 


 


C. Before each trial consider a logistics meeting with all court personnel involved in a 


jury trial so that each person knows and understands what their role is. 


 


D. Before conducting an actual jury trial, perform a mock trial from beginning to end 


(jury selection and trial), utilizing all stakeholders (internal and external) so that all 


parties will know what would be required during the entire process.  We may need to 


do at least two mock trials in each district in order to fine tune the procedures. 


 


E. Members of the Task Force should reconvene after the first jury selection and trial 


for a review of the process and a de-briefing. 


 


F. Consider time limitations for each day of the trial to reduce the total time jurors, 


litigants and courtroom personnel are confined in a courtroom. Trial should end each 


day with sufficient time for custodial staff to properly clean all rooms used in 


accordance with the V.I. Judiciary’s COVID-19 cleaning protocols.  


 


G. In determining which of the options for jury box configurations will be implemented, 


the Task Force should consider the budget resources available and which options can 


be implemented quickly and with the least amount of disruption to the existing 


facility and infrastructure. In addition, consideration should be given to options that 


will have long term utility for the Court beyond the pandemic.  


 


H. Each jury courtroom on St. Thomas is uniquely configured. In addition, the jury 


courtrooms in St. Croix are different from those in St. Thomas. Consider having 


personnel from the IT Division observe the jury selection process and a jury trial on 
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each island so that informed decisions can be made on any needed technology.  


 


I. Consult with the Virgin Islands Department of Health regarding the proposed 


protocols for the courtrooms on each island that will be used for jury selection and 


trial. 


 


*  *  * 
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1. SCHEDULING OF JURY TRIALS 


• Only one jury trial may be scheduled at a time in each courthouse. It is 
anticipated that additional courtrooms may be necessary throughout the 
duration of the triaL' 


2. JUROR SUMMONS AND DRAWING OF JURY POOLS 


• Pools of 80 prospective jurors shall be drawn for each jury trial, unless 
otherwise directed by the presiding judicial officer.2 


• The Jury Clerk will send a letter from the Court to each prospective juror, 
which shall: 


a. explain the procedures and protocols adopted by the Court to protect 
against transmission of COVID-19 (including that a facial covering/mask 
must be worn at all times); 


b. indicate that upon arrival at the courthouse, prospective jurors should 
maintain social distancing from others and will be required to wear face 
masks/coverings in all common and public areas, including courtyards, 
hallways, elevators, stairways, restrooms, courtrooms, jury assembly 
rooms, jury deliberation rooms, witness rooms, and Clerk's Office; 


c. advise that should the facial covering be deemed unsuitable, a facial 
mask will be provided; 


d. direct that, if a prospective juror experiences symptoms consistent with 
COVID-19 or is exposed to an individual diagnosed with COVID-19, the 
juror must notify the Jury Clerk immediately - using a specific email address 
or telephone number dedicated for that purpose - and must not report for 
service at the courthouse; and 


e. explain that once a pool is drawn, the Jury Clerk shall (i) exclude from 
the pool any prospective juror who reports symptoms consistent with 
COVID-19 or recent exposure to an individual diagnosed with COVID-19, 
and, (ii) shall immediately notify the presiding judge of the prospective 


1 These requirements will limit the number of prospective jurors in the courthouse at any single time and ensure 
that sufficient space is available for voir dire and trial proceedings with appropriate distancing in place. 


2The objective of this plan is to prepare for a high number of prospective jurors who may request to be excused 
based on health concerns or other related factors due to COVID-19. Additionally , the other objective is to 
prepare for a lower yield from the jury pool during the pandemic because even healthy prospective jurors may 
hesitate to serve for a variety of reasons. The goal is to ensure that the pool available for selection is 
approximately 70 prospective jurors. 
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juror's exclusion and follow up by letter that he or she is excluded and must 
not report for service.3 


3. VOIR DIRE 


a. Preparation for Voir Dire 
In advance of the date on which voir dire is scheduled to commence, the 
following will occur. 


• The paths prospective jurors travel on the day of jury service will be 
reviewed; from the entrance to the building, through security and the 
registration points to the entrance into the courtrooms. Discussions 
will be had with GSA to ensure custodial services sanitize all 
touch points-handrails, elevator buttons-at multiple times throughout 
the day due to the heightened traffic in the building. 


• Space preparation will be completed. Signage shall be placed in 
appropriate locations throughout the building, including entrances to 
the building and individual courtrooms reminding individuals to 
maintain proper social distancing while going through security lines 
and while inside the federal building. 


• Clearly marked signs for prospective jurors directing them to the 
registration stations shall be placed in appropriate locations to assist 
the prospective jurors in promptly navigating to designated spaces. 


• Courtroom reconfigurations shall be finalized. 


o In the St. Croix Division, Courtrooms 1 and 2 shall be selected 
for voir dire and trial proceedings. Additionally, the Jury 
Assembly Room in St. Croix will be used for voir dire and juror 
deliberation. 


o In the St. Thomas/St. John Division, Courtroom 1 and 3 shall be 
selected for voir dire and trial proceedings.4 The Grand Jury 
Room will be utilized for juror deliberation. 


o If necessary, the use of the Magistrate Courtrooms in either 
division may be utilized for public overflow. 


o Markers shall be affixed below seating on the courtroom floors, 
indicating places where prospective jurors should sit and 
allowing for at least six feet of separation.s 


3 Excuses and/or deferrals issued due to COVID-19 factors and concerns should be tracked by the Jury Clerks in 
both divisions to verify the impact on jury management. 


4 When Courtroom 2 on 5t. Thomas (the Magistrate's Courtroom) is completed, it will be used instead of 
Courtroom 3. 


5 Designation of the courtrooms and seating will allow the prospective jurors to be grouped and seated more 
quickly and easily, while ensuring that social distancing is maintained. 
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• Sanitization stations shall be placed in appropriate locations 
throughout the building, including in front of the reception tables, and 
entrances to the individual courtrooms. 


• Hand sanitizers shall be available in all court public spaces. Masks and 
gloves shall be available for staff. 


• All juror-occupied spaces and courtrooms will be sanitized prior to the 
commencement of the next day's proceeding. 


• During jury orientation, jury selection, and trial, the use of video 
conference (VC) will be used to connect with other Court spaces to 
provide live streaming of the proceedings.6 


• Overflow spaces have been identified in courtroom layouts.7 Each jury 
assembly room has a dedicated VC unit. Both islands have extra 
mobile VC units that can be moved into other overflow areas. 


• On the date voir dire is scheduled to commence, courthouse staff shall 
be assigned to each courtroom, to assist and direct prospective jurors. 


b. Processing of Jurors 


1) Prospective jurors reporting times will be staggered on the day of jury 
orientation. Group A will report at 7:30 a.m., Group B will report at 
7:45 a.m., and Group C will report at 8:00 a.m. 


• CSO's will be asked to obtain the names of anyone reporting for 
jury service who appears to be exhibiting symptoms of COVID-19 
and were not allowed to access the building and provide to the 
Jury Clerk. 


Division of St. Croix 


• Registration stations will be located on the second floor before the 
elevator. 


• The Jury Clerk and/or the assigned Clerk's staff shall wear personal 
protective equipment to include gloves and facial masks at the 


"The video conferencing devices will allow the proceedings to be transmitted simultaneously to another room, so 
that the proceedings may be viewed by those who are in other court spaces. 


7 The designated overflow areas in 51. Croix are: Jury Assembly and each courtroom not in use could act as 
overflow space for proceedings held in another courtroom depending on the proceeding. The designated 
overflow areas in 51. Thomas are: Jury Assembly, Grand Jury and each courtroom not in use could act as 
overflow space for proceedings held in another courtroom depending on the proceeding. 
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registration stations. 


• Sanitization stations will be present at both registration stations. Each 
prospective juror will be required to sanitize their hands prior to 
registering. 


• Upon registration, the Jury Clerk and/or assigned Clerk's personnel 
shall assess if a juror's facial coverings/masks are deemed suitable. If 
deemed unsuitable, the prospective juror will be provided with a mask. 


• The Jury Clerk and assigned Clerk's staff shall instruct each 
prospective juror upon arrival to wear a facial covering/mask at all 
times within the courthouse. 


The Jury Clerk and assigned Clerk's staff shall ask all prospective 
jurors upon arrival to state whether they are experiencing any 
COVID-19 related symptoms of illness, instruct them to leave if 
they are experiencing such symptoms, and advise the presiding 
judge of the name of the prospective juror. Should this occur, the 
Jury Clerk or staff member will document who made the 
determination, the reasons for the determination, and the name of 
the prospective juror who was released. 


• The Jury Clerk will verify the prospective juror's name and provide 
each juror with the assigned number card from 1 through 80. All 
number cards will be disposable. Upon completion of the registration 
process, the Jury Clerk and/or assigned Clerk's staff will direct jurors 
to Courtroom 1, Courtroom 2 and/or the Jury Assembly Room to await 
orientation, 


• Upon arrival in each designated space, prospective jurors will be 
directed to marked seating. Prospective jurors will be reminded to 
adhere to the social distancing signage in all areas. 


Division of St. ThomaS/St. John 


• A registration station will be located on the first floor outside of 
Courtroom 3 and on the third floor outside of Courtroom 1. 


• The Jury Clerk and/or the assigned Clerk's staff shall wear personal 
protective equipment to include gloves and facial masks at the 
registration stations. 


• Sanitization stations will be present at both registration stations. Each 
prospective juror will be required to sanitize their hands prior to 
registering. 


• Upon registration, the Jury Clerk and/or assigned Clerk's personnel 
shall assess if a prospective juror's facial covering/mask is deemed 
suitable. If deemed unsuitable, the prospective juror will be provided 
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with a mask. 


• The Jury Clerk and assigned Clerk's staff shall instruct each 
prospective juror upon arrival to wear a facial covering/mask at all 
times within the courthouse. 


The Jury Clerk and assigned Clerk's staff shall ask all jurors upon 
arrival to state whether they are experiencing any COVID-19 
related symptoms of illness, instruct them to leave if they are 
experiencing such symptoms, and advise the presiding judge of 
the name of the prospective juror. Should this occur, the Jury Clerk 
or staff member will document who made the determination, the 
reasons for the determination, and the prospective juror who was 
released. 


• The Jury Clerk will verify the prospective juror's name and provide the 
prospective juror with the assigned number card from 1 through 80. All 
number cards will be disposable. Upon completion of the registration 
process, the Jury Clerk and/or assigned Clerk's staff will direct 
prospective jurors to Courtroom 1, Courtroom 3, the Jury Assembly 
Room, and/or the Grand Jury Room to await orientation, 


• Upon arrival in each designated space, prospective jurors will be 
directed to marked seating. Prospective jurors will be reminded to 
adhere to the social distancing signage in all areas. 


2) Juror Orientation 


Once prospective jurors are seated in their respective locations. Prospective 
jurors will be oriented by the Jury Clerk via live stream to VC units in all 
courtrooms and spaces in which the prospective jurors are located. The 
Jury Orientation process is estimated to take two hours. 


At the conclusion of the orientation process, prospective jurors will be 
excused and instructed by the Jury Administrator/Jury Clerk to return at 
staggered times beginning at 11:45 a.m., 12 noon, and 12:15 p.m. unless 
otherwise directed by the presiding judge, for the purpose of commencing 
voirdire.8 


Once the jury attendance is confirmed, the Jury Administrator and/or Jury 
Clerk will proceed to create the empanelment package for randomized 
seating purposes. 


B This accommodation will provide a break between juror orientation and attendance and the logistics completion 
of randomizing the prospective jurors pursuant to seating charts. Additionally, juror wait times will be reduced 
and the mass gatherings of prospective jurors will be eliminated. 
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c. Commencing Voir Dire 


Check-in 
Prospective jurors will repeat the security clearance into the building and will be 
routed to the registration sites in the respective division. 


• Upon the return of the prospective jurors to the building, the 
prospective jurors will be directed to the registration sites where the 
Jury Clerk and assigned Court Staff will verify their attendance and 
where they are assigned based on the randomized seating chart. 


• Voir dire may proceed once all prospective jurors have been 
seated. 


• Questioning shall commence in the main trial courtroom and transmit 
via video conferencing to other courtrooms and designated spaces. 


• Attorneys and their staff, courtroom personnel, prospective jurors, and 
parties must wear facial coverings/masks at all times. 


• There may be some seating available in the trial courtroom for members 
of the public identified by the government or the defense, and such 
determinations shall be made at the discretion of the presiding judge. 


d. Conducting Voir Dire 


• Questioning of prospective jurors shall be conducted by the 
presiding judge. 


• If any prospective juror responds to any question regarding ability to 
serve by reference to his or her experience with or concern over COVI 0-
19, the judge should (i) remind jurors of the procedures and protocols 
adopted by the court to protect against transmission of COVID-19 
precautions, (ii) advise prospective jurors that fear over transmission -
while legitimate - is not a ground for dismissal, and (iii) ask the 
prospective juror(s) who responded to explain whether and how the 
experience or concerns constitute a physical or mental condition that 
would impact ability to serve, giving the prospective juror(s) an 
opportunity to speak to the judge individually if necessary.9 


9 The "standard' questions concerning physical and mental conditions and ability to serve should invite any 
responses regarding concerns over COVID-19 and asking specifically about such concerns might encourage 
prospective jurors to raise those fears as a basis for dismissal when they might not otherwise do so. Even then. 
it seems likely that a number of prospective jurors will object to service on grounds of a generalized fear of 
transmission. which should not rtself support dismissal - since anyone could credibly claim to have such fears. 
Having the judge address this subject in response and ask any prospective jurors who identify a concern of this 
type to explain why it rises to the level of a condition affecting ability to serve (for example. severe anxiety) 
provides some assurance that the prospective Jurors will not be unnecessarily dismissed. 
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• When a prospective juror's response invites or requires an individual 
sidebar with the prospective juror, whether on issues related to COVID-
19 or other sensitive matters, the sidebar shall be conducted in the Jury 
Deliberation Room, and may be conducted immediately or at a later 
time - with other sidebars - within the discretion of the presiding judge. 


• Trial witnesses will be presented during Voir dire via photographs. 
Attorneys will be required to submit the digital photographs, along with 
their other exhibits, as determined by the presiding judge. 


e. Concluding Voir Dire 


• Once all prospective jurors have been questioned, the selection of 
jurors shall be conducted in the manner prescribed by the presiding 
judge. 


• Generalized concerns over exposure to or transmission to COVID-
19 should not, without more, generally warrant dismissal of a 
prospective juror for cause. 


• Selection shall continue until the required number of jurors are 
selected. 


• The remaining prospective jurors shall be dismissed and directed out 
of the courtrooms individually by the Courtroom Deputy, who shall 
ensure that safe distancing is maintained. 


• The selected jurors shall be advised of their responsibilities by the 
presiding judge, and then directed out of the courtrooms by 
courthouse staff. 


4. Trial 


a. Preparation for Trial 


In advance of the date on which trial is scheduled to commence, the following 
must occur. 


• The trial courtroom will be set up in accordance to courtroom layouts 
in both divisions. 


• Markers shall be affixed to each seating area in all courtrooms and 
designated spaces indicating places where jurors and others 
should sit. 


• Clerk's Office staff shall be assigned to each courtroom in the 
respective division to assist and direct jurors and others on the days 
of trial. 
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• The video conferencing device will remain from voir dire and be 
available to stream proceedings to the public overflow room, if 
necessary. This will allow members of the public to view the 
proceedings held in the main courtroom. 


• All rooms utilized shall be sanitized prior to the proceedings the 
following day. 


b. Conducting the Trial 


• Trial may proceed once all jurors have been selected and at the 
discretion of the presiding judge. 


• The Courtroom Deputy shall ask each juror upon arrival , on every day 
of trial, whether he or she is experiencing any symptoms of illness, 
immediately isolate if necessary, and advise the presiding judge. 


• As determined by the presiding judge, jurors will be provided a pen and 
pad for notetaking purposes during the trial period. The pads shall be 
secured in the courtroom during breaks and the designated deliberation 
room at the end of each day, if necessary. 


• Jurors will be provided individually packaged meals, snacks, and 
bottled water during the trial period. 


• The presiding judge, within his or her discretion, may instruct all 
persons in the courtroom to notify the closest court personnel (or other 
designated judicial officer or courthouse employee) immediately if the 
person experiences symptoms consistent with COVID-19, is exposed 
to an individual diagnosed with COVID-19, or is otherwise a person 
under investigation for such exposure, with assurance that the 
person's identity will be kept confidential. 


• Attorneys and their staff, courtroom personnel, jurors, and parties 
must wear facial coverings/masks at all times and in all common 
areas. 


• Attorneys and their staff shall remain at or near their assigned counsel 
table throughout trial , except as directed by the presiding judge. 


• Microphones in the counsel tables and witness box will be equipped 
with disposable coverings. 


• Wireless mics and IR headphones will also be available at counsel 
tables for sidebar use.I O 


10 Wireless mics may also be used for counsel to present their cases should the judicial officers permit. The 
wireless mics used by counsel to present their case will be connected to the courtroom audio. In St. Croix, the 
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1) Exhibits 


• The use of exhibits in electronic form is required except in those 
exceptional cases where use of the exhibit was not, and could not have 
been, reasonably anticipated. Attorneys will present the exhibits from 
counsel tables. 


• Attorneys shall submit the photos of potential witnesses for the trial with 
all other exhibits due. 


• Attorneys may use the Elmo document camera in those exceptional 
cases in which the exhibits are not displayed electronically. 


2) Witnesses 


• In St. Croix, the witnesses will wait in the witness and attorney rooms 
outside of the respective courtroom where social distancing will be 
employed. A maximum of 4 persons will be allowed per room. 


• In St. Thomas, the witnesses will wait in the jury assembly room where 
social distancing will be employed. A maximum of 12 persons will be 
allowed. 


• Witnesses will be required to wear their facial covering/mask into the 
courtroom. 


• Witnesses will remove the facial covering/mask after being sworn and 
seated at the witness stand. 


• Witnesses are required to wear the facial covering/mask at all times when 
they are outside of the witness stand. 


• At the conclusion of their testimony, witnesses will put on the facial 
covering/mask before leaving the witness stand. 


• Upon conclusion of the witness's testimony, the disposable cover of the 
microphone shall be immediately replaced by the Courtroom Deputy, and 
the area disinfected. 


3) Sidebar with Social Distancing 


same wireless mics may be used for sidebar but will then be routed to the IR headsets. 
9 







• The presiding judge may direct that the sidebar be conducted in the 
courtroom, using technology, which will permit the parties to 
communicate privately with the Court. 


• Sidebar will be facilitated with the use of wireless headsets and 
redirection oftable mics to the Infrared headsets. 11 


• Courtroom 1 (St. Croix): The judicial officer will engage the sidebar 
button. The judicial officer will remain on the bench and counsel will 
proceed to the designated side bar locations as determined by the 
presiding judge. The judicial officer will utilize the mic on the bench and 
counsel will utilize the wireless mics, with the audio broadcasting to the 
IR headsets to converse .. The Court Reporter will also have a headset 
for the recording of sidebar and will likewise remain in place.12 This 
process will only work for regular sidebar and should not be used for Voir 
dire sidebars. Voir dire sidebars should be conducted in the jury 
deliberation room. 


• Courtroom 1 (St. Thomas): The judicial officer will engage the white noise 
in the courtroom. Both the judicial officer and counsel will remain at their 
places. Wireless microphones will be used by counsel, with the audio 
broadcasting to the IR headsets to converse. The judicial officer will use 
a handheld mic (housed in a mic stand on the bench) to communicate 
with counsel, while using an IR headset for the audio. The Court Reporter 
will utilize a headset as well. 


c. Recess 


• Given the need to wear masks throughout the trial, judicial officers will 
schedule intermittent breaks to allow some respite for the parties, 
counsel, the public and court personnel. 


• Prior to announcing a recess, the presiding judge will advise the jurors 
of the need to maintain social distancing and to remain in the 
designated rooms until recalled to the Courtroom. 


• Once the presiding judge announces a recess, the Courtroom Deputy 
shall direct jurors to leave their seats, beginning with those closest to 
the courtroom door, and shall facilitate the escort (along with Court 


11 The sidebar procedures are designed to limit contact among the attorneys and judges, and to provide a 
means to conduct sidebars while maintaining a reasonably sale distance between the judge and attorneys. 
The presiding judge may also direct that the sidebar be conducted In a separate room, such as the jury 
deliberation room in which case either jurors may be instructed to remain in the courtroom, or a recess may 
be called. 


12 Currently, the IT Division is working with Nomad Technologies 10 configure Courtroom I in SI. Croix to allow 
for the recording of the sidebar in FTR should a visiting judge elect to proceed without a court reporter. 
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Security Officers) to the Jury Assembly Room or the Grand Jury 
Room. 


• The Courtroom Deputy shall reiterate the instructions to the jurors to 
stay in the Jury Assembly Room or the Grand Jury Room until recalled, 
and to maintain safe distancing from others. 


• Once the recess is concluded, and jurors are recalled by the 
presiding judge, the Courtroom Deputy shall direct jurors to return 
to their seats in the trial courtroom, in sequential order beginning 
with those farthest from the courtroom door. 


d. Deliberations 


• Once the parties have concluded their presentations, the jurors shall 
be instructed to commence deliberations in the manner prescribed by 
the presiding judge. 


• The Courtroom Deputy shall direct jurors to leave their seats, beginning 
with those closest to the courtroom door, and shall facilitate the escort 
(along with the Court Security Officers to the Jury Assembly Room or 
Grand Jury Room. 


• The Courtroom Deputy shall instruct jurors to stay in the Jury Assembly 
Room and/or the Grand Jury Room until recalled, to maintain safe 
distancing from others, and to signal courthouse staff if a need arises 
(including if the jury has a question or reaches a verdict). 


• Whenever jurors are recalled by the presiding judge, including for the 
purpose of returning a verdict, the Courtroom Deputy shall direct jurors 
to return to their seats in the trial courtroom in order, beginning with 
those farthest from the courtroom door. 


e. Concluding Trial 


Once trial has concluded, the jurors shall be dismissed, and directed out of 
the courtrooms by the Courtroom Deputy who ensures that safe distancing 
is maintained. 


5. COVID 19 Exposure Disclosure 


If at any time during trial, a juror, counsel, staff member or other participant 
experiences symptoms consistent with COVID-19 or is exposed to an individual 
diagnosed with COVID-19: 


• The presiding judge shall cease trial proceedings, dismiss jurors for a 
period of at least 14 days (the "quarantine period"), and direct that jurors 
be notified that trial proceedings have been stopped because an 
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attendee notified the Court that the person experienced symptoms 
consistent with COVID-19 or was exposed to an individual diagnosed 
with COVID-19. It is anticipated that some parties may ask for a mistrial 
at that point. 


• The Jury Clerk shall contact each juror individually and instruct each 
juror to notify the clerk immediately if he or she experiences symptoms 
consistent with COVID-19 or is exposed to an individual diagnosed with 
COVID-19 during the quarantine period. 


• The presiding judge shall decide, after consultation with counsel, 
whether the trial may be resumed after the quarantine period or 
whether a mistrial should be declared.13 


13 It may be necessary to cease all trial proceedings if any juror - or someone working in proximity to jurors -
exhibits symptoms or is exposed to COVID-19. The presiding judge will have discretion to decide whether the 
trial may resume after the period (assuming there are no further reports of illness or exposure) or whether a 
mistrial should be declared. 


12 
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DISTRICT COURT OF THE VIRGIN ISLANDS 
ATTORNEY PROTOCOLS 


The District Court of the Virgin Islands has developed Attorney Protocols for in-court matters. 
This guidance is provided to facilitate proceedings while maintaining social distancing, facial 
covering and other protocols. 


GENERAL REQUIREMENTS 
• Attorneys should adhere to social distancing signage during entry screening. 
• All attorneys, witnesses and staff will be required to wear face masks/coverings in all 


common and public areas of the Almeric L. Christian Federal Building and Courthouse 
and the Ron de Lugo Federal Building and Courthouse. Masks may be removed only 
outside of the Federal Buildings. 


• Should the face covering be deemed unsuitable, a face mask will be provided. 
• The use of gloves by attorneys is permissible but not mandatory. 
• Social distancing will be employed with all proceedings. 
• Limited social distancing is optional for counsel tables to accommodate attorneys, parties 


or their representatives, case agents and staff. 


COURTHOUSES 
• Attorneys will report to the scheduled courtrooms of the Almeric L. Christian Federal 


Building and Courthouse and the Ron de Lugo Federal Building and Courthouse, as 
applicable. 


• Each courtroom has been configured to adhere to social distancing protocols. 
• Courtroom Deputies will instruct attorneys and staff where to sit in the courtroom pursuant 


to the seating layout provided by the Court. 


COURT EQUIPMENT 
• Microphone covers will be provided for all microphones in the courtroom. 
• Attorneys will present their case from counsel table. 
• The Elmo will be available for attorney use only if necessary. 
• Headsets will be provided for sidebar discussions as determined by the presiding judicial 


officer. 
• The podium will not be available for use. 
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EXHIBITS 
• The use of exhibits in electronic form is required except in those exceptional cases where 


use of the exhibit was not, and could not have been, reasonably anticipated. 
• Attorneys will present the exhibits from counsel table. 
• The handling of exhibits for witnesses testifYing remotely will be determined by the 


presiding judicial officer. 
• For jury trials, attorneys shall submit photos of potential witnesses for use during voir dire. 
• Attorneys may use the Elmo document camera in those exceptional cases in which the 


exhibits are not displayed electronically. 


WITNESSES 
• Trial witnesses will be introduced during voi r di re via photographs. 
• Witnesses will be required to wear their face covering into the courtroom. 
• Witnesses will remove the face covering after being sworn and seated at the witness stand. 
• Witnesses are required to wear the face covering whenever they are outside of the witness 


stand. 
• At the conclusion of their testimony, witnesses will put on the face covering before leaving 


the witness stand. 
• Waiting Areas 


o In St. Croix, the witnesses will wait in the witness and attorney rooms outside of 
the respective courtroom where social distancing will be employed. A maximum 
of 4 persons will be allowed per room. 


o In St. Thomas, the witnesses will wait in the Jury Assembly Room where social 
distancing will be employed. A maximum of 12 persons will be allowed. 


SANITIZATION 
• Hand sanitizer, wipes, tissues and waste receptacles will be provided for attorney use. 
• After each witness, the courtroom deputy will be required to sanitize the witness box and 


change the microphone cover. 
• After each use, attorneys are responsible for cleaning the area of the Elmo. 
• Microphone covers at counsel tables will be replaced daily by Courtroom Deputies. 
• General Court equipment will be sanitized by Court personnel daily. 
• Janitorial services will clean the courtroom daily and high touch areas within the Federal 


Buildings several times per day. 
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DISTRICT COURT OF THE VIRGIN ISLANDS 
COURTROOM DEPUTY PROTOCOLS 


October 6, 2020 


The District Court of the Virgin Islands has developed Courtroom Deputy Protocols for in
court matters. This guidance is provided to facilitate proceedings while maintaining social 
distancing and facial covering protocols. 


GENERAL REQUIREMENTS 
• Courtroom Deputies should monitor adherence of all protocols in Courtrooms. 
• Social distancing will be employed with all proceedings. 1 


• All attorneys, witnesses and staff working with court proceedings will be required 
to wear face masks/coverings. 


• Should the face covering be deemed unsuitable, a face mask will be provided by 
court personnel. 


• The use of gloves by Courtroom Deputies are permissible but not mandatory. 
• Attorneys may bring their own water in their own containers. 


COURTHOUSES 
St. Croix 
• Attorneys will report to scheduled courtrooms of the Almeric L. Christian Federal 


Building and U.S. Courthouse. 
• Each courtroom has been configured to adhere to social distancing protocols. 
• Courtroom Deputies will instruct Attorneys and the public where to sit in the 


Courtroom pursuant to the seating layout provided by the Court. 


St. Thomas 
• Attorneys will report to scheduled courtrooms of the Ron de Lugo Federal Building 


and U.S. Courthouse. 
• Each courtroom has been configured to adhere to social distancing protocols. The 


social distancing seating layout can be obtained from Courtroom Deputies. 
• Courtroom Deputies will instruct Attorneys and the public where to sit in the 


Courtroom pursuant to the seating layout provided by the Court. 


COURT EQUIPMENT 
• General court equipment excluding the Elmo (to be sanitized by Attorneys) will be 


sanitized by Court personnel daily. 


1 Limited social distancing is optional for counsel tables to accommodate for attorneys, defendant (s) and staff 
exceeding 2 persons (ex. investigators, agents, technical support staff). 
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• Microphone covers/skins for attomeys will be replaced daily by Courtroom 
Deputies. 


• Microphone covers/skins will be replaced after each witness testimony by 
Courtroom Deputies. 


• In the event that the Judicial Officer expresses their desire to use the mobile 
protective barriers for social distancing during side bar, the Courtroom Deputy shall 
put the barriers in place prior to the hearing. 


EXHIBITS 
• Attomeys should conduct exhibit presentations from counsel tables. 
• The use of exhibits in electronic form is mandated except in those exceptional 


cases where use of the exhibit was not, and could not have been, reasonably 
anticipated. 


• Attomeys may use the Elmo document camera in those exceptional cases in which 
the exhibits are not displayed electronically, and are required to clean after use 


WITNESSES 
• Trial witnesses will be introduced during voir dire via photographs. 
• Witnesses will be required to wear their face covering into the courtroom. 
• Witnesses will remove the face covering after being swom and seated at the 


witness stand. 
• Witnesses are required to wear the face covering whenever they are outside of the 


witness stand. 
• At the conclusion of their testimony, witnesses will put on the face covering before 


leaving the witness stand. 
• Waiting Areas 


o In 51. Croix, the witnesses will wait in the witness and attorney rooms 
outside of the respective courtroom where social distancing will be 
employed. A maximum of 4 persons will be allowed per room. 


o In 51. Thomas, the witnesses will wait in the Jury Assembly Room where 
social distancing will be employed. A maximum of 12 persons will be 
allowed. 


SANITIZATION 
• Courtroom Deputies will ensure that the standing hand sanitizer stations are in 


place at the outside of each courtroom; and returned to the interior vestibule upon 
the conclusion of matters for the day. 


• Hand sanitizer, wipes, tissues and waste receptacles will be provided for attorney 
use. 


• After each witness, the courtroom deputy will be required to sanitize the witness 
box and change the microphone cover. 


• After each use, attorneys are responsible for cleaning the area of the Elmo. 
• Microphone covers at counsel tables will be replaced daily by Courtroom Deputies. 
• General Court equipment will be sanitized by Court personnel daily. 
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• Janitorial services will clean the courtroom daily and high touch areas within the 
Federal Buildings several times per day. 
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Planning Considerations for Conducting Jury Trials in Existing Courtrooms 
Resuming in-person jury trials in existing courtrooms takes planning.  Adjustments to how proceedings 
are conducted inside the courtroom are needed to keep court participants as safe as possible.  Courts 
need practical solutions that can be implemented temporarily in existing courtrooms until the pandemic 
is over.  Those solutions may be a combination of operational adjustments and changes to how space in 
the courtroom is used and occupied. 


The amount of space required for the jury selection process needs to be considered too and can pose a 
significant challenge to some courts.  Typically, 30-50 potential jurors may be called at one time, which 
would require an assembly area greater than 2,000 square feet.  Many courthouses do not have large 
assembly spaces and may need to move the jury selection process off-site or consider online options.  
Information on the voir dire process is forthcoming in a subsequent publication. 


When planning to resume jury trials in existing courtrooms, take into consideration the following: 
1. Existing Courtrooms 


a. Inventory existing courtroom sizes. 
b. Pay particular attention to the public gallery size and capacity for seating the jury. 
c. Consider all courtrooms even if they are not currently designed for jury trials. 


2. Functional Requirements 
a. Accessibility 
b. Acoustics 
c. Sightlines 
d. Technology 


3. Jury Deliberation 
a. Assess spaces that may be large enough for jury deliberation. 
b. Consider the proximity to the courtroom. 


4. Health and Safety 
a. Air Quality 
b. Cleanliness and Hygiene 


De-densifying the courtroom is essential to create space for vital court participants.  Therefore, 
spectators should view the proceedings virtually from another room inside the courthouse or outside of 
the courthouse entirely.   Removing the public from the physical courtroom will allow the gallery to be 
used as a temporary jury box.  
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Existing Courtrooms 
Understanding the sizes and number of existing 
courtrooms is necessary to decide which courtrooms are 
appropriate for jury trials during the pandemic.  
Courtroom configurations and sizes vary, but by 
applying typical dimensions, we can estimate the 
approximate courtroom size needed to space 
participants six feet apart.   


Approximate courtroom sizes needed to conduct a jury 
trial: 


• 12-person + 2 alternates = 1,800 SF courtroom 
• 6-person + 2 alternates = 1,150 SF courtroom 


Refer to the proceeding diagrams for additional 
information.  Your courtroom's unique configuration will 
impact the exact amount of space needed.   


Functional Requirements 
Without proper planning, arranging court participants 
differently than initially intended could compromise 
courtroom functionality. Essential functional aspects 
should be preserved even though the new arrangement 
is temporary.  Accessibility, acoustics, and sightlines 
cannot be compromised. All participants must be able to 
hear and see all participants and proceedings clearly.   


Accessibility 
• Utilize courtrooms located on the ground floor 


to reduce the need for vertical transportation. 
• ADA compliance cannot be compromised.  A 


clear and unobstructed path of travel at the 
proper width is required throughout. 


• Consider the proximity of a jury deliberation 
space large enough to social distance, and the 
circulation path from the courtroom. 


Acoustics 
• Audio amplification is needed in most 


courtrooms larger than 800 square feet.   
• Sound will be diminished if the distance from 


the source exceeds approximately 45 feet.   
• Without sound amplification, speech traveling 


directly from a person to a listener will begin to 
fade at a distance of 30 to 40 feet.   


• The finishes inside the courtroom will affect the 
acoustic quality of the space. 


• The jury deliberation space requires acoustical 
privacy. 


Sightlines 
• Consider sightlines from jury to evidence 


display, witness, counsel, and judge.  An 
unobstructed view is required. 


• An enhanced/supplemental evidence display 
will need to be located near the jury, who is 
seated in the gallery. 


• A view of the witness may need to be enhanced 
for the jury and could be achieved using a video 
camera. 


• Orient the lectern to face the new jury location. 
• A 60-degree cone of vision is recommended but 


may not be easily achieved in an alternative 
layout. 


Technology 
• Courtrooms with integrated technology might 


not have the desired flexibility to relocate 
participants; therefore, audiovisual capabilities 
need to be thought through. 


• Furniture with integrated technology can be a 
challenge when it comes to rearranging.   


• If cables or power cords extend across the floor, 
secure them using the appropriate conduit or 
cover to avoid a tripping hazard. 


• The gallery, where the jurors will be seated, will 
need enhanced audiovisual capabilities. 


Courtroom Functional Areas 
Courtrooms vary in size and configuration, and there is 
no one size fits all solution.  For planning purposes, 
consider the following four functional courtroom areas: 
jury, judge and court staff, witness, and attorney/client. 


De-densifying the courtroom is necessary to allow space 
for participants to be six feet apart.  Therefore, the 
public should view the proceedings remotely, allowing 
the jury to utilize the gallery seating area.  In a typical 
courtroom of 1800 square feet, the witness and judge's 
distance to the furthest juror is 24-27 feet.  Utilizing the 
gallery for jury seating can result in a distance of 51 feet 
or more.  At that distance, sightlines and acoustics may 
need to be enhanced. 







 


Area 1:  Jury 
• The public gallery area could be used for seating 


the jury at six feet apart. 
• Sound amplification will be needed due to the 


increased distance from other participants. 
• Enhanced audiovisual displays, including 


supplemental evidence display and a close up of 
the witness, is needed in the gallery area.   
 


Area 2:  Judge & Court Staff 
• Install sneeze guards at the judge's bench, clerk 


station, and recorder station. 
 


Area 3: Witness 
• It is critical that all courtroom participants 


clearly hear and see all verbal and nonverbal 
communication from the witness.   


• Witnesses should wait in a separate room until 
called into the courtroom.  Existing meeting 
rooms adjacent to the courtroom could serve 
this purpose. 


• Install a sneeze guard at the witness stand. 
 
Area 4:  Attorney/Client   


• Counsel tables will need to be rearranged so 
that the jury is not looking at the backs of 
attorneys and their clients.  In most cases, the 
tables can be rotated so that their backs are to 
the unoccupied jury box.   


• Seating at the counsel tables will need to be 
spread out.  An 8.5-foot long table is required to 
seat two people six feet apart. 


• A transparent sneeze guard could be installed at 
the lectern and counsel tables.  Temporary 
options that do not need to be physically  
attached to furniture are widely available. 


• Often, counsel tables have technology built into 
the furniture and are hardwired to a fixed 
position.  Consider how technology might need 
to be modified if the tables are moved. 


• Furniture in attorney/client meeting rooms 
should be arranged to enforce social distancing.  
Remove extra chairs. 


• Ideally, counsel tables are spaced three feet 
apart. 


 
 


Center Bench Example:  12-Person Jury 
The following is an example of a 2,040 square foot 
courtroom with a center bench configuration.  The room 
is 52-feet-long by 36-feet-wide, which may result in 
participant sightlines as far as 51 feet.  A courtroom this 
size will need enhanced audiovisual systems to ensure 
all participants can hear and view the proceedings.   
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1: Center Bench Example: 2,040 Square Foot Courtroom 


Distance from Witness to furthest Juror 


Distance from Judge to furthest Juror 







 


Corner Bench Example:  12-Person Jury 
The following example is a corner bench configuration.  
The room is 50-feet-long by 36-feet-wide and 1,800 
square feet.  The distance from the witness or judge to 
the furthest juror is 47 feet.  At this distance, acoustic 
amplification and enhanced evidence display will be 
needed.  


 
 
Alternative Counsel Table Arrangement 
The size of litigation wells can vary.  The following layout 
shows an alternative arrangement for the counsel tables 
and lectern.   


 
 
Corner Bench Configuration:  6-Person Petit Jury 
Approximately 1,150 square feet is needed to 
accommodate a petit jury of six jurors and two 
alternates.  The example below is a 36-foot-long by 30-
foot-wide courtroom. The distance from the witness or 
judge to the furthest juror is 36 feet.  A courtroom of this 
size is on the cusp of needing audiovisual enhancement.  


4: Alternative Counsel Table Arrangement 
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3: Corner Bench: Socially Distanced Layout (1,800 Square Feet) 
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2: Corner Bench:  Petit Jury Layout (1,150 Square Feet) 


Distance from Witness to furthest Juror 


Distance from Judge to furthest Juror 







 


Jury Deliberation 
Deliberation rooms should be arranged to promote 
conversation and be as comfortable as possible.    Rooms 
that were not originally designed to be used for jury 
deliberation may not have the necessary acoustic 
privacy.  If this is the case, consider strategies to improve 
privacy, such as a white noise machine and temporary 
sound dampening material added inside the room.  
Installing door seals may also help.  An acoustic engineer 
can assess your court's condition and provide custom 
solutions. 


Depending on the room size and configuration, air 
circulation may need to be increased.  Talking increases 
the spread of COVID droplets, so masks should be 
required, and supplemental air filtration may be needed.   


Considerations for alternative deliberation rooms: 


• Adequate space for social distancing 
• Acoustic privacy 
• Conversational arrangement 
• Proximity to the courtroom 
• Proper ventilation 
• Evidence display and viewing 


12-Person Jury Deliberation Room Example 
Approximately 1,000 square feet is needed to 
accommodate a 12-person jury plus two alternates.   
Many facilities have training rooms or large conference 
rooms with furniture that can be rearranged.  This 
configuration illustrates a conversational layout and the 
amount of space needed for twelve jurors to sit six feet 
apart while the two alternates sit to the side.  This room 
size would allow jurors to circulate in the room, outside 
of a juror's social distance "bubble." 


 
6-Person Petit Jury Deliberation Room Example 
Approximately 350 square feet is needed to 
accommodate a 6-person jury plus two alternates. 


This room depicts jurors seated 6 feet apart in a 
conversational arrangement.  The two alternates are not 
sitting at the table but are close.  In this example, 
circulation inside the space should be thought through.  
Jurors would need to enter and exit the room in an 
orderly fashion to avoid crossing into other juror's social 
distancing "bubbles."  


 


Health and Safety 
Refer to the RRT paper: Considerations for Reopening 
the Courthouse for additional information and resources 
regarding health and safety measures.   


Air Quality 
Proper air filtration is crucial to a healthy indoor 
environment.  Often, courtrooms and meeting rooms 
have their own thermostat.  A qualified person should 
balance the temperature and relative humidity level per 
the latest COVID-related recommendations.  Once the 
system is set, the thermostat must not be tampered 
with.  Installing a lockbox over the controller may be 
needed. 


• Run HVAC systems for longer hours and increase 
ventilation air changes  


• Prioritize fresh air intake versus recycled air 
where possible 


• Monitor and maintain the recommended 
relative humidity levels. 


• Disable demand-controlled ventilation. 







 


• Consider the use of a portable room air cleaner 
with a HEPA filter.  


Cleanliness and Hygiene 
Routine cleaning is essential in reducing the potential 
spread of COVID-19.  Assign staff to monitor routine 
cleaning processes. 


• Routinely clean and disinfect.  
• Require and provide face masks to be worn 


during proceedings.  Have a procedure in place 
for when it is appropriate to remove face masks. 


• Provide easily accessible hand sanitizer in 
multiple locations. 


• Sanitize and wipe down high-touch surfaces 
regularly. 


• Avoid sharing writing utensils when possible, 
and implement a process for sanitizing pens and 
pencils. 


• Install hands-free foot pedals to open doors 
where possible. 


• Install sneeze guards. 
• Demarcate travel paths inside the courtroom 


and to the jury deliberation room to keep 
people separated. 


• Install signage to remind folks to practice good 
hygiene.  Free signs can be downloaded and 
printed from the Centers for Disease Control 
and Prevention (CDC) and World Health 
Organization (WHO) websites. 


 
Additional Resources 
The following sources offer information on various topics related to buildings and COVID-19. The pandemic is an unfolding 
situation; monitoring the latest data is critical to building occupants' safety. 


New Jersey Courts:  A Socially Distant Criminal Trial video 
https://www.youtube.com/watch?v=_OM6fNRnZsE&feature=youtu.be 
 
Courthouse Planning and Design Guide 
https://www.ncsc.org/services-and-experts/areas-of-expertise/facilities-planning/planning-and-design-guide 
 
Lane County:  Serving on Jury Duty During COVID-19 
https://www.courts.oregon.gov/courts/lane/jury/Pages/Video-Gallery.aspx 
 
Considerations for Reopening the Courthouse, A Pandemic Resource from NCSC, June 1, 2020 
https://www.ncsc.org/__data/assets/pdf_file/0024/38751/Considerations-for-Reopening-Courthouses.pdf 
 
Considerations in Resuming Court Operations, A Pandemic Resource from NCSC, May 1, 2020 
https://www.ncsc.org/__data/assets/pdf_file/0015/34314/Considerations-in-Resuming-Court-Operations.pdf 
 
Reestablishing Jury Pools in the COVID-19 Era  
Webinar:  https://vimeo.com/426265829 
 
How State Courts are Using Innovative Technologies and Responsible Health and Safety Practices to Resume Jury Trials, 
Webinar:  https://vimeo.com/426265829 
 
 
For questions, please contact: 
Allison McKenzie, AIA | Senior Architect, NCSC Courthouse Planning  
amckenzie@ncsc.org 
303-308-4383 
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A guideline to limit indoor airborne transmission of
COVID-19
Martin Z. Bazanta,b,1 and John W. M. Bushb


aDepartment of Chemical Engineering, Massachusetts Institute of Technology, Cambridge, MA 02139; and bDepartment of Mathematics, Massachusetts
Institute of Technology, Cambridge, MA 02139


Edited by Renyi Zhang, Texas A&M University, College Station, TX, and accepted by Editorial Board Member John H. Seinfeld March 3, 2021 (received for
review September 9, 2020)


The current revival of the American economy is being predicated
on social distancing, specifically the Six-Foot Rule, a guideline that
offers little protection from pathogen-bearing aerosol droplets
sufficiently small to be continuously mixed through an indoor
space. The importance of airborne transmission of COVID-19 is
now widely recognized. While tools for risk assessment have
recently been developed, no safety guideline has been proposed
to protect against it. We here build on models of airborne dis-
ease transmission in order to derive an indoor safety guideline
that would impose an upper bound on the “cumulative exposure
time,” the product of the number of occupants and their time
in an enclosed space. We demonstrate how this bound depends
on the rates of ventilation and air filtration, dimensions of the
room, breathing rate, respiratory activity and face mask use of
its occupants, and infectiousness of the respiratory aerosols. By
synthesizing available data from the best-characterized indoor
spreading events with respiratory drop size distributions, we esti-
mate an infectious dose on the order of 10 aerosol-borne virions.
The new virus (severe acute respiratory syndrome coronavirus
2 [SARS-CoV-2]) is thus inferred to be an order of magnitude
more infectious than its forerunner (SARS-CoV), consistent with
the pandemic status achieved by COVID-19. Case studies are pre-
sented for classrooms and nursing homes, and a spreadsheet and
online app are provided to facilitate use of our guideline. Impli-
cations for contact tracing and quarantining are considered, and
appropriate caveats enumerated. Particular consideration is given
to respiratory jets, which may substantially elevate risk when face
masks are not worn.


COVID-19 | infectious aerosol | airborne transmission | SARS-CoV-2
coronavirus | indoor safety guideline


COVID-19 is an infectious pneumonia that appeared in
Wuhan, Hubei Province, China, in December 2019 and has


since caused a global pandemic (1, 2). The pathogen responsible
for COVID-19, severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), is known to be transported by respiratory
droplets exhaled by an infected person (3–7). There are thought
to be three possible routes of human-to-human transmission
of COVID-19: large drop transmission from the mouth of an
infected person to the mouth, nose or eyes of the recipient; phys-
ical contact with droplets deposited on surfaces (fomites) and
subsequent transfer to the recipient’s respiratory mucosae; and
inhalation of the microdroplets ejected by an infected person and
held aloft by ambient air currents (6, 8). We subsequently refer to
these three modes of transmission as, respectively, “large-drop,”
“contact,” and “airborne” transmission, while noting that the dis-
tinction between large-drop and airborne transmission is some-
what nebulous given the continuum of sizes of emitted droplets
(11).∗ We here build upon the existing theoretical framework
for describing airborne disease transmission (12–18) in order
to characterize the evolution of the concentration of pathogen-
laden droplets in a well-mixed room, and the associated risk of
infection to its occupants.


The Six-Foot Rule is a social distancing recommendation by
the US Centers for Disease Control and Prevention, based on


the assumption that the primary vector of pathogen transmis-
sion is the large drops ejected from the most vigorous exhalation
events, coughing and sneezing (5, 19). Indeed, high-speed visual-
ization of such events reveals that 6 ft corresponds roughly to the
maximum range of the largest, millimeter-scale drops (20). Com-
pliance to the Six-Foot Rule will thus substantially reduce the
risk of such large-drop transmission. However, the liquid drops
expelled by respiratory events are known to span a considerable
range of scales, with radii varying from fractions of a micron to
millimeters (11, 21).


There is now overwhelming evidence that indoor airborne
transmission associated with relatively small, micron-scale
aerosol droplets plays a dominant role in the spread of COVID-
19 (4, 5, 7, 17–19, 22), especially for so-called “superspreading
events” (25–28), which invariably occur indoors (29). For exam-
ple, at the 2.5-h-long Skagit Valley Chorale choir practice that
took place in Washington State on March 10, some 53 of 61
attendees were infected, presumably not all of them within
6 ft of the initially infected individual (25). Similarly, when 23
of 68 passengers were infected on a 2-h bus journey in Ningbo,
China, their seated locations were uncorrelated with distance to
the index case (28). Airborne transmission was also implicated in
the COVID-19 outbreak between residents of a Korean high-rise
building whose apartments were linked via air ducts (30). Stud-
ies have also confirmed the presence of infectious SARS-CoV-2


Significance


Airborne transmission arises through the inhalation of aerosol
droplets exhaled by an infected person and is now thought
to be the primary transmission route of COVID-19. By assum-
ing that the respiratory droplets are mixed uniformly through
an indoor space, we derive a simple safety guideline for mit-
igating airborne transmission that would impose an upper
bound on the product of the number of occupants and their
time spent in a room. Our theoretical model quantifies the
extent to which transmission risk is reduced in large rooms
with high air exchange rates, increased for more vigorous
respiratory activities, and dramatically reduced by the use of
face masks. Consideration of a number of outbreaks yields
self-consistent estimates for the infectiousness of the new
coronavirus.


Author contributions: M.Z.B. and J.W.M.B. designed research; M.Z.B. and J.W.M.B.
performed research; M.Z.B. analyzed data; and M.Z.B. and J.W.M.B. wrote the paper.y


The authors declare no competing interest.y


This article is a PNAS Direct Submission. R.Z. is a guest editor invited by the Editorial
Board.y


This open access article is distributed under Creative Commons Attribution License 4.0 (CC
BY).y
1 To whom correspondence may be addressed. Email: bazant@mit.edu.y


This article contains supporting information online at https://www.pnas.org/lookup/suppl/
doi:10.1073/pnas.2018995118/-/DCSupplemental.y


Published April 13, 2021.


*The possibility of pathogen resuspension from contaminated surfaces has also recently
been explored (9, 10).
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virions in respiratory aerosols (31) suspended in air samples col-
lected at distances as large as 16 ft from infected patients in a
hospital room (3). Further evidence for the dominance of indoor
airborne transmission has come from an analysis of 7,324 early
cases outside the Hubei Province, in 320 cities across mainland
China (32). The authors found that all clusters of three or more
cases occurred indoors, 80% arising inside apartment homes and
34% potentially involving public transportation; only a single
transmission was recorded outdoors. Finally, the fact that face
mask directives have been more effective than either lockdowns
or social distancing in controlling the spread of COVID-19 (22,
33) is consistent with indoor airborne transmission as the primary
driver of the global pandemic.


The theoretical model developed herein informs the risk of
airborne transmission resulting from the inhalation of small,
aerosol droplets that remain suspended for extended periods
within closed, well-mixed indoor spaces. When people cough,
sneeze, sing, speak, or breathe, they expel an array of liquid
droplets formed by the shear-induced or capillary destabiliza-
tion of the mucosal linings of the lungs and respiratory tract
(8, 34, 35) and saliva in the mouth (36, 37). When the person
is infectious, these droplets of sputum are potentially pathogen
bearing, and represent the principle vector of disease transmis-
sion. The range of the exhaled pathogens is determined by the
radii of the carrier droplets, which typically lie in the range of
0.1 µm to 1 mm. While the majority are submicron in scale,
the drop size distribution depends on the form of exhalation
event (11). For normal breathing, the drop radii vary between
0.1 and 5.0 µm, with a peak around 0.5 µm (11, 38, 39). Rela-
tively large drops are more prevalent in the case of more violent
expiratory events such as coughing and sneezing (20, 40). The
ultimate fate of the droplets is determined by their size and the
airflows they encounter (41, 42). Exhalation events are accom-
panied by a time-dependent gas-phase flow emitted from the
mouth that may be roughly characterized in terms of either con-
tinuous turbulent jets or discrete puffs (20, 38, 43). The precise
form of the gas flow depends on the nature of the exhalation
event, specifically the time dependence of the flux of air expelled.
Coughs and sneezes result in violent, episodic puff releases (20),
while speaking and singing result in a puff train that may be
well approximated as a continuous turbulent jet (38, 43). Even-
tually, the small droplets settle out of such turbulent gas flows.
In the presence of a quiescent ambient, they then settle to the
floor; however, in the well-mixed ambient more typical of a ven-
tilated space, sufficiently small drops may be suspended by the
ambient airflow and mixed throughout the room until being
removed by the ventilation outflow or inhaled (SI Appendix,
section 1).


Theoretical models of airborne disease transmission in closed,
well-mixed spaces are based on the seminal work of Wells (44)
and Riley et al. (45), and have been applied to describe the
spread of airborne pathogens including tuberculosis, measles,
influenza, H1N1, coronavirus (SARS-CoV) (12–16, 46, 47), and,
most recently, the novel coronavirus (SARS-CoV-2) (17, 25).
These models are all based on the premise that the space of
interest is well mixed; thus, the pathogen is distributed uniformly
throughout. In such well-mixed spaces, one is no safer from
airborne pathogens at 60 ft than 6 ft. The Wells–Riley model
(13, 15) highlights the role of the room’s ventilation outflow
rate Q in the rate of infection, showing that the transmission
rate is inversely proportional to Q , a trend supported by data
on the spreading of airborne respiratory diseases on college
campuses (48). The additional effects of viral deactivation, sed-
imentation dynamics, and the polydispersity of the suspended
droplets were considered by Nicas et al. (14) and Stilianakis
and Drossinos (16). The equations describing pathogen trans-
port in well-mixed, closed spaces are thus well established and
have recently been applied to provide risk assessments for indoor


airborne COVID-19 transmission (17, 18). We use a similar
mathematical framework here in order to derive a simple safety
guideline.


We begin by describing the dynamics of airborne pathogen in
a well-mixed room, on the basis of which we deduce an esti-
mate for the rate of inhalation of pathogen by its occupants.
We proceed by deducing the associated infection rate from a
single infected individual to a susceptible person. We illustrate
how the model’s epidemiological parameter, a measure of the
infectiousness of COVID-19, may be estimated from available
epidemiological data, including transmission rates in a number of
spreading events, and expiratory drop size distributions (11). Our
estimates for this parameter are consistent with the pandemic
status of COVID-19 in that they exceed those of SARS-CoV
(17); however, our study calls for refined estimates through con-
sideration of more such field data. Most importantly, our study
yields a safety guideline for mitigating airborne transmission via
limitation of indoor occupancy and exposure time, a guideline
that allows for a simple quantitative assessment of risk in various
settings. Finally, we consider the additional risk associated with
respiratory jets, which may be considerable when face masks are
not being worn.


The Well-Mixed Room
We first characterize the evolution of the pathogen concentra-
tion in a well-mixed room. The assumption of well mixedness
is widely applied in the theoretical modeling of indoor airborne
transmission (14, 16, 17), and its range of validity is discussed in
SI Appendix, section 1. We describe the evolution of the airborne
pathogen by adapting standard methods developed in chemical
engineering to describe the “continuously stirred tank reactor”
(49), as detailed in SI Appendix, section 1. We assume that the
droplet-borne pathogen remains airborne for some time before
being extracted by the room’s ventilation system, inhaled, or
sedimenting out. The fate of ejected droplets in a well-mixed
ambient is determined by the relative magnitudes of two speeds:
the settling speed of the drop in quiescent air, vs , and the ambi-
ent air circulation speed within the room, va . Drops of radius
r ≤ 100 µm and density ρd descend through quiescent air of
density ρa and dynamic viscosity µa at the Stokes settling speed
vs(r) = 2∆ρgr2/(9µa), prescribed by the balance between grav-
ity and viscous drag (50), where g is the gravitational acceleration
and ∆ρ= ρd − ρa .


We consider a well-mixed room of area A, depth H , and
volume V =HA with ventilation outflow rate Q and outdoor
air change rate (typically reported as air changes per hour,
or ACH) λa =Q/V . Mechanical ventilation imposes an addi-
tional recirculation flow rate Qr that further contributes to the
well-mixed state of the room, but alters the emergent drop
size distributions only if accompanied by filtration. The mean
air velocity, va = (Q +Qr )/A, prescribes the air mixing time,
τa =H /va =H 2/(2Da), where Da = vaH /2 is the turbulent dif-
fusivity defined in terms of the largest eddies (51, 52), those on
the scale of the room (53). The timescale of the droplet set-
tling from a well-mixed ambient corresponds to that through
a quiescent ambient (51, 52, 54), as justified in SI Appendix,
section 1. Equating the characteristic times of droplet settling,
H /vs , and removal, V /Q , indicates a critical drop radius rc =√


9λaHµa/(2g∆ρ) above which drops generally sediment out,
and below which they remain largely suspended within the room
prior to removal by ventilation outflow. We here define air-
borne transmission as that associated with droplets with radius
r < rc . The relevant physical picture, of particles settling from a
well-mixed environment, is commonly invoked in the contexts of
stirred aerosols (51) and sedimentation in geophysics (54). The
additional effects of ventilation, particle dispersity, and pathogen
deactivation in the context of airborne disease transmission were
considered by Nicas et al. (14), Stilianakis and Drossinos (16)
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and Buonanno et al. (17, 18), whose models will be built upon
here.


In SI Appendix, section 1, we provide justification for our
assumption of the well-mixed room. It is noteworthy that, even
in the absence of forced ventilation, there will generally be some
mixing in an enclosed space: Natural ventilation will lead to
flows through windows and doors, as well as leakage through
construction materials and joints. Moreover, occupants serve to
enhance airflow through their motion and respiration. Tradition-
ally, ventilation standards for American homes (American Soci-
ety of Heating, Refrigerating and Air-Conditioning Engineers
[ASHRAE]) recommend a minimal outdoor air exchange rate of
λa= 0.35/h, a value comparable to the average of 0.34/h reported
for Chinese apartments, including those in winter in Wuhan
(55). Even with such minimal ventilation rates, for a room of
height H = 2.1 m, there is an associated critical drop size of
radius rc = 1.3 µm. In order to guard against infectious aerosols,
ASHRAE now recommends ventilation rates greater than λa =
6/h, which corresponds to rc = 5.5 µm. The “airborne” droplets
of interest here, those of radius r < rc , thus constitute a sig-
nificant fraction of those emitted in most respiratory events
(11, 23, 38).


Wells (56) argued that exhaled drops with diameter less
than approximately 100 µm will evaporate before settling. The
resulting “droplet nuclei” consist of residual solutes, including
dissolved salts, carbohydrates, proteins, and pathogens, which
are typically hygroscopic and retain significant quantities of
bound water (57, 58). For a droplet with initial radius r0,
the equilibrium size, req = r0 3


√
φs/(1−RH ), is reached over


an evaporation timescale, τe = r20 /(θ(1−RH )), where φs is
the initial solute volume fraction, RH is the relative humid-
ity, and θ= 4.2× 10−10 m2/s at 25 ◦C (58). In dry air (RH �
1), saliva droplets, which typically contain 0.5% solutes and a
similar volume of bound water (φs ≈ 1%), can thus lose up to
1− 3
√


0.01≈ 80% of their initial size (58). Conversely, droplets
of airway mucus shrink by as little as 1− 3


√
0.2≈ 40%, since


they typically contain 5 to 10% gel-forming mucins (glycosy-
lated proteins) and comparable amounts of bound water (59).
The evaporation time at 50% RH ranges from τe = 1.2 ms for
r0 = 0.5µm to 12 s at 50 µm. These inferences are consistent
with experiments demonstrating that stable respiratory aerosol
distributions in the range req < 10 µm are reached within 0.8 s
of exhalation (11). While we note that the drop size distribu-
tions will, in general, depend on the relative humidity, we pro-
ceed by employing the equilibrium drop distributions measured
directly (11, 38).


We consider a polydisperse suspension of exhaled droplets
characterized by the number density nd(r) (per volume of air,
per radius) of drops of radius r and volume Vd(r) = 4/3πr3.
The drop size distribution nd(r) is known to vary strongly with
respiratory activity and various physiological factors (11, 17, 39).
The drops contain a microscopic pathogen concentration cv (r),
a drop size-dependent probability of finding individual virions (3,
31, 60), usually taken to be that in the sputum (RNA copies per
milliliter) (17, 61).


The virions become deactivated (noninfectious) at a rate λv (r)
that generally depends on droplet radius, temperature, and
humidity (62). Using data for human influenza viruses (63), a
roughly linear relationship between λv and RH can be inferred
(62, 64), which provides some rationale for the seasonal variation
of flu outbreaks, specifically, the decrease from humid summers
to dry winters. Recent experiments on the aerosol viability of
model viruses (bacteriophages) by Lin and Marr (65) have fur-
ther revealed a nonmonotonic dependence of λv on relative
humidity. Specifically, the deactivation rate peaks at intermedi-
ate values of relative humidity, where the cumulative exposure
of virions to disinfecting salts and solutes is maximized. Since


the dependence λv (RH ) is not yet well characterized exper-
imentally for SARS-CoV-2, we follow Miller et al. (25) and
treat the deactivation rate as bounded by existing data, specif-
ically, λv = 0 [no deactivation measured in 16 h at 22± 1 ◦C
and RH = 53± 11% (66)] and λv = 0.63/h [corresponding to
a half life of 1.1 h at 23± 2 ◦C and RH = 65% (67)]. Pend-
ing further data for SARS-CoV-2, we assume λv = 0.6RH h−1,
and note the rough consistency of this estimate with that for
MERS-CoV (Middle East Respiratory Syndrome coronavirus)
at 25 ◦C and RH = 79% (68), λv = 1.0/h. Finally, we note that
effective viral deactivation rates may be enhanced using either
ultraviolet radiation (UV-C) (69) or chemical disinfectants
(e.g. H2O2, O3) (70).


The influence of air filtration and droplet settling in ven-
tilation ducts may be incorporated by augmenting λv (r) by
an amount λf (r) = pf (r)λr , where pf (r) is the probability of
droplet filtration and λr =Qr/V . The recirculation flow rate,
Qr , is commonly expressed in terms of the primary outdoor air
fraction, Zp =Q/(Qr +Q), where Q +Qr is the total airflow
rate. We note that the United States Environmental Protection
Agency defines high-efficiency particulate air (HEPA) filtration
(71) as that characterized by pf > 99.97% for aerosol particles.
Ordinary air filters have required Minimum Efficiency Reporting
Value (MERV) ratings of pf = 20 to 90% in specific size ranges.
Other types of filtration devices (22), such as electrostatic precip-
itators (72) with characteristic pf values of 45 to 70%, can also be
included in this framework.


We seek to characterize the concentration C (r , t) (specifi-
cally, number/volume per radius) of pathogen transported by
drops of radius r . We assume that each of I (t) infectious
individuals exhales pathogen-laden droplets of radius r at a con-
stant rate P(r) =Qbnd(r)Vd(r)pm(r)cv (r) (number/time per
radius), where Qb is the breathing flow rate (exhaled volume per
time). We introduce a mask penetration factor, 0< pm(r)< 1,
that roughly accounts for the ability of masks to filter droplets
as a function of drop size (73–76).† The concentration, C (r , t),
of pathogen suspended within drops of radius r then evolves
according to


V
∂C


∂t
= I P − (Q + pfQr + vsA+λvV ) C [1]


Rate of
change =


Production rate
from exhalation −


Loss rate from ventilation, filtration
sedimentation, and deactivation ,


where vs(r) is the particle settling speed and pf (r) is, again, the
probability of drop filtration in the recirculation flow Qr . Owing
to the dependence of the settling speed on particle radius, the
population of each drop size evolves, according to Eq. 1, at differ-
ent rates. Two limiting cases of Eq. 1 are of interest. For the case
of λv = vs =Qr = 0, drops of infinitesimal size that are neither
deactivated nor removed by filtration, it reduces to the Wells–
Riley model (44, 45). For the case of λv =P =Q =Qr = 0, a
nonreacting suspension with no ventilation, it corresponds to
established models of sedimentation from a well-mixed ambient
(51, 54). For the sake of notational simplicity, we define a size-
dependent sedimentation rate λs(r) = vs(r)/H =λa(r/rc)2 as
the inverse of the time taken for a drop of radius r to sediment
from ceiling to floor in a quiescent room.


When one infected individual enters a room at time t = 0,
so that I (0) = 1, the radius-resolved pathogen concentration
increases as C (r , t) =Cs(r)


(
1− e−λc(r)t


)
, relaxing to a steady


value, Cs(r) =P(r)/(λc(r)V ), at a rate λc(r) =λa +λf (r) +


†For the sake of simplicity, we do not consider here the dependence of pm on respiratory
activity (77) or direction of airflow (78), but note that, once reliably characterized, these
dependencies might be included in a straightforward fashion.
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λs(r) +λv (r). Note that both the equilibrium concentration and
the timescale to approach it are decreased by the combined
effects of ventilation, air filtration, particle settling, and deac-
tivation (14, 64). Owing to the dependence of this adjustment
process on the drop size, one may understand it as a dynamic
sifting process wherein larger droplets settle out and reach their
equilibrium concentration relatively quickly. However, we note
that, in the absence of filtration and deactivation (λf =λv = 0),
the adjustment time, λ−1


c , depends only weakly on drop size,
varying from V /(2Q) for the largest airborne drops (with radius
rc) to V /Q for infinitesimal drops. The sedimentation rate of
the “airborne” droplets of radius r ≤ rc is thus bounded above
by the air exchange rate, λs(r)≤λa . The exhaled drop size dis-
tribution depends strongly on respiratory activity (11, 17, 38, 39);
thus, so too must the radius-resolved concentration of airborne
pathogen. The predicted dependence on respiratory activity (11)
of the steady-state volume fraction of airborne droplets, φs(r) =
Cs(r)/cv (r), is illustrated in Fig. 1.


We define the airborne disease transmission rate, βa(t), as the
mean number of transmissions per time per infectious individual
per susceptible individual. One expects βa(t) to be proportional
to the quantity of pathogen exhaled by the infected person, and
to that inhaled by the susceptible person. Gammaitoni and Nucci
(12) defined the airborne transmission rate as βa(t) =QbciCs(t)
for the case of a population evolving according to the Wells–
Riley model and inhaling a monodisperse suspension. Here, ci
is the viral infectivity, the parameter that connects the fluid
physics to the epidemiology, specifically, the concentration of
suspended pathogen to the infection rate. We note its rela-
tion to the notion of “infection quanta” in the epidemiological
literature (44). Specifically, ci < 1 is the infection quanta per
pathogen, while c−1


i > 1 is the “infectious dose,” the number of
aerosol-borne virions required to cause infection with probability
1− e−1 = 63%.


For the polydisperse suspension of interest here, we define the
airborne transmission rate as


Fig. 1. Model predictions for the steady-state, droplet radius-resolved aerosol volume fraction, φs(r), produced by a single infectious person in a well-mixed
room. The model accounts for the effects of ventilation, pathogen deactivation, and droplet settling for several different types of respiration in the absence
of face masks (pm = 1). The ambient conditions are taken to be those of the Skagit Valley Chorale superspreading incident (25, 27) (H = 4.5 m, A = 180 m2,
λa = 0.65 h−1, rc = 2.6 µm, λv = 0.3 h−1, and RH = 50%). The expiratory droplet size distributions are computed from the data of Morawska et al. (ref. 11,
figure 3) at RH = 59.4% for aerosol concentration per log-diameter, using nd(r) = (dC/d log D)/(r ln 10). The breathing flow rate is assumed to be 0.5 m3/h
for nose and mouth breathing, 0.75 m3/h for whispering and speaking, and 1.0 m3/h for singing.
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βa(t) =Qbsr


∫ ∞
0


C (r , t)pm(r)ci(r)dr , [2]


thereby accounting for the protective properties of masks, and
allowing for the possibility that the infectivity ci(r) depends on
droplet size. Different droplet sizes may emerge from, and pen-
etrate into, different regions of the respiratory tract (34, 37, 79),
and so have different ci(r); moreover, virions in relatively small
droplets may diffuse to surfaces more rapidly and so exchange
with bodily fluids more effectively. Such a size dependence in
infectivity, ci(r), is also consistent with reports of enhanced
viral shedding in micron-scale aerosols compared to larger drops
for both influenza virus (60) and SARS-CoV-2 (31). Finally,
we introduce a relative transmissibility (or susceptibility), sr , to
rescale the transmission rate for different subpopulations or viral
strains.


Indoor Safety Guideline
The reproduction number of an epidemic, R0, is defined as
the mean number of transmissions per infected individual. Pro-
vided R0< 1, a disease will not spread at the population level
(80). Estimates of R0 for COVID-19 have been used to com-
pare its rate of spread in different regions and its dependence
on different control strategies (33, 81–83) and, most recently,
viral variants (84, 85). We here define an analogous reproduc-
tive number for indoor, airborne transmission, Rin(τ), as the
expected number of transmissions in a room of total occupancy
N over a time τ from a single infected person entering at t = 0.


Our safety guideline sets a small risk tolerance ε (typically 1 to
10%) for the indoor reproductive number, defined as


Rin(τ) =Ns


∫ τ


0


βa(t)dt <ε. [3]


The number of susceptibles, Ns = ps(N − 1), may include all
others in the room (ps = 1), or be reduced by the suscepti-
ble probability ps < 1, the fraction of the local population not
yet exposed or immunized. In the limit of ε� 1, one may
interpret Rin(τ) as the probability of the first transmission,
which is approximately equal to the sum of the Ns indepen-
dent probabilities of transmission to any particular susceptible
individual in a well-mixed room.‡ In SI Appendix, section 3, we
show that this guideline follows from standard epidemiological
models, including the Wells–Riley model, but note that it has
broader generality. The exact transient safety bound appropri-
ate for the time-dependent situation arising directly after an
infected index case enters a room is evaluated in SI Appendix,
section 2.


We here focus on a simpler, more conservative guideline that
follows for long times relative to the air residence time, τ�λ−1


a


(which may vary from minutes to hours, and is necessarily greater
than λc(r)−1), when the airborne pathogen has attained its equi-
librium concentration C (r , t)→Cs(r). In this equilibrium case,
the transmission rate (2) becomes constant,


βa


sr
=


Q2
b p


2
m


V


∫ ∞
0


nq(r)


λc(r)
dr =


Q2
b p


2
m


V


Cq


λc(r)
= p2


m fdλq , [4]


where, for the sake of simplicity, we assume constant mask
filtration pm over the entire range of aerosol drop sizes. We
define the microscopic concentration of infection quanta per
liquid volume as nq(r) =nd(r)Vd(r)cv (r)ci(r), and the concen-
tration of infection quanta or “infectiousness” of exhaled air,


‡Markov’s inequality ensures that the probability of at least one transmission, P1,
is bounded above by the expected number of transmissions, P1 ≤ Rin. In the limit,
Rin <ε� 1, these quantities are asymptotically equal, since P1 = 1− (1− p(τ ))Ns ∼
Nsp(τ ) = Rin for Ns independent transmissions of probability, p(τ ) =


∫ τ
0 βa(t)dt� 1.


Cq =
∫∞
0


nq(r)dr . The latter is the key disease-specific param-
eter in our model, which can also be expressed as the rate of
quanta emission by an infected person, λq =QbCq . The second
equality in Eq. 4 defines the effective infectious drop radius r ,
given in SI Appendix, Eq. S7. The third equality defines the dilu-
tion factor, fd =Qb/(λc(r̄)V ), the ratio of the concentration of
infection quanta in the well-mixed room to that in the unfiltered
breath of an infected person. As we shall see in what follows,
fd provides a valuable diagnostic in assessing the relative risk of
various forms of exposure.


We thus arrive at a simple guideline, appropriate for steady-
state situations, that bounds the cumulative exposure time
(CET),


(N − 1)τ < ε
λcV + v sA


Q2
b p


2
mCqsr


. [5]


where v s = vs(r), and λc =λa +λf (r̄) +λv (r̄) is the air purifi-
cation rate associated with air exchange, air filtration, and
viral deactivation. The effect of relative humidity on the
droplet size distribution can be captured by multiplying r̄ by
3
√


0.4/(1−RH ), since the droplet distributions used in our
analysis were measured at RH = 60% (11).


By noting that the sedimentation rate of aerosols is usually
less than the air exchange rate, λs(r)<λa , and by neglecting
the influence of both air filtration and pathogen deactivation, we
deduce, from Eq. 5, a more conservative bound on the CET,


N τ < ε
λaV


Q2
b p


2
mCqsr


, [6]


the interpretation of which is immediately clear. To minimize
risk of infection, one should avoid spending extended periods in
highly populated areas. One is safer in rooms with large volume
and high ventilation rates. One is at greater risk in rooms where
people are exerting themselves in such a way as to increase their
respiration rate and pathogen output, for example, by exercis-
ing, singing, or shouting. Since the rate of inhalation of contagion
depends on the volume flux of both the exhalation of the infected
individual and the inhalation of the susceptible person, the risk of
infection increases as Q2


b . Likewise, masks worn by both infected
and susceptible persons will reduce the risk of transmission by a
factor p2


m , a dramatic effect given that pm ≤ 0.1 for moderately
high-quality masks (74, 75).


Application to COVID-19
The only poorly constrained quantity in our guideline is the epi-
demiological parameter, Cqsr , the product of the concentration
of exhaled infection quanta by an infectious individual, Cq , and
the relative transmissibility, sr . We emphasize that Cq and sr
are expected to vary widely between different populations (86–
91), among individuals during progression of the disease (92,
93), and between different viral strains (84, 85). Nevertheless,
we proceed by making rough estimates for Cq for different res-
piratory activities on the basis of existing epidemiological data
gathered from early superspreading events of COVID-19. Our
inferences provide a baseline value for Cq , relevant for elderly
individuals exposed to the original strain of SARS-CoV-2, that
we may rescale by the relative transmissibility sr in order to
consider different populations and viral strains. We make these
inferences with the hope that such an attempt will motivate
the acquisition of more such data, and so lead to improved
estimates for Cq and sr for different populations in various
settings.


An inference of Cq = 970 quanta/m3 was made by Miller
et al. (25) in their recent analysis of the Skagit Valley Chorale
superspreading incident (27), on the basis of the assumption
that the transmission was described in terms of the Wells–Riley
model (12, 13, 17, 45). To be precise, they inferred a quanta


Bazant and Bush
A guideline to limit indoor airborne transmission of COVID-19


PNAS | 5 of 12
https://doi.org/10.1073/pnas.2018995118


D
ow


nl
oa


de
d 


by
 g


ue
st


 o
n 


M
ay


 6
, 2


02
1 



https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2018995118/-/DCSupplemental

https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2018995118/-/DCSupplemental

https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2018995118/-/DCSupplemental

https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2018995118/-/DCSupplemental

https://doi.org/10.1073/pnas.2018995118





emission rate of λq =CqQ̄b = 970 quanta/h for a mean breathing
rate of Q̄b = 1.0 m3/h appropriate for singing (25). This inference
is roughly consistent with studies of other related viral diseases.
For example, Liao et al. (46) estimated Cq = 28 quanta/m3 from
the rate of indoor spreading of SARS-CoV, in a hospital and an
elementary school. Estimates of Cq for H1N1 influenza fall in the
range 15 to 128 quanta/m3 (47). For SARS-CoV-2, Buonanno
et al. (17) estimate a Cq range of 10.5 to 1,030 quanta/m3, on
the basis of the estimated infectivity ci = 0.01 to 0.1 of SARS-
CoV (94) and the reported viral loads in sputum (92, 93, 95),
and note that the precise value depends strongly on the infected
person’s respiratory activity. Notably, their range spans the high
value inferred for the Skagit Valley Chorale (25), and all of our
inferences to follow.


We proceed by estimating quanta concentrations, Cq , or,
equivalently, quanta emission rates, λq =QbCq , for different
forms of respiration. First, we solve Eq. 1 to obtain the steady-
state radius-resolved droplet volume fraction φs(r) for various
hypothetical expiratory activities in the room of the Skagit Val-
ley Chorale, using the drop size distributions of Morawska et al.
(11). Our results are shown in Fig. 1. Integrating each curve up
to the critical radius rc , we then obtain an activity-dependent vol-
ume fraction of infectious airborne droplets φ1 =


∫ rc
0
φs(r)dr in


the choir room (see SI Appendix). Finally, we assume the inferred
value, Cq = 970 quanta/m3, for the superspreading incident (25)
that resulted from the expiratory activity most resembling singing
[voiced “aahs” with pauses for recovery (11)], and deduce val-
ues of Cq for other forms of respiration by rescaling with the
appropriate φ1 values. Our predictions for the dependence of
Cq on respiratory activity are shown in Fig. 2. For validation, we
also show estimates for Cq based on the recent measurements


of activity-dependent aerosol concentrations reported by Asadi
et al. (38, 39). Specifically, we calculated the aerosol volume frac-
tions from the reported drop-size distributions (from figure 5 of
ref. 39) for a different set of expiratory activities that included
various breathing patterns and speaking aloud at different vol-
umes. We then used these volume fractions to rescale the value
Cq = 72 quanta/m3 for speaking at intermediate volume (39),
which we chose to match the value inferred for the most similar
respiratory activity considered by Morawska et al. (11), specifi-
cally, voiced counting with pauses (11). Notably, the quanta con-
centrations so inferred, Cq , are consistent across the full range of
activities, from nasal breathing at rest (1 to 10 quanta/m3) to oral
breathing and whispering (5 to 40 quanta/m3), to loud speaking
and singing (100 to 1,000 quanta/m3).


Our inferences for Cq from a number of superspreading events
are also roughly consistent with physiological measurements of
viral RNA in the bodily fluids of COVID-19 patients at peak
viral load. Specifically, our estimate of Cq = 72 quanta/m3 for
voiced counting (11) and intermediate-volume speech (39) with
integrated aerosol volume fractions φ1 = 0.36 and 0.11 (µm/cm)3


corresponds, respectively, to microscopic concentrations of cq =
cicv = 2× 108 and 7× 108 quanta/mL (see SI Appendix). Res-
piratory aerosols mainly consist of sputum produced by the
fragmentation (96) of mucous plugs and films in the bronchi-
oles and larynx (34–36). Larger droplets are thought to form
by fragmentation of saliva in the mouth (36, 37). Airborne viral
loads are usually estimated from that of saliva or sputum (61,
92, 93, 95, 97). After incubation, viral loads, cv , in sputum tend
to peak in the range 108 to 1011 RNA copies per milliliter (92,
93, 95), while much lower values have been reported for other
bodily fluids (92, 93, 98). Virus shedding in the pharynx remains


Fig. 2. Estimates of the “infectiousness” of exhaled air, Cq, defined as the peak concentration of COVID-19 infection quanta in the breath of an infected
person, for various respiratory activities. Values are deduced from the drop size distributions reported by Morawska et al. (11) (blue bars) and Asadi et
al. (39) (orange bars). The only value reported in the epidemiological literature, Cq = 970 quanta/m3, was estimated (25) for the Skagit Valley Chorale
superspreading event (27), which we take as a baseline case (sr = 1) of elderly individuals exposed to the original strain of SARS-CoV-2. This value is rescaled
by the predicted infectious aerosol volume fractions, φ1 =


∫ rc
0 φs(r)dr, obtained by integrating the steady-state size distributions reported in Fig. 1 for


different expiratory activities (11). Aerosol volume fractions calculated for various respiratory activities from figure 5 of Asadi et al. (39) are rescaled so that
the value Cq = 72 quanta/m3 for “intermediate speaking” matches that inferred from Morawska et al.’s (11) for “voiced counting.” Estimates of Cq for the
outbreaks during the quarantine period of the Diamond Princess (26) and the Ningbo bus journey (28), as well as the initial outbreak in Wuhan City (2, 81),
are also shown (see SI Appendix for details).
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high during the first week of symptoms and reaches 7× 108 RNA
copies per throat swab (92) (typically 1 mL to 3 mL). Since viral
loads are 20 to 50% greater in sputum than in throat swabs (93),
the most infectious aerosols are likely to contain cv ≈ 109 RNA
copies per milliliter. Using this viral load and assuming ci = 2%
based on previous inferences for SARS-CoV (94), Buonanno
et al. (17) estimated cq = 2× 107 quanta/mL for SARS-CoV-2,
an order of magnitude below our inferences obtained directly
from spreading data for COVID-19 (11, 39). The inference that
SARS-CoV-2 is 10 times more infectious than SARS-CoV, with
ci ≈ 10% (an infectious dose on the order of 10 aerosol-borne
virions), is consistent with the fact that only the former caused a
pandemic.


Our findings are consistent with emerging virological (3, 31,
66, 67) and epidemiological (5, 19, 23, 28, 29) evidence that
SARS-CoV-2 is present and extremely infectious in respiratory
aerosols and that indoor airborne transmission is the dominant
driver of the COVID-19 pandemic (4, 22). Further support for
this hypothesis is provided by crudely applying our indoor trans-
mission model to a number of slightly less well characterized
spreading events, as detailed in SI Appendix, all of which yield
roughly consistent values of Cq (shown in Fig. 2). For the ini-
tial outbreak of COVID-19 in Wuhan City (2, 81), we assume
that spreading occurred predominantly in family apartments,
as is consistent with the inference that 80% of transmission
clusters arose in people’s homes (32). We may then tenta-
tively equate the average reproduction number estimated for
the Wuhan outbreak (81), R0 = 3.3, with the indoor repro-
duction number, Rin(τ). We use τ = 5.5 d as the exposure
time, assuming that it corresponds to mean time before the
onset of symptoms and patient isolation. We consider the mean
household size of three persons in a typical apartment with
area 30 m2 per person and a winter bedroom ventilation rate
of 0.34 ACH (55), and assume that λv = 0.3/h and r̄ = 2 µm.
We thus infer Cq = 30 quanta/m3, a value expected for normal
breathing (Fig. 2).


For the Ningbo bus incident, all model parameters are known
except for the air exchange rate. We estimate λa = 1.25/h for a
moving bus with closed windows, based on studies of pollutants
in British transit buses (99). We thus infer Cq = 90 quanta/m3, a
value that lies in the range of intermediate speaking, as might be
expected onboard a bus filled to capacity. Considering the uncer-
tainty in λa , one might also infer a value consistent with resting
on a quiet bus; in particular, choosing λa = 0.34/h yields Cq = 57
quanta/m3. Finally, we infer a value of Cq = 30 quanta/m3 from
the spreading event onboard the quarantined Diamond Princess
cruise ship (26), a value consistent with the passengers being
primarily at rest. However, we note that the extent to which
the Diamond Princess can be adequately described in terms of
a well-mixed space remains the subject of some debate (see SI
Appendix, section 5).


We proceed by making the simplifying assumption that the
dependence of Cq on expiratory activity illustrated in Fig. 2
is universal, but retain the freedom to rescale these values
by the relative transmissibility sr for different age groups and
viral strains. It is well established that children have consider-
ably lower hospitalization and death rates (86–88), but there
is growing evidence that they also have lower transmissibility
(89–91, 100, 101). A recent study of household clusters suggests
that children are rarely index cases or involved in secondary
transmissions (89). The best controlled comparison comes from
quarantined households in China, where social contacts were
reduced sevenfold to eightfold during lockdowns (101). Com-
pared to the elderly (over 65 y old) for which we have assigned
sr = 1, the relative susceptibility of adults (aged 15 y to 64 y) was
found to be sr = 68%, while that of children (aged 0 y to 14 y)
was sr = 23%. We proceed by using these values of sr for these


three different age groups and the original strain of SARS-CoV-
2 in our case studies. However, we anticipate the need to revise
these sr values for new viral variants, such as the lineage B.1.1.7
(VOC 202012/01) (84, 85), which recently emerged in the United
Kingdom with 60% greater transmissibility and elevated risk of
infection among children.


In summary, our inferences of Cq and sr from a diverse
set of indoor spreading events and from independent physio-
logical data are sufficiently self-consistent to indicate that the
values reported in Fig. 2 may prove to be sufficient to apply the
safety guideline in a quantitative fashion. Our hope is that our
attempts to infer Cq will motivate the collection of more such
data from spreading events, which might then be used to refine
our necessarily crude initial estimates.


Case Studies
We proceed by illustrating the value of our guideline in estimat-
ing the maximum occupancy or exposure time in two settings
of particular interest, the classroom and an elder care facil-
ity. Considering our inferences from the data and the existing
literature, it would appear reasonable to illustrate our guide-
line for COVID-19 with the conservative choice of Cq = 30
quanta/m3. However, we emphasize that this value is expected
to vary strongly with different demographics and respiratory
activity levels (17). In taking the value of Cq = 30 quanta/m3,
we are assuming that, in both settings considered, occupants
are engaged in relatively mild respiratory activities consistent
with quiet speech or rest. In assessing critical CETs for given
populations, we stress that the tolerance ε is a parameter that
should be chosen judiciously according to the vulnerability of the
population, which varies dramatically with age and preexisting
conditions (86–89).


We first apply our guideline to a typical American classroom,
designed for an occupancy of 19 students and their teacher, and
choose a modest risk tolerance, ε= 10% (Fig. 3A). The impor-
tance of adequate ventilation and mask use is made clear by our
guideline. For normal occupancy and without masks, the safe
time after an infected individual enters the classroom is 1.2 h for
natural ventilation and 7.2 h with mechanical ventilation, accord-
ing to the transient bound, SI Appendix, Eq. S8. Even with cloth
mask use (pm = 0.3), these bounds are increased dramatically, to
8 and 80 h, respectively. Assuming 6 h of indoor time per day,
a school group wearing masks with adequate ventilation would
thus be safe for longer than the recovery time for COVID-19
(7 d to 14 d), and school transmissions would be rare. We stress,
however, that our predictions are based on the assumption of a
“quiet classroom” (38, 77), where resting respiration (Cq = 30)
is the norm. Extended periods of physical activity, collective
speech, or singing would lower the time limit by an order of
magnitude (Fig. 2).


Our analysis sounds the alarm for elderly homes and long-term
care facilities, which account for a large fraction of COVID-19
hospitalizations and deaths (86–88). In nursing homes in New
York City, law requires a maximum occupancy of three and
recommends a minimum area of 80 ft2 per person. In Fig. 3B,
we plot the guideline for a tolerance of ε= 0.01 transmission
probability, chosen to reflect the vulnerability of the commu-
nity. Once again, the effect of ventilation is striking. For natural
ventilation (0.34 ACH), the Six-Foot Rule fails after only 3 min
under quasi-steady conditions, or after 17 min for the transient
response to the arrival of an infected person, in which case the
Fifteen-Minute Rule is only marginally safe. With mechanical
ventilation (at 8 ACH) in steady state, three occupants could
safely remain in the room for no more than 18 min. This exam-
ple provides insight into the devastating toll of the COVID-19
pandemic on the elderly (86, 88). Furthermore, it underscores
the need to minimize the sharing of indoor space, maintain
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Fig. 3. The COVID-19 indoor safety guideline would limit the cumulative exposure time (CET) in a room with an infected individual to lie beneath the
curves shown. Solid curves are deduced from the pseudo-steady formula, Eq. 5, for both natural ventilation (λa = 0.34/h; blue curve) and mechanical
ventilation (λa = 8.0/h; red curve). Horizontal axes denote occupancy times with and without masks. Evidently, the Six-Foot Rule (which limits occupancy to
Nmax =


√
A/(6 ft)) becomes inadequate after a critical time, and the Fifteen-Minute Rule becomes inadequate above a critical occupancy. (A) A typical school


classroom: 20 persons share a room with an area of 900 ft2 and a ceiling height of 12 ft (A = 83.6 m2, V = 301 m3). We assume low relative transmissibility
(sr = 25%), cloth masks (pm = 30%), and moderate risk tolerance (ε= 10%) suitable for children. (B) A nursing home shared room (A = 22.3 m2, V = 53.5 m3)
with a maximum occupancy of three elderly persons (sr = 100%), disposable surgical or hybrid-fabric masks (pm = 10%), and a lower risk tolerance (ε= 1%)
to reflect the vulnerability of the community. The transient formula, SI Appendix, Eq. S8, is shown with dotted curves. Other parameters are Cq = 30
quanta/m3, λv = 0.3/h, Qb = 0.5 m3/h, and r = 0.5 µm.


adequate, once-through ventilation, and encourage the use of
face masks.


In both examples, the benefit of face masks is immediately
apparent, since the CET limit is enhanced by a factor p−2


m , the
inverse square of the mask penetration factor. Standard surgi-
cal masks are characterized by pm = 1 to 5% (73, 74), and so
allow the CET to be extended by 400 to 10,000 times. Even cloth
face coverings would extend the CET limit by 6 to 100 times for
hybrid fabrics (pm = 10 to 40%) or 1.5 to 6 times for single-layer
fabrics (pm = 40 to 80%) (75). Our inference of the efficacy of
face masks in mitigating airborne transmission is roughly consis-
tent with studies showing the benefits of mask use on COVID-19
transmission at the scales of both cities and countries (22, 33, 83).


Air filtration has a less dramatic effect than face mask use in
increasing the CET bound. Nevertheless, it does offer a means
of mitigating indoor transmission with greater comfort, albeit at
greater cost (22, 72). Eq. 5 indicates that even perfect air filtra-
tion, pf = 1, will only have a significant effect in the limit of highly
recirculated air, Zp� 1. The corresponding minimum outdoor
airflow per person, Q/Nmax, should be compared with local stan-
dards, such as 3.8 L/s per person for retail spaces and classrooms
and 10 L/s per person for gyms and sports facilities (72). In the
above classroom example with a typical primary outdoor air frac-
tion of Zp = 20% (22), the air change rate λa could effectively
be increased by a factor of 4.6 by installing a MERV-13 filter,
pm = 90%, or a factor of 5.0 with a HEPA filter, pm = 99.97%.
At high air exchange rates, the same factors would multiply the
CET bound.


Next, we illustrate the value of our guideline in contact trac-
ing (82), specifically, in prescribing the scope of the testing of
people with whom an infected index case has had close contact.
The CDC presently defines a COVID-19 “close contact” as any
encounter in which an individual is within 6 ft of an infected per-
son for more than 15 min. Fig. 3 makes clear that this definition
may grossly underestimate the number of individuals exposed


to a substantial risk of airborne infection in indoor spaces. Our
study suggests that, whenever our CET bound (5) is violated
during an indoor event with an infected person, at least one
transmission is likely, with probability ε. When the tolerance ε
exceeds a critical value, all occupants of the room should be con-
sidered close contacts and so warrant testing. For relatively short
exposures (λaτ� 1) initiated when the index case enters the
room, the transient bound should be considered (SI Appendix,
section 2).


We proceed by considering the implications of our guide-
line for the implementation of quarantining and testing. While
official quarantine guidelines emphasize the importance of iso-
lating infected persons, our study makes clear the importance of
isolating and clearing infected indoor air. In cases of home quar-
antine of an infected individual with healthy family members,
our guideline provides specific recommendations for mitigating
indoor airborne transmission. For a group sharing an indoor
space intermittently, for example, office coworkers or classmates,
regular testing should be done with a frequency that ensures
that the CET between tests is less than the limit set by the
guideline. Such testing would become unnecessary if the time
limit set by the CET bound greatly exceeds the time taken for
an infected person to be removed from the population. For
the case of a symptomatic infected person, this removal time
should correspond to the time taken for the onset of symp-
toms (∼5.5 d). To safeguard against asymptomatic individuals,
one should use the recovery time (∼14 d) in place of the
removal time.


Finally, we briefly discuss how the prevalence of infection in
the population affects our safety guideline. Our guideline sets a
limit on the indoor reproductive number, the risk of transmis-
sion from a single infected person in the room. It thus implicitly
assumes that the prevalence of infection in the population, pi ,
is relatively low. In this low-pi limit, the risk of transmission
increases with the expected number of infected persons in the
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room, Npi , and the tolerance should be lowered in propor-
tion to Npi if it exceeds one. Conversely, when Npi→ 0, the
tolerance might be increased proportionally until the recom-
mended restrictions are deemed unnecessary.


For instructions on how to apply our guideline to other situa-
tions, we refer the interested reader to the spreadsheet provided
in SI Appendix. There, by specifying a given room geometry,
ventilation rate, and respiratory activity, one may deduce the
maximum CET in a particular indoor setting, and so define pre-
cisely what constitutes an exposure in that setting. An online app
based on our guideline has also been developed (102).


Beyond the Well-Mixed Room
The model developed herein describes the risk of small res-
piratory drops (r < rc) in the case where the entirety of the
room is well mixed. There are undoubtedly circumstances where
there are substantial spatial and temporal variations of the
pathogen concentration from the mean (7, 42). For example,
it is presumably the spatial variations from well mixedness that
result in the inhomogeneous infection patterns reported for
a number of well-documented transmission events in closed
spaces, including a COVID outbreak in a Chinese restaurant
(4), and SARS outbreaks on airliners (103). Circumstances
have also been reported where air conditioner-induced flows
appear to have enhanced direct pathogen transport between
infected and susceptible individuals (104). In the vicinity of
an infected person, the turbulent respiratory jet or puff will
have a pathogen concentration that is substantially higher than
the ambient (20, 43). Chen et al. (42) referred to infection
via respiratory plumes as “short-range airborne transmission,”
and demonstrated that it poses a substantially greater risk than
large-drop transmission. In order to distinguish short-range
airborne transmission from that considered in our study, we
proceed by referring to the latter as “long-range airborne”
transmission.


On the basis of the relatively simple geometric form of turbu-
lent jet and puff flows, one may make estimates of the form of
the mixing that respiratory outflows induce, the spatial distribu-
tion of their pathogen concentration, and so the resulting risk
they pose to the room’s occupants. For the case of the turbulent
jet associated with relatively continuous speaking or breathing,
turbulent entrainment of the ambient air leads to the jet radius
r =αtx increasing linearly with distance x from the source,
where αt ≈ 0.1 to 0.15 is the typical jet entrainment coefficient
(20, 42, 43). The conservation of momentum flux M =πρar


2v2


then indicates that the jet speed decreases with distance from
the source according to v(x ) =M 1/2/(αtx


√
πρa). Concurrently,


turbulent entrainment results in the pathogen concentration
within the jet decreasing according to Cj (x )/C0 =A


1/2
m /(αtx ),


where Am ≈ 2 cm2 denotes the cross-sectional area of the
mouth, and C0 =Cq/cv is the exhaled pathogen concentration.§


Abkarian et al. (43) thus deduce that, for the respiratory jet
generated by typical speaking, the concentration of pathogen is
diminished to approximately 3% of its initial value at a distance
of 2 m.


In a well-mixed room, the mean concentration of pathogen
produced by a single infected person is fdC0. For example, in the
large, poorly ventilated room of the Skagit Valley Chorale, we
compute a dilution factor, fd =Qb/(λc(r̄)V ), of approximately
0.001. We note that, since λc(r)>λa =Q/V , the dilution fac-
tor satisfies the bound, fd ≤Qb/Q . For typical rooms and air
exchange rates, fd lies in the range of 0.0001 to 0.01. With


§These expressions for v(x) and C(x) are valid in the limit of x> xv , where xv is the
virtual origin of the jet, typically on the order of 10 cm (20, 105). Near-field expressions
well behaved at x = 0 are given by replacing x with x + xv , and normalizing such that
C(0) = C0.


the dilution factor of the well-mixed room and the dilution
rate of respiratory jets, we may now assess the relative risk to
a susceptible person of a close encounter (either episodic or
prolonged) with an infected individual’s respiratory jet, and an
exposure associated with sharing a room with an infected per-
son for an extended period. Since the infected jet concentration
Cj (x ) decreases with distance from its source, one may assess its
pathogen concentration relative to that of the well-mixed room,
Cj (x )/(fdC0) =A


1/2
m /(αt fdx ). There is thus a critical distance,


A
1/2
m /(αt fd), beyond which the pathogen concentration in the jet


is reduced to that of the ambient. This distance exceeds 10 m for
fd in the aforementioned range and so is typically much greater
than the characteristic room dimension. Thus, in the absence of
masks, respiratory jets may pose a substantially greater risk than
the well-mixed ambient.


We first consider a worst-case, close-contact scenario in which
a person directly ingests a lung full of air exhaled by an infected
person. An equivalent amount of pathogen would be inhaled
from the ambient by anyone within the room after a time τ =
Vb/(Qb fd), where Vb ≈ 500 mL is the volume per breath. For
the geometry of the Skagit choir room, for which fd = 0.001, the
critical time beyond which airborne transmission is a greater risk
than this worst-case close encounter with a respiratory plume is
τ = 1.0 h. We next consider the worst-case scenario governed
by the Six-Foot Rule, in which a susceptible person is directly
in the path of an infected turbulent jet at a distance of 6 ft,
over which the jet is diluted by a factor of 3% (43). The associ-
ated concentration in the jet is still roughly 30 times higher than
the steady-state concentration in the well-mixed ambient (when
fd = 0.001), and so would result in a commensurate amplifica-
tion of the transmission probability. Our guideline could thus
be adopted to safeguard against the risk of respiratory jets in
a socially distanced environment by reducing ε by a factor of
C (6ft)/(fdC0), which is 3 to 300 for fd in the range of 0.0001
to 0.01. We note that the latter worst-case scenario describes a
static situation where a susceptible individual is seated directly
in the respiratory plume of an infected individual, as may arise in
a classroom or airplane (103). More generally, with a circulating
population in an indoor setting, one would expect to encounter
an infected respiratory plume only for some small fraction of the
time, consideration of which would allow for a less conservative
choice of ε.


We may thus make a relatively crude estimate for the addi-
tional risk of short-range plume transmission, appropriate when
masks are not being worn (pm = 1), by adding a correction to
our safety guideline [5]. We denote by pj the probability that a
susceptible neighbor lies in the respiratory plume of the infected
person, and denote by x > 0 the distance between nearest neigh-
bors, between which the risk of infection is necessarily greatest.
We thus deduce


Rin(τ)


[
1 +


pjA
1/2
m


Ns fdαtx


]
<ε. [7]


In certain instances, meaningful estimates may be made for both
pj and x . For example, if a couple dines at a restaurant, x would
correspond roughly to the distance across a table, and pj would
correspond to the fraction of the time they face each another.
If N occupants are arranged randomly in an indoor space, then
one expects pj= tan−1αt/π and x =


√
A/N . When strict social


distancing is imposed, one may further set x to the minimum
allowed interperson distance, such as 6 ft. Substitution from Eq.
5 reveals that the second term in Eq. 7 corresponds to the risk
of transmission from respiratory jets, as deduced by Yang et al.
(106), aside from the factor pj . We note that any such guideline
intended to mitigate against short-range airborne transmission
by respiratory plumes will be, as is [7], dependent on geometry,
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flow, and human behavior, while our guideline for the mitigation
of long-range airborne transmission [5] is universal.


We note that the use of face masks will have a marked effect
on respiratory jets, with the fluxes of both exhaled pathogen and
momentum being reduced substantially at their source. Indeed,
Chen et al. (42) note that, when masks are worn, the primary
respiratory flow may be described in terms of a rising thermal
plume, which is of significantly less risk to neighbors. With a
population of individuals wearing face masks, the risk posed by
respiratory jets will thus be largely eliminated, while that of the
well-mixed ambient will remain.


Finally, we stress that our guideline is based on the average
concentration of aerosols within the room. For every region of
enhanced airborne pathogen concentration, there is necessarily
a region of reduced concentration and lower transmission risk
elsewhere in the room. The ensemble average of the transmis-
sion risk over a number of similar events, and the time-averaged
transmission risk in a single event, are both expected to approach
that in the well-mixed steady state, as in ergodic processes in
statistical mechanics. This feature of the system provides ratio-
nale for the self-consistency of our inferences of Cq , based on
the hypothesis of the well-mixed room, from the diverse set of
spreading events considered herein.


Discussion and Caveats
We have focused here primarily on airborne transmission, for
which infection arises through inhalation of a critical quantity of
airborne pathogen, and neglected the roles of both contact and
large-drop transmission (6). While motivated by the COVID-19
pandemic, our theoretical framework applies quite generally to
airborne respiratory illnesses, including influenza. Moreover, we
note that the approach taken, coupling the droplet dynamics to
the transmission dynamics, allows for a more complete descrip-
tion. For example, consideration of conservation of pathogen
allows one to calculate the rate of pathogen sedimentation and
associated surface contamination, consideration of which would
allow for quantitative models of contact transmission and so
inform cleaning protocols.


Typical values for the parameters arising in our model are
listed in SI Appendix, Table S1. Respiration rates Qb have been
measured to be ∼ 0.5 m3/h for normal breathing, and may
increase by a factor of 3 for more strenuous activities (17).
Other parameters, including room geometry, ventilation, and
filtration rates, will obviously be room dependent. The most
poorly constrained parameter appearing in our guideline is Cqsr ,
the product of the concentration of pathogen in the breath of
an infected person and the relative transmissibility. The latter,
sr , was introduced in order to account for the dependence of
transmissibility on the mean age of the population (86–88, 91)
and the viral strain (84, 85). The value of Cqsr was inferred
from the best characterized superspreading event, the Skagit
Valley Chorale incident (25), as arose among an elderly pop-
ulation with a median age of 69 y (27), for which we assign
sr = 1. The Cq value so inferred was rescaled using reported
drop size distributions (11, 23, 38) allowing us to estimate Cq


for several respiratory activities, as listed in Fig. 3. Further com-
parison with inferences based on other spreading events of new
viral strains among different populations would allow for refine-
ment of our estimates of Cq and sr . We thus appeal to the
public health community to document the physical conditions
enumerated in SI Appendix, Table S1 for more indoor spreading
events.


Adherence to the Six-Foot Rule would limit large-drop trans-
mission, and adherence to our guideline, Eq. 5, would limit
long-range airborne transmission. We have also shown how the
sizable variations in pathogen concentration associated with res-
piratory flows, arising in a population not wearing face masks,
might be taken into account. Consideration of both short-range


and long-range airborne transmission leads to a guideline of the
form of Eq. 7 that would bound both the distance between occu-
pants and the CET. Circumstances may also arise where a room
is only partially mixed, owing to the absence or deficiency of air
conditioning and ventilation flows, or the influence of irregu-
larities in the room geometry (107). For example, in a poorly
ventilated space, contaminated warm air may develop beneath
the ceiling, leading to the slow descent of a front between
relatively clean and contaminated air, a process described by
“filling-box” models (107). In the context of reducing COVID-
19 transmission in indoor spaces, such variations from well
mixedness need be assessed on a room-by-room basis. Nev-
ertheless, the criterion [5] represents a minimal requirement
for safety from long-range airborne infection in well-mixed,
indoor spaces.


We emphasize that our guideline was developed specifically
with a view to mitigating the risk of long-range airborne trans-
mission. We note, however, that our inferences of Cq came
from a number of superspreading events, where other modes
of transmission, such as respiratory jets, are also likely to have
contributed. Thus, our estimates for Cq are necessarily overesti-
mates, expected to be higher than those that would have arisen
from purely long-range airborne transmission. Consequently,
our safety guideline for airborne transmission necessarily pro-
vides a conservative upper bound on CET. We note that the
additional bounds required to mitigate other transmission modes
will not be universal; for example, we see, in Eq. 7, that the dan-
ger of respiratory jets will depend explicitly on the arrangement
of the room’s occupants. Finally, we reiterate that the wearing of
masks largely eliminates the risk of respiratory jets, and so makes
the well-mixed room approximation considered here all the more
relevant.


Our theoretical model of the well-mixed room was developed
specifically to describe airborne transmission between a fixed
number of individuals in a single well-mixed room. Nevertheless,
we note that it is likely to inform a broader class of transmission
events. For example, there are situations where forced ventila-
tion mixes air between rooms, in which case the compound room
becomes, effectively, a well-mixed space. Examples considered
here are the outbreaks on the Diamond Princess and in apart-
ments in Wuhan City (see SI Appendix); others would include
prisons. There are many other settings, including classrooms and
factories, where people come and go, interacting intermittently
with the space, with infected people exhaling into it, and suscepti-
ble people inhaling from it, for limited periods. Such settings are
also informed by our model, provided one considers the mean
population dynamics, and so identifies N with the mean number
of occupants.


The guideline [5] depends on the tolerance ε, whose value in a
particular setting should be set by the appropriate policy makers,
informed by the latest epidemiological evidence. Likewise, the
guideline includes the relative transmissibility sr of a given viral
strain within a particular subpopulation. These two factors may
be eliminated from consideration by using [6] to assess the rela-
tive behavioral risk posed to a particular individual by attending
a specific event of duration τ with N other participants. We thus
define a relative risk index,


IR =
N τCqQ


2
b p


2
m


λaV
, [8]


that may be evaluated using appropriate Cq and Qb values (listed
in SI Appendix, Table S2). One’s risk increases linearly with the
number of people in a room and duration of the event. Rela-
tive risk decreases for large, well-ventilated rooms and increases
when the room’s occupants are exerting themselves or speak-
ing loudly. While these results are intuitive, the approach taken
here provides a physical framework for understanding them
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quantitatively. It also provides a quantitative measure of the rela-
tive risk of certain environments, for example, a well-ventilated,
sparsely occupied laboratory and a poorly ventilated, crowded,
noisy bar. Along similar lines, the weighted average of [8], pro-
vides a quantitative assessment of one’s risk of airborne infection
over an extended period. It thus allows for a quantitative assess-
ment of what constitutes an exposure, a valuable notion in
defining the scope of contact tracing, testing, and quarantining.


Above all, our study makes clear the inadequacy of the Six-
Foot Rule in mitigating indoor airborne disease transmission,
and offers a rational, physically informed alternative for man-
aging life in the time of COVID-19. If implemented, our safety
guideline would impose a limit on the CET in indoor settings,
violation of which constitutes an exposure for all of the room’s
occupants. Finally, while our study has allowed for an estimate of
the infectiousness of COVID-19, it also indicates how new data
characterizing indoor spreading events may lead to improved


estimates thereof and so to quantitative refinements of our safety
guideline.


The spreadsheet included in Dataset S1 provides a simple
means of evaluating the CET limit for any particular indoor set-
ting. A convenient online app based on our safety guideline is
also available (102). The app and spreadsheet also enable the
use of data from CO2 sensors (47) to improve the accuracy of the
safety guideline (108). A glossary of terms arising in our study is
presented in SI Appendix, Table S3.


Data Availability. All study data are included in the article and
supporting information.
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is higher compared to SARS coronavirus. J. Trav. Med. 27, 1–4 (2020).


82. L. Ferretti et al., Quantifying SARS-CoV-2 transmission suggests epidemic control with
digital contact tracing, Science 368, eabb6936 (2020).


83. Y. Li, R. Zhang, J. Zhao, M. J. Molina, Understanding transmission and intervention for
the COVID-19 pandemic in the United States. Sci. Total Environ. 748, 141560 (2020).


84. N. G. Davies et al., Estimated transmissibility and severity of novel SARS-CoV-2 variant
of concern 202012/01 in England. Science, 10.1126/science.abg3055 (2021).


85. Erik. Volz et al., Transmission of SARS-CoV-2 lineage B.1.1.7 in England: Insights from
linking epidemiological and genetic data. medRxiv [Preprint] (2021). https://doi.org/
10.1101/2020.12.30.20249034 (Accessed 5 January 2021).


86. S. Richardson et al., Presenting characteristics, comorbidities, and outcomes among
5700 patients hospitalized with COVID-19 in the New York City area. J. Am. Med.
Assoc. 323, 2052–2059 (05 2020).


87. N. G. Davies et al., Age-dependent effects in the transmission and control of COVID-
19 epidemics. Nat. Med. 26, 1205–1211 (2020).


88. S. Garg, Hospitalization rates and characteristics of patients hospitalized with
laboratory-confirmed coronavirus disease 2019: COVID-NET, 14 states, March 1–30,
2020. MMWR. Morb. Mortal. Wkly. Rep. 69, 458–464 (2020).


89. Y. Zhu et al., A meta-analysis on the role of children in SARS-CoV-2 in household
transmission clusters. Clin. Infect. Dis., 10.1093/cid/ciaa1825 (2020).


90. A. P. S. Munro, S. N. Faust, Children are not COVID-19 super spreaders: Time to go
back to school. Arch. Dis. Child. 105, 618–619 (2020).


91. M. Riediker, L. Morawska, Low exhaled breath droplet formation may explain
why children are poor SARS-CoV-2 transmitters. Aerosol. Air Q. Res. 20, 1513–1515
(2020).


92. R. Wölfel et al., Virological assessment of hospitalized patients with COVID-2019.
Nature 581, 465–469 (2020).


93. Y. Pan, D. Zhang, P. Yang, L. L. M. Poon, Q. Wang, Viral load of SARS-CoV-2 in clinical
samples. Lancet Infect. Dis. 20, 411–412 (2020).


94. T. Watanabe, T. A. Bartrand, M. H. Weir, T. Omura, C. N. Haas, Development of a dose-
response model for SARS coronavirus. Risk Anal. 30, 1129–1138 (2010).


95. K. K.-W. To et al., Temporal profiles of viral load in posterior oropharyngeal
saliva samples and serum antibody responses during infection by SARS-CoV-2: An
observational cohort study. Lancet Infect. Dis. 20, 565–574 (2020).


96. E. Villermaux, Fragmentation versus cohesion. J. Fluid Mech. 898, P1 (2020).
97. L. Zheng, J. Xu, F. Wu, W. Xu, Z. Long, Influences of ventilation modes on the coughing


droplet dispersion process in a cruise cabin. Chinese J. Ship Res. 11, 2 (2016).
98. S. Zheng et al., Viral load dynamics and disease severity in patients infected with


SARS-CoV-2 in Zhejiang province, China, January-March 2020: Retrospective cohort
study. Br. Med. J. 369, m1443 (2020).


99. W. W. Song, M. R. Ashmore, A. C. Terry, The influence of passenger activities on
exposure to particles inside buses. Atmos. Environ. 43, 6271–6278 (2009).


100. O. Miron, K.-H. Yu, R. Wilf-Miron, I. Kohane, N. Davidovitch, COVID-19 infections fol-
lowing physical school reopening. Arch. Dis. Child., 10.1136/archdischild-2020-321018
(2020).


101. J. Zhang et al., Changes in contact patterns shape the dynamics of the COVID-19
outbreak in China. Science 368, 1481–1486 (2020).


102. K. Khan, J. W. M. Bush, M. Z. Bazant, COVID-19 indoor safety guideline. https://
indoor-covid-safety.herokuapp.com. Accessed 6 April 2021.


103. S. J. Olsen et al., Transmission of the severe acute respiratory syndrome on aircraft.
N. Engl. J. Med. 349, 2146–2422 (2003).


104. K.-S. Kwon et al., Evidence of long-distance droplet transmission of SARS-CoV-2 by
direct air flow in a restaurant in Korea. J. Kor. Med. Sci. 35, e415 (2020).


105. F. Ciriello, G. R. Hunt, Analytical solutions and virtual origin corrections for forced,
pure and lazy turbulent plumes based on a universal entrainment function. J. Fluid
Mech. 893, A12 (2020).


106. F. Yang, A. A. Pahlavan, S. Mendez, M. Abkarian, H. A. Stone, Towards improved social
distancing guidelines: Space and time dependence of virus transmission from speech-
driven aerosol transport between two individuals. Phys. Rev. Fluids 5, 122501(R)
(2020).


107. R. K. Bhagat, M. S. D. Wykes, S. B. Dalziel, P. F. Linden, Effects of ventilation on the
indoor spread of COVID-19. J. Fluid Mech. 903, F1 (2020).


108. M. Z. Bazant, et al., Monitoring carbon dioxide to quantify the risk of indoor air-
borne transmission of COVID-19. medRxiv [Preprint] (2021). https://doi.org/10.1101/
2021.04.04.21254903 (Accessed 9 April 2021).


12 of 12 | PNAS
https://doi.org/10.1073/pnas.2018995118


Bazant and Bush
A guideline to limit indoor airborne transmission of COVID-19


D
ow


nl
oa


de
d 


by
 g


ue
st


 o
n 


M
ay


 6
, 2


02
1 



https://doi.org/10.1101/2020.04.13.20063784

http://dx.doi.org/10.1080/02786826.2021.1890687

http://dx.doi.org/10.1080/02786826.2021.1890687

http://dx.doi.org/10.1126/science.abg3055

https://doi.org/10.1101/2020.12.30.20249034

https://doi.org/10.1101/2020.12.30.20249034

http://dx.doi.org/10.1136/archdischild-2020-321018

https://indoor-covid-safety.herokuapp.com

https://indoor-covid-safety.herokuapp.com

https://doi.org/10.1101/2021.04.04.21254903

https://doi.org/10.1101/2021.04.04.21254903

https://doi.org/10.1073/pnas.2018995118





 
 


 


 


APPENDIX G 


 


 


 


 


 


Appendix G: 


Centers for Disease Control and Prevention: 


Ventilation in Buildings (as of March 23, 2021) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







COVID-19 


GetVacclnat!ld: Find a vaccine and learn what you can do after you're fully vaccinated. 


Ventilation in Buildings 
updated Mar. 23, 2021 Print 


Summary of Recent Changes 


Updates as of March 23,2021 


• Simplified language in the overall list of tools to Improve ventilation. 


• Added three new Frequently Asked Questions (FAQs) on the usefulness of carbon dioxide monitors to Inform 


ventilation decisions. the useful of temperature and relative humidity to control the spread of COVID-19. and the 
use of fans indoors. 


• Expanded the FAQ on emerging technologies to Include more products available on the market. 


• Added additional information with simple calculations to the FAQ on portable HEPA air cleaners to help 
consumers choose appropriate units for their spaces. 


CDC recommends a layered approach to reduce exposures to SAR5-CoV-2. the virus that causes COVID-19. This approach 


includes using multiple mitigation strategies. Including Improvements to building ventilation. to reduce the spread of disease 


and lower the risk of exposure. In addition to ventilation Improvements. the layered approach includes physical 
distancing. wearing face masks. hand hygiene. and vaccination. 


SARS-CoV-2 viral particles spread between people more readily Indoors than outdoors. Indoors. the concentration of vira l 


particles Is often higher than outdoors. where even a light wind can rapidly reduce concentrations. When Indoors, ventilation 
mitigation strategies can help reduce viral particle concentration. The lower the concentration, the less likely viral particles 
can be Inhaled Into the lungs (potentially lowering the Inhaled dose); contact eyes. nose. and mouth; or fall out of the air to 


accumulate on surfaces. Protective ventilation practices and interventions can reduce the airborne concentrations and reduce 
the overall viral dose to occupants. 


Reoccupying a building during the COVID-19 pandemic should not. in most cases. require new building ventilation systems. 


However, ventilation system upgrades or improvements can increase the delivery of clean air and dilute potential 
contaminants. Consult experienced heating. ventilation. and air conditioning (HVAC) professionals when considering changes 


to HVAC systems and equipment. Buildings that provided healthy. code-compliant indoor air quality prior to the pandemic 


can be Improved for pandemic occupancy using less costly Interventions. Below is a list of ventilation interventions that can 
help reduce the concentration of virus particles In the air. They represent a list of "tools in the mitigation toolbox," each of 
which can contribute towards a reduction in risk. Implementing multiple tools at the same time Is consistent with CDC's 
layered approach and will Increase overall effectiveness of ventilation interventions. These ventilation interventions can 
reduce the risk of exposure to the virus and reduce the spread of disease. but they will not eliminate risk completely. 


"" 







While the list of tools can be universally applied across Indoor environments, applying them to different building types, 
occupancies, and activities under environmental and seasonal changes can be challenging. The specific combination of tools 
chosen for use at any point in time can change. It will be up to the building owner or operator (with expert consultation as 


needed) to Identify which tools are appropriate for each building throughout the year. In addition to buildings, vehicles -
Including public transportation such as buses. subways. trains, school buses, carpools, and rideshares - are also areas where 
ventilation Improvements can be applied to reduce the spread of the virus and lower the risk of exposure. 


Tools to Improve Ventilation 


Some of the following interventions are based on the American Society of Heating, Refrigerating, and Air-Conditioning 


Engineers (ASH RAE) Guidance for Building Operations During the COVID-19 Pandemic . [1 . Not all interventions will 


work In all scenarios. Use caution in highly polluted areas when Increasing outdoor air ventilation . 


• Consider using some or all of the following tools to improve ventilation: 


• Increase the introduction of outdoor air: 


- Open outdoor air dampers beyond minimum settings to reduce or eliminate HVAC air recirculation. In mild 


weather, this will not affect thermal comfort or humidity. However, this may be difficult to do in cold, hot or 
humid weather, and may require consultation with an experienced HVAC professional. 


- Open windows and doors, when weather conditions allow, to Increase outdoor air flow. Do not open 
windows and doors if doing so poses a safety or health risk (e.g., risk of falling, triggering asthma symptoms) 
to occupants in the building. Even a slightiy open window can introduce beneficial outdoor air. 


• Use fans to increase the effectiveness of open windows: 


- To safely achieve this, fan placement Is important and will vary based on room configuration. Avoid placing 


fans in a way that could potentially cause contaminated air to flow directly from one person to another (see 
FAQ below on indoor use of fans). One helpful strategy is to use a window fan, placed safely and securely in a 
window, to exhaust room air to the outdoors. This will help draw outdoor air into the room via other open 
windows and doors without generating strong room air currents. Similar results can be established in larger 
facilities using other fan systems, such as gable fans and roof ventilators. 


• Ensure ventilation systems operate properly and provide acceptable Indoor air quality for the current occupancy 
level for each space. 


• Rebalance or adjust HVAC systems to increase total airflow to occupied spaces when possible. 


• Tum off any demand<ontrolled ventilation (DCV) controls that reduce air supply based on occupancy or 
temperature during occupied hours. In homes and buildings where the HVAC fan operation can be controlled at 


the thermosta~ set the fan to the "on" position Instead of "auto; which will operate the fan continuously, even 
when heating or air-conditioning is not required. 


• Improve central air filtration: 


- Increase air filtration [1 to as high as possible without significantly reducing design airflow. Incroased 


fiitration effiCiency is especially helpful when enhanced outdoor air delivery options are limited. 


- Make sure air filters are properly sized and within their recommended service life. 


- Inspect filter housing and racks to ensure appropriate filter fit and minimize air that flows around, Instead of 
through, the filter. 


• Ensure restroom exhaust fans are functional and operating at full capacity when the building is occupied. 


• Inspect and maintain exhaust ventilation systems in areas such as kitchens. cooking areas, etc. Operate these 
systems any time these spaces are occupied. Consider operating them even when the specific space is not 
occupied, to increase overall ventilation within the occupied bUilding. 


.. Consider portable high·efficiency particulate air (HEPA) fan/filtration systems to enhance air cleaning (especially in 
higher risk areas such as a nurse's office or areas frequently inhabited by people with a higher Ukelihood of having 
COVID-19 andlor an increased risk of getting COVID-19). See the FAQ below on HEPA filters and portable HEPA air 


cleaners. (Note: Portable air cleaners that use filters less efficient that HEPA filters also exist and can contribute to 
room air cleaning. However, they should be clearly labeled as non-HEPA units.) 


• Generate elean·to-Iess-clean air movement by evaluating and repositioning as necessary, the supply louvers, 
exhaust air grilles, andlor damper settings. See the FAQ below on Directionai Airflow. This recommendation is 


easier to accomplish when the supply and exhaust points are located in a ceiling grid system. 


• Consider using ultraviolet germicidal irradiation (UVGI) as a supplemental treatment to inactivate SARS-CoV·2. 
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especially i( options (or increasing room ventilation and filtration are limited. Upper. room UVGI systems . can 


be used to provide air cleaning within occupied spaces, and In-duct UVGI systems can help enhance air cleaning 


inside central ventilation systems. 


• In non·residentlal settings, consider running the HVAC system at maximum outside airflow for 2 hours before and 


after the building Is occupied. 


The ventilation interventions listed above come with a range o( Initial costs and operating costs, which, along with risk 
assessment (actors - such as community Incidence rates, facemask compliance expectations and room occupant density 
~ may affect the selection o( tools. The (allowing are examples of cost estimates for ventilation interventions: 


• No cost: opening windows; inspecting and maintaining dedkated exhaust ventilation; disabling DCV controls; 


repositioning outdoor air dampers 


• less than $100: using fans to Increase effectiveness of open windows; repoSitioning supply/exhaust diffusers to 
create directional airflow 


S500 (approximately): adding portable HEPA fan/filter systems 


• S1500 to S2500 (approximately): adding upper room UVGI 


Ventilation FAQs 


Can COVID-19 be transmitted through HVAC (ventilation) systems? v 


The risk of spreading SARS-CoV·2, the virus that causes COVlD·19, through ventilation systems is not clear at this time. 


Viral RNA has reportedly been found on return air grilles, in return air ducts, and on heating. ventilation, and air 


conditioning (HVAC) filters, but detecting viral RNA alone does not Imply that the virus was capable of transmitting 


disease. One research group reported that the use of a new alr·sampllng method allowed them to find viable viral 
particles within a COVID-19 patienrs hospital room B with good ventilation, filtration and ultraviolet (UV) disinfection 


(at distances as far as 16 feet from the patient). However, the concentration of viable virus detected was believed to be 


too low to cause disease transmission. There may be some Implications for HVAC systems associated with these 
flndlngs, but it Is too early to conclude that with certainty. While airflows within a partkular space may help spread 


disease among people in that space, there Is no deflnltive evidence to date that viable virus has been transmitted 


through an HVAC system to result In disease transmission to people in other spaces served by the same system. 


Healthcare facilities have ventilation requirements in place to help prevent and controlln(ectious diseases that are 
associated with healthcare environments. For more information. see the CDC Guidelines (or Envlronmentalln(ection 
Control in Health-Care Facilities. 


Non·healthcare (e.g., businesses and schools) building owners and managers should, at a minimum, maintain building 


ventilation systems according to state and local building codes and applicable guidelines. Ensuring appropriate outdoor 


air and ventilation rates is a practical step to ensure good indoor air quality. 


How long will It take to dilute the concentration of Infectious particles in a room once they are 


generated? 


While large droplets (100 micrometers [~m) and larger) will settle to surrounding surfaces within seconds, smaller 


particles can stay suspended in the air (or much longer. It can take several minutes for particles 10 j.lm in size to settle, 
while particles 5 ~m and smaller may not settle for hours or even days. Dilution ventilation and particle flltratlon are 


commonly used to remove these smaller particles from the air. larger particles can also be removed using these 
strategies, but since they fall out of the air quickly, they might not have a chance to get captured by flltration systems. 
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The time required to remove airborne particles from a space can be estimated using Table B.1 in the CDC's Guidelines 
for Environmental Infection Control In Health-Care Facilities (2003). The estimates assume the source of Infectious 


particles Is no longer present in the space. The estimates are based upon the rate that partlcle·free air is delivered to 
the room and the desired removal efficiency (~ or 99.9%). The particle-free air, measured In air changes per hour 


(ACH), can be uncontaminated supply air or the clean exhaust from a High Efficiency Particulate Air (HEPA) fanlfiltration 
system (See HEPA filtration discussion below]. 


Although there are some hlgh)y contagious airborne diseases (like measles) where CDC provides specific guidance for 
99.9% clearance wait times, the general recommendation In CDC's Guidelines for Environmental Infection Control In 


Health·Care Facilities Is to walt to allow for a 99% reduction of any generated airborne particles before re-entering the 


room. 


In the absence of guidance specifying a longer walt perkld for SARS·CoV-2, the walt time associated with 99% clearance 


Is appropriate for healthcare and other spaces. Regardless of whether the ~ or 99.9% column on Table B.1 Is used, 


the value In the table Is usually an under-estimation of the actual dilution clearance time as noted in the table's 
footnotes which Include the following statement: "The times given assume perfect mixing of the air within the space 


(I.e., mixing factor· 1). However, perfect mixing usually does not occur. Removal times will be longer In rooms or areas 
with imperfect mixing or air stagnation." Appropriate use ofTabie B.1 to establish clearance times from any space 


requires multiplying the time In the table by a mixing factor (k) that ranges between 1 and 10. This factor represents 


how well the ventilation system mixes and dilutes the concentration of airborne particles within the room. 


As a rule of thumb, rooms with higher airflow rates (6 ACH and higher) and good placement of supply and exhaust 


grilles (hospital airborne Infection Isolation rooms) are considered to have "good" mixing and thus a mixing factor of k • 


3 Is often used for these spaces. In that case, the time Identified from Table B.1 should be multiplied by 3 to determine 


the actual clearance time prior to re-entry. Nonventllated or poorly ventilated spaces have typical values of k ranging 
from 8 to 10. Increased ACH generally lead to reductions In k. although k can also be reduced by the use of a fan In the 
space, whkh does not have an Impact on ACH. Ultimately, wait times can be reduced by Increasing ACH, reducing k, or 


a combination of both. 


Example 1. Given: A room measuring 12 feet x 10 feet with a ceiling height of 10 feet Is served with a 100% outdoor air 
ventilation system that delivers 65 cubic feet per minute (cfm) of supply air (Q, = 65 cfm) and exhausts 80 cfm of air 


from the room (Q. = 80 cfm). The room has average air mixing. so assign k = 5. 


Question: How much time is required to reduce the airborne concentration by 99 percent? 


Solution: Since Q. is larger than Q, by 15 cfm, the heating. ventilation, and air conditioning (HVAq system is pulling 15 
dm of air Into the room from adjacent areas (Le., the room is under negative pressure). For this example, the 15 dm of 
transfer air Is assumed to be free of infectious airborne particles. The clean volumetric air fiow rate (Q) Is the larger 


value between Q, and Q., so Q = 80 cfm. Calculate the air changes per hour: 


ACH = [Q x 60]1 (room volume) = (80 cfm x 60) I (1 2' x 10' x 10') = 480011200 = 4.0 ACH 


Using Table B.1 the perfect mixing walt time based on 4 ACH and a 99% reduction of airborne particles is 69 minutes. 


Using the mixing factor of 5, the estimated wait time for 9996 reduction of airborne contaminants In the room is 5 x 69 = 
345 minutes or 5 hoyr$ and 45 minytes 


Note: Determining the true value of the mixing factor is difficult and requires special equipment to measure air flows 
and conduct tracer gas decay testing. Thus, conservative estimates of k are often used (as described above). Also, the 
addition of an air cleaning device (e.g .. a portable HEPA filtration unit) within the same room will reduce the wait time. 


The fiow rate from the air cleaning device can be added to Q determined above, which will Increase the overall ACH In 
the room. The air movement created by the air cleaning device can also decrease the value of k. Together. the 
increased ACH and decreased k can help substantially reduce wait times. See Example 2 for more information, 
including an example of the calculations. 


Can ventilation filters effectively capture SARS-CoV-2 viral particles? v 
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Filters for use In heating. ventilation. and air conditioning (HVAq systems are generally tested under procedures 


outlined In ANSI/ASHRAE Standard 52.2·2017·Method ofTestlng General Ventilation Air·Cleanlng Devices for Removal 
Efficiency by Particle Size. This standard was developed by ASH RAE. a global society focused on building systems. 


Indoor air quality. and sustainability In the built envlronmen~ and 15 available for free online vlewlng!3 during the 


ongoing pandemic. Based on the filtration efficiency determined by the testing procedures. filters are assigned a 
Minimum Efficiency Reporting Value (MERV). The MERV provides a measure of the "filter efficiency" overthe range of 


/ 


particle sizes prescribed in the test procedure. MERV values range from 1 to 16 and higher MERV values correspond to 
more efficient filters. 


Research shows that the particle size of SARS·CoV·2 is around 0.1 micrometer (~m). However. the virus generally does 


not travel through the air by Itself. These viral particles are human-generated. 50 the virus is trapped In respiratory 
/ 


droplets and droplet nuclei (dried respiratory droplets) that are larger than an IndMdual virus. Most of the respiratory 


droplets and particles exhaled during talking. singing. breathing. and coughing are less than 5 ~m In size. CDC 


recommends using the highest efficiency ventilation filters possible. without having detrimental effects on overall HVAC 
system performance. ASHRAE has similar guidance; however. they recommend a minimum filtration effiCiency target of 


MERV 13. provided there are not substantial negative Impacts on the HVAC system performance and occupant comfort. 


A MERV 13 filter is at least 50'16 efficient at capturing particles In the 0.3 ~m to 1.0 ~m size range and 85'16 efficient at 
capturing particles in the 1 ~m to 3 ~m size range. Collectively these partkles are capable of remaining airborne for 


hours and are most associated with deep lung penetration. A MERV 14 filter is at least 75'16 and 90'16 efficien~ 
respectively. at capturing those same partkles. Efficiencies for MERV 15 and MERV 16 fl~ers ar. even higher. Thus. the 
recommended flIters are significantly more efficient at capturing particles of concem than a typical MERV 8 fllter. whkh 


Is only around 20'16 efficient in the 1 ~m to 3 ~m size range and Is not rated for capture effiCiency of the smaller 0.3 ~m 


to 1.0 ~m particles. 


IncreaSing filtration efficiency can increase the pressure drop across the filters. This can lead to increased fan energy. 
reduced airflow rates. andlor Issues controlling Indoor temperature and relative humidity levels. Scientific 
developments In fitter design and manufacturing have reduced the amount of the Increased pressure drop and its 
resulting Impact on HVAC operatlons. but not all fllters have adopted the newer technology. Prior to a filtratlon 
upgrade. the specific filters under consideration should be Investigated for their pressure drop ratings at the flow 


rate(s) of intended use and the potential Impacts of that pressure drop evaluated against the capabilities of the existing 
HVAC system. 


High·efficlency particulate air (HEPA) fllters are even more efficient at fllterlng human·generated Infectious partkles 


than MERV 16 flIters. However. outside of a few unique applications. HEPA filters are rarely used In central HVAC 
systems. (See the question on Portable HEPA Altratlon to learn more about them and their application In protective air 


cleaning]. 


What is meant by "directional airflow?" How and where should it be used? v 


Directional airflow Is a protective ventilation concept where air movement flows In a elean-ta-Iess-clean direction. This 
ventilation concept Is applied to areas where the "clean" environment requires a higher level of protection andlor 
where the "Iess·clean" environment has a higher risk of containing airborne contaminants (activities or occupancy by 


individuals with a higher risk of being Infectious). Examples of "clean" spaces might include healthcare facility triage 


stations or rooms/corridors adjacent to higher risk activities. Examples of "less-clean" spaces might include spaces that 
contain known/suspect infectious persons or spaces where a known activity has increased likelihood of generating 
infectious airborne particles. 


The creation of directional airflow can be accomplished within a particular space or between two adjacent spaces. This 
can be done passively. through intentional placement of supply and exhaust heating. ventilation. and air conditioning 


(HVAq grilles. or by the intentional creation of pressure differentials between adjacent spaces through speclflcatlon of 
offset exhaust and supply air flow rates. Creation of the directional airflow can also be done actively. through the use of 


fans exhausting through open windows. strategic placement of ductwork attached to portable HEPA flltratlon units. or 
dedicated exhaust systems (Installed or portable) that generate a desired airflow by exhausting air out of windows. 


doorways. or through temporary ducts. In specific settings. specialized local control ventilation Interventions that 


establish the desired airflow directions can also be used (see the NIOSH Ventilated Headboard). 
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Directional airflows must be evaluated carefully. Testing of the directional airflow effectiveness can be accomplished 
using visual tracer techniques that use "smoke tubes" or handheld "fog generators." Other tools, such electronic 


monitors or visual aids to monitor pressure differences can be used when directional airflow Is established between 
two adjacent spaces. To reduce the potential for directing airflow from Infectious towards non-infectious space 
occupants, It Is Important that the "dean" and "less-dean" space determinations be established using Infection control 


risk assessment considerations. 


What is a HEPA filter and why use a portable HEPA air cleaner? 


Research shows that the particle size of SARS-CoV-2 is around 0.1 micrometer (~m). However, the virus generally does 
not travel through the air by Itself. These vira l partldes are human-generated, so the virus Is trapped in respiratory 


droplets and droplet nuclei (dried respiratory droplets) that are larger. Most of the respiratory droplets and particles 
exhaled during talking. singing. breathing. and coughing are less than 5 ~m In size. By definition, a High Efficiency 


Particulate Air (HEPA) filter is at least 99.97% effiCient at capturing particles 0.3 ~m In size. This 0.3 ~m particle 


approximates the most penetrating particle size (MPPS) through the filter. HEPA filters are even more efficient at 
capturing particles larger and smaller than the MPPS. Thus, HEPA filters are no less than 99.97% efficient at capturing 


human-generated viral particles associated with SARS-CoV-2. 


v 


Portable HEPA filtration units that combine a HEPA filter with a powered fan system are a preferred option for auxiliary 
air cleaning. especially In higher risk settings such as health clinics, vaccination and medical testing locations, workout 


rooms, or public waiting areas. Other settings that could benefit from portable HEPA flltratlon can be Identified using 
typical risk assessment parameters, such as community incidence rates, facemask compliance expectations, and room 
occupant denSity. While these systems do not bring In outdoor dilution air, they are effective at cleaning air within 


spaces to reduce the concentration of airborne particulates, including SARS-CoV-2 viral particles. Thus, they give 
effective air exchanges without the need for conditioning outdoor air. 


In choosing a portable HEPA unit. select a system that is appropriately sized for the area In which It will be Installed. 
This determination is made based on the air flow through the unit. which Is typically reported in cubic feet per minute 


(cfm). Many portable HEPA filtration units are assigned a Clean Air Delivery Rate (CADR) (See EPA's Guide To Air 


Cleaners In The Home . (3 ), which Is noted on a label In the operators manual, on the shipping box, andlor on the 
filtration unit Itself. The CADR Is an established standard defined by the Association of Home Appliance Manufacturers 


(AHAM). Partldpatlng portable air cleaner manufacturers have their products certified by an Independent laboratory, so 


the end user can be assured It performs according to the manufacturefs claims. The CADR Is generally reported In cfm 
for products sold In the United States. The paragraphs below describe how to select an appropriate air cleaner based 


on the size of the room in which It will be used. The procedure below should be fallowed whenever possible. If an air 


cleaner with the appropriate CADR number or higher is not available, select a unit with a lower CADR rating. The unit 
will still provide Incrementally more air cleaning than having no air cleaner at all. 


In a given room, the larger the CADR, the faster It will clean the room air. Three CADR numbers are given on the AHAM 
label, one each for smoke, dust. and pollen. The smoke particles are the smallest. so that CADR number applies best to 
viral particles related to COVID-19. The label also shows the largest room size (In square feet. ft') that the unit is 


appropriate for, assuming a standard ceiling height of up to 8 feet. If the ceiling height Is taller, multiply the room size 
(ftl) by the ratio of the actual ceiling height (ft) dMded by 8. For example, a 300 ft' room with an 11-foot ceiling will 


require a portable air cleaner labeled for a room size of at least 415 ft' (300 x [1118]- 415). 


The CADR program is designed to rate the performance of smaller room air cleaners typical for use in homes and 
offices. For larger air cleaners, and for smaller air cleaners whose manufacturers choose not to participate in the AHAM 
CADR program, select a HEPA unit based on the suggested room size (ftl) or the reported air flow rate (cfm) provided by 
the manufacturer. Consumers might take into consideration that these values often reflect Ideal conditions which 
overestimate actual performance. 


For air cleaners that provide a suggested room size, the adjustment for rooms taller than 8 feet is the same as 
presented above. For units that only provide an air fiow rate, follOW the "2/3 rule (3 " to approximate a suggested room 


size. To apply this rule for a room up to 8 feet tall, choose an air cleaner with an air fiow rate value (cfm) that Is at least 


213 of the floor area (ft'). For example, a standard 300 ft' room requires an air cleaner that provides at least 200 cfm of 
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air flow (300 • [213] = 200). If the ceiling height Is taller, do the same calculation and then multiply the result by the ratio 
of the actual ceiling height (ft) divided by 8. For example. the 300 ftl room described above. but with an II-foot ceiling. 
requires an air deanerthat can provide at least 275 cfm of air flow (200 • (11/8] = 275). 


While smaller HEPA fan systems tend to be stand .. lone units, many larger units allow flexible ductwork to be attached 
to the air Inlet and/or outlet (note that larger ducted units don't fall under the ·room air cleaner" description and may 
not have a CADR rating). Using ductwork and placing the HEPA system strategically In the space can help provide 
desired dean·to·less·clean airflow patterns where needed. Ducted HEPA systems can also be used to establish direct 
source capture Interventions for patient treatment and lor testing scenarios (See CDClNIOSH discussion on Ventilated 
Headboard). Depending on the size of the HEPA fan!fllter units and how the facility In which they are being used Is 
conflgured, multiple small portable HEPA units deployed to high risk areas may be more useful than one large HEPA 
unit serving a combined space. 


Example 2. Given: The room described In Example 1 Is now augmented with a portable HEPA air cleaning device with a 
smoke CADR of 120 cfm (Q",,. = 120 cfm). The added air movement within the room Improves overall mixing. so assign 
k=3. 


Question: How much time is saved to achieve the same 99% reduction In airborne contaminants by adding the portable 
HEPA device to the room? 


Solution: The addition of the HEPA fiker device provides additional clean air to the room. Here, the clean volumetric air 
flow rate (Q) Is: Q = Q. + Q".,. = 80 cfm + 120 cfm = 200 cfm. 


ACH = (Q x 60]1 (room volume) • (200 cfm x 60) I (12' x 10' x 10') • 12,000/1,200 = 10 ACH. 


Using Table B.l , the perfect mixing wait time based on 10 ACH and a 99% reduction of alrbome particles is 28 minutes. , 


Using the mixing factor of 3, the estimated wait time for 99% reduction of airborne contaminants In the room is 3 x 28 = 
84 minutes. Thus, the increased ACH and lower k value associated with the portable HEPA filtration unit reduced the 
wait time from the originalS hours and 4S minutes to only 1 hour and 24 minutes, sWg a total of 4 hours and 21 
IIllnutes before the room could be safely reoccupied. 


Adding the portable HEPA unit increased the effective ventilation rate and improved room air mixing. This resulted In 
over a 75% reduction In time for the room to be cleared of potentlally·lnfectlous airborne partkles. 


Does ultraviolet germicidal Irradiation (UVGI) kill SARS-CoV-2? v 


Yes. Ultraviolet germicidal Irradiation (UVGI), otherwise known as germicidal ultraviolet (GUV), is a disinfection tool used 
in many different settings, such as residential, commercial, educational, and healthcare settings. The technology uses 
ultraviolet (UV) energy to Inactivate (kill) microorganisms, including viruses, when designed and Installed correctly. 


There Is stili a lot to learn about SARS-CoV·2 and the extent of airborne viral particles and spread. However, UVGI can 
inactivate viruses In the air and on surfaces." The design and sizing of effective UVGI disinfection systems requires 
specific knowledge and experience. 


Seek consultation with a reputable UVGI manufacturer or an experienced UVGI system designer prior to installing UVGI 
systems. These professionals can assist by doing necessary calculations, making fixture selections, properly Installing 
the system, and testing for proper operation specific to the setting. 


"Note: CDC's recommendation for primary surface disinfection In occupied environments Is to follow the CDC/EPA 
guidance for surface disinfection. 


What types of ultraviolet germicidal Irradiation (UVGI) devices are available for cleaning and v 


disinfection in the workplace? 
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upper-room UVul 


Upper-room (or upper-air) UVGI uses specially designed UVGI fixtures mounted on walls or ceilings to create a 
disinfection zone of ultraviolet (UV) energy that Is focused up and away from people. These fixtures disinfect air as It 


circulates from mechanical ventilation. ceiling fans. or natural air movement. The advantage of upper-room UVGlls that 


it disinfects the air closer to and above people who are in the room. Since the 19805. UVGI systems have been widely 
used for control of tuberculosis ITB). The CDC guidance Environmental Control for Tuberculosis: Basic Upper-Room 


Ultraviolet Germicidal Irradiation Guidelines for Healthcare Settings . provides Information on appropriate UVGI 


system design. related safe operation, and maintenance. Based on data from other human coronaviruses. a UVGI 
system designed to protect against the spread ofTB should be effective at Inactivating SARS-CoV-2 and therefore 


prevent spread. UVGI systems usually require a few UV fixtures to be effective. For example. a rectangular-shaped 
waiting room with 10-30 occupants will require 2-3 upper-air UVGI fixtures. As part of system Installation. care must be 


taken to control the amount of UV energy directed or refiected Into the lower occupied space below levets r!!Cognlzed 


as safe. Reputable UVGI manufacturers or experienced UVGI system designers will take the necessary measurements 
and make any required adjustments to prevent harmful UV exposures to people in the space. 


Potential Application: Can be used In any Indoor environment most useful in spaces highly occupied with people who 


are or may be sick. 


In-Duct UVGI 
In-duct UVGI systems are Installed within a heating. ventilation. and air-conditioning (HVAC) system. These systems are 


designed to serve one of two purposes: 


1) Coli treatment UVGI keeps HVAC coliS. drain pans. and wetted surfaces free of microbial growth. These devices 


produce relatively low levels of UV energy. This energy is continually delivered 24 hours a day. which is why they are 
effective. Coil treatment UVGI devices are not designed for disinfecting the air and should not be Installed for the 


purpose of air diSinfection. 


Potential Application: Can be used to reduce HVAC maintenance and Improve operational effiCiency within large. 


commercial HVAC systems or residential HVAC systems; not recommended for inactivating airborne pathogens. 


2) AIr disinfection UVGI systems can be effective at applying Intense UV energy to inactivate airborne pathogens as they 


flow within the HVAC duct. HVAC air disinfection UVGI systems generally require more powerful UV lamps or a greater 


number of lamps. or both. to provide the necessary UVGI required to inactivate pathogens In a short period of time. Air 


disinfection systems are often placed downstream ofthe HVAC colis. This location keeps the coli. drain pan. and wetted 
surfaces free of mlcroblal growth and also disinfects the moving air. 


Potential Application: Can be used inside any HVAC system to disinfect infectious airborne pathogens. 


Far-UV (or Far·UVCj 
Far-UV is one of many emerging technologies that have become popular during the COVID-19 pandemic. While 
standard UVGI fixtures emit UV energy at a wavelength around 254 nanometers (nm). far-UV devices use different 


lamps to emit UV energy at a wavelength around 222 nm. Aside from the wavelength. a major difference between the 


two technologies Is that standard UVGI systems are specifically designed to avoid exposing people to the UV energy. 


while many far-UV devices are marketed as safe for exposing people and their direct environment to UV energy. A 
review of peer-reviewed literature indicates that far-lN wavelengths can effectively inacttvate microorganisms, 
including human coronaviruses, when appropriate UV doses are applied. Questions remain about the mechanisms of 
killing microorganisms and overall safety. Far-UV might prove to be effective at disinfecting air and surfaces. without 


some of the safety precautions required for standard UVGI. Far-UV devices are best viewed as new and emerging 


technology. Consumers considering an emerging technology such as Far-UV should read the FAQ on emerging 
technologies below. 


Potential Application: Yet to be determined. 


Many new air disinfection devices are marketed for their ability to inactivate SARS-CoV-2. How can v 


I tell if they work as advertised? 


CDC does not provide recommendations for. or against. any manufacturer or product. There are numerous 
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technologies being heavily marketed to provide air cleaning during the ongoing COVID-19 pandemlc_ Common among 


these are Ionization, dry hydrogen peroxide, and chemical fogging disinfectlon_ Some products on the market include 


combinations of these technologies_ These products generate Ions, reactive oxidative species (ROS, whkh are marketed 
using many names), or chemicals Into the air as part of the air cleaning process. People In spaces treated by these 


products are also exposed to these ions, ROS, or chemicals. 


While variations ofthese technologies have been around for decades, relative to other air cleaning or disinfection 


methods, they have a less-documented track record when it comes to cleaning/disinfecting large and fast volumes of 
moving air within heating. ventilation, and air conditioning (HVAC) systems or even inside Individual rooms. This does 


not necessarily Imply the technologies do not work as advertised. However, In the absence of an established body of 


peer·revlewed evidence showing proven efficacy and safety under as-used conditions. the technologies are stili 
considered by many to be "emerging." 


AS with all emerging technologies. consumers are encouraged to exercise caution and to do their homework. 
Registration alone, with national or local authorities, does not always Imply product efficacy or safety. Consumers 
should research the technology, attempting to match any specific claims against the intended use of the product. 


Consumers should request testing data that quantitively demonstrates a clear protective benefit and occupant safety 
under conditions consistent with the intended use. When considering air cleaning technologies that potentially or 


intentionally expose building occupants, the safety data should be applicable to all occupants, inciuding those with 


health conditions that could be aggravated by the air treatment. in transient spaces, where average exposures to the 


public may be temporary, it Is Important to also consider occupational exposures for workers that must spend 
prolonged periods In the space. 


Preferably, the documented performance data under as-used conditions should be available from multiple sources, 


some of which should be independent. third-party sources. Unsubstantiated claims of performance or limited case 
studies with only one device In one room and no reference controls should be questioned. At a minimum, when 
considering the acquisition and use of products with technology that may generate ozone, verify that the equipment 
meets UL 867 standard certification (Standard for Electrostatic Air Cleaners) for production of acceptable levels of 


ozone, or preferably UL 2998 standard certification (Environmental Claim Validation Procedure (ECVP) for Zero Ozone 


Can carbon dioxide (CO,) monitors be used to indicate when there is good ventilation? v 


Carbon dioxide (CO,) monitoring can provide information on ventilation in a given space, which can be used to enhance 


protection against COVID-19 transmission. Strategies Incorporating CO2 monitors can range in cost and complexity. 
However, gre:ater cost and complexity does not always mean greater protection. 


Traditionally, C02 monitoring systems are expensive, require extensive knowledge to accurately install and set up, and 
require sophisticated control programs to effectively interact with the building heating. ventilation and air-conditioning 


(HVAC) systems in real time. They were not designed to protect building occupants from disease transmission. 
Developers of whole· building CO, monitoring equipment/software for HVAC system operations have been around for 


decades, with the technology most often applied In the: pursuit of energy savings. As the current pandemic response 
has progressed, this technology has been marketed as a potential tool for providing an indication of building ventilation 
efficacy, leading to questions about whether monitoring indoor CO, concentrations can be used as a tool to help make 


ventilation decisions. 


In some well-designed, well-characterized, well-maintained HVAC environments, the use affixed CO2 monitors can be 
Informative. When used, these monitors are often Incorporated into demand-controlled ventliatlon (DCV) systems that 


are designed with a primary intent of maximizing energy effiCiency through reductions in outdoor air delivery. 
However, guidance throughout the pandemic has been to exceed minimum ventilation whenever possible, In addition 
to masking. physical distancing, enhanced filtratton, and other intervention-focused considerations. From the beginning 
ofthis pandemic's response, both CDC and ASHRAE C1 have advised to deactivate DCV systems and operate the 
ventilation systems at maximum airflows, within the safety limitations of the equipment. 


Fixed-position C02 monitors measure C02 concentration as an indicator of the number of people in the space. As the 
C02 concentration Increases, the HVAC DCV system Increases the amount of outdoor air ventilation in the space to 
dilute C02 (and vice versa). The number of CO2 sensors, the placement of those sensors, and their calibration and 
maintenance are collectively a large and complex issue that must not be overlooked. For example, the CO] 
______ . _ • • • __ • __ •• _ _ .. L _ ~ _ _ I _ " ._ • • ~ _ ., .•• • f. 
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concemratlon measureo oya Tlxea, wall~moumea monitor may not always represem tne actual concemratlons In tne 
occupied space. If air currents from the room HVAC, or even make-up air from windows, flows directly over this 
monitor location, the corresponding concentration measurements will be artificially low. If the room has good air 


mixing, the measured concentration should approximate the true concentration, but rooms are rarely well mixed, 
particularly In older buildings with aging ventilation systems (or none at all). Also, If an elevated CO, concentration 


results In an air flow increase to one room, that air may be "stolen" from other rooms on the same HVAC system. Thls 
may result In elevated CO, concentrations in those other spaces which the HVAC system Is unable to control. 


limited information exists regarding a direct link associating CO, concentrations to a risk of COVID-19 transmission. 


Changes in C02 concentrations can Indicate a change in room occupancy and be used to adjust the amount of outdoor 
air delivered. However, CO, concentrations cannot predict who has SARS-CoV-2 infection and might be spreading the 


virus, the amount of airborne viral particles produced by infected people, or whether the HVAC system is effective at 


diluting and removing viral concentrations near their point of generation. As a simple example, a small room with three 
occupants will have the same level of CO, (and hence the same outdoor air ventilation rate controlled by the DCV 


system) whether no one has SARS-CoV-2 Infection or whether one or more people are Infected with the virus. 


Ventilation based on C02 measurements cannot recognize the Increased risk of transmission in the second scenario. 


A more modes~ cost-efficient, and accurate use of CO, monitoring Is the use of portable Instruments combined with 


HVAC systems that do not have modulating setpoints based on CO2 concentrations. The CO2 meter can be purchased 
for under $300 and Its measurements can be collectedllogged near the breathing zones of occupied areas of each 


room. Under this approach, the HVAC outdoor air dampers could be set to Introduce more outdoor air than code 


requires (as recommended by CDC and ASH RAE) and the resulting CO, concentrations In rooms at the real-world 


occupancy levels documented using a calibrated, handheld portable CO, meter. This documentation will be the CO, 


concentration benchmarks for each room under the HVAC operating conditions and occupancy levels. 


One potential target benchmark for good ventilation is CO, readings below 800 parts per million (ppm). Ifthe 


benchmark readings are above this level, reevaluate the ability to Increase outdoor air delivery. If unable to get below 


800 ppm, Increased reliance on enhanced air filtration (Including portable HEPA air cleaners) will be necessary. Once 


the benchmark concentrations are estabUshed, take periodic measurements and compare them to the benchmarks. As 
long as the ventilation airflow Is unchanged (outdoor air or total air) and the occupancy capacity is not increased, future 


portable CO, concentrations that are 110% of the benchmarks Indicate a potential problem that should be Investigated. 


Under the pandemic response, a pragmatic application of portable CO, measurement tools Is a cost-effective approach 


to monitoring building ventilation. 


Should indoor temperature and humidity be used to help reduce the risk of COVID-19 


transmission? 


For COVID-19, the first steps In redUCing the indoor concentrations ofthe virus are wearing face masks, physical 


distancing. and redUCing occupancy levels. Improved ventilation Is an additional prevention strategy. For ventilation 


systems, Increasing outdoor air above the code minimum requirements, increasing total ventilation, and Increasing 
filtration effiCiencies are more effective at controlling infectious disease transmission than controlling indoor 
temperature and humidity. However, the use of temperature andlor humldlly to reduce the risk of disease 


transmlsslon should be considered on a case-by-case basis, taking into account the building enclosure, heating. 


ventilation, and air-conditioning (HVAC) system capabilities, level of control andlor building automation,local COVlD-19 


transmission rates, any unique clinical features of the occupants, and local climate. 


Both temperature and humidity can Influence the transmission of Infectious diseases, Including COVID-19, but that 


influence has practical limitations. Research on the Impact of temperature has shown that SARS-CoV-2, the virus that 


causes COVID·19,ls sensitive to elevated temperatures, with over 99.99% inactivation In only a few minutes at 70'C 


(lS8'F). However, this temperature Is far outside the limits of human comfort and could damage some building 


materials. While temperatures lower than 70' C (1 SS'F) are also effective, the required exposure Ume for inactivation 


increases as the temperature decreases. So, elevated temperatures offer the potential for decontamination of 5ARS~ 
CoV-2 virus in the air or on surfaces, but the use of increased temperature solely for decontamination is not generally 
recommended and Is not realistic for occupied spaces. Another Important consideration Is that when the temperature 


in a space Is elevated, the corresponding relative humidity level decreases. 
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Current evidence Is not persuasive that humidity significantly reduces transmission of SARS-CoV-2 beyond the level 


resulting from good ventilation and filtration. Some research studies have shown that the survival of viruses, Including 


human coronavlruses, may be reduced when the relative humidity Is In the 40-60'16 range. However, the reductions are 
modest and there are outliers to these findings. Consequently, neither ASHRAf nor CDC recommends Introducing -


humidification for the sole purpose of limiting transmission of COVlD-19. While not affe<:tlng transmission, there are 


peer-reviewed studies that suggest preventing excessive dryness In the air could help maintain the effectiveness of the 
human body's Immune system. 


Some HVAC systems can actively control both temperature and humidity. However, the majority of HVAC systems do 
not have dedicated humidification capabilities. Some dehumidification happens during warmer months as a byproduct 


of cooling humid warm air below Its dew point and causing water to condense out of the air. Less common Is the ability 


to IIm~ low humidity by introducing water vapor into the dry supply air. 


Most existing residential and commercial buildings located In cold climates are not constructed to resist the corrosion 


and excessive moisture accumulation that can result from long-term, whole-building humidification. If additional winter 


humidification is used to maintain comfort and prevent excessive dryness of nasal and ocular membranes, first analyze 
the building enclosure to verify that condensation and moisture accumulation will not become a problem. ASHRAE 


Standard 160 (Criteria for Moisture-Control Design Analysis In Buildings) provides guidance for hygrothermal analysis of 
building enclosures. For commercial buildings that are properly constructed to allow for long-term humidification, and 


which have humidification capabilities already Installed, there Is no reason not to humidify the air to comfortable levels 


during the winter months. 


In residential settings, portable In-room humidifiers may be used for sensory comfort and to reduce excessively low 
relative humidity levels. In these instances, use a humidifier with a built-In humidistat and control the relative humidity 


level near 4096. Higher humidity levels are not necessarily better and may lead to localized mold growth, mildew, and 


other long-lasting Indoor air quality Issues. Maintenance and cleaning of portable humidification systems is very 
Important. Change the water In the humidifier dally and maintain and clean the humidifier In accordance with 


manufacturer recommendations. 


Can fans be used to decrease the risk of COVID-19 transmission indoors? 


Yes. While fans alone cannot make up for a lack of outdoor air, fans can be used to increase the effectiveness of open 
windows, as described In the CDC list of ventilation Improvement considerations. Fans can also be used indoors to 


Improve room air mixing. Improved room air mixing helps distribute supplied clean air and dilute viral particle 


concentrations throughout the room, whkh reduces the likelihood of stagnant air pockets where viral concentrations 
can accumulate. As with all fan use during the COVID-19 pandemic, take care to minimize the potential to create air 


patterns that flow directly across one person onto another: 


• Avoid the use ofthe high-speed settings 


• Use ceiling fans at low velocity and potentially in the reverse-fiow direction (so that air Is pulled up toward the 


ceiling) 


• Direct the fan discharge towards an unoccupied corner and waN spaces or up above the occupied lone. 


Fans can also enable clean-to-Iess-clean directional airflow. Such applications should be evaluated closely to avoid 


unintended consequences and only adopted when supported by a safety risk assessment. 


v 


l ast Updated Mar. 23, 2021 
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COVID-19 


/ Protecting Workers: Guidance on Mitigating and Preventing the Spread of COVID-19 In the Workplace 


Protecting Workers: Guidance on Mitigating and 
Preventing the Spread of COVID-19 in the Workplace 


OSHA will update this guidance over time to reflect developments in science, best practices, and standards. 


Guidance posted January 29, 2021 


On this Page 


Executive Summary 


Purpose 


About COVID-19 


What Workers Need To Know about COVID-19 Protections in the Workplace 


The Roles of Employers and Workers in Responding to COVID-19 


Additional Detail on Key Measures for Limiting the Spread 


Executive Summary 


This guidance is intended to inform employers and workers In most workplace settings outside of healthcare to 


help them identify risks of being exposed to and/or contracting COVID-19 at work and to help them determine 


appropriate control measures to implement. Separate guidance is applicable to healthcare (CDC guidance) and 


emergency response (CDC guidance) settings. OSHA has additional industry-specific guidance. This guidance 


contains recommendations as well as descriptions of mandatory safety and health standards. The 


recommendations are advisory in nature, Informational in content, and are intended to assist employers in 


providing a safe and healthful workplace. 


COVID-19 is a highly infectious disease that is spread most commonly through respiratory droplets and particles 


produced when an Infected person exhales, talks, vocalizes, sneezes, or coughs. COVID-19 is highly 


transmissible and can be spread by people who have no symptoms. Particles containing the virus can travel more 


than 6 feet, especially indoors, and can be spread by individuals who do not know they are infected. 


Face Coverings, either doth face coverings or surgical masks, are simple barriers that help prevent respiratory 


droplets from your nose and mouth from reaching others. Face coverings protect those around you, in case you 


are infected but do not know it, and can also reduce your own exposure to infection in certain circumstances. 


Wearing a face covering is complementary to and not a replacement for physical distancing. 
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Employens should Implement COVID·19 Prevention Programs in the wor1<place. The most effective programs 
engage wor1<ers and their union or other representatives In the program's development, and include the following 
key elements: conducting a hazard assessment; identifying a combination of measures that limit the spread of 
COVID·19 in the wor1<place; adopting measures to ensure that wor1<ers who are Infected or potentially Infected are 
separated and sent home from the wor1<place; and implementing protections from retaliation for wor1<ers who raise 
COVID-19 related concems. 


The guidance below provides additional detail on key measures for limiting the spread ofCOVID-19, starting with 
separating and sending home infected or potentially infected people from the wor1<place, implementing physical 
distancing, installing barriers where physical distancing cannot be maintained, and suppressing the spread by 
using face coverings. It also provides guidance on use of personal protective equipment (PPE), when necessary, 
improving ventilation, providing supplies for good hygiene, and routine cleaning and disinfection. 


OSHA will continue to update this guidence over time to reflect developments in science, best practices, and 
standards, and will keep track of changes for the sake of transparency. In addition, OSHA expects to continue to 
update guidance relevant to particular industries or wor1<place situations over time. 


Purpose 


The Occupational Safety and Health Administration (OSHA) has prepared this guidance for planning purposes. 
Employers and wor1<ers should use this guidance to help identify risks of being exposed to and of contracting 
COVID-19 in wor1<place settings and to determine any appropriate control measures to implement. 


This guidance Is not a standard or regulation, and it creates no new legal obligations. It contains recommendations 
as well as desCriptions of existing mandatory safety and health standards. The recommendations are advisory in 
nature, infonmational in content, and are intended to assist employers in recognizing and abating hazards likely to 
cause death or serious physical harm as part of their obligation to provide a safe and healthful wor1<place. 


Pursuant to the Occupational Safety and Health Act ("the OSH Act" or "the Act"), employers must comply with 
safety and health standards and regulations issued and enforced either by OSHA or by an OSHA-approved state 
plan. In addition, the Acfs General Duty Clause, Section 5(a)(1), requires employers to provide their wor1<ers with 
a wor1<place free from recognized hazards that are causing or likely to cause death or serious physical harm. 


About COVID-19 


COVID-19 is a highly infectious disease that is spread from person to person through particles produced when an 
infected person exhales, talks, vocalizes, sneezes, or coughs. COVID-19 may also be transmitted when people 
touch a contaminated object and then touch their eyes, nose or mouth, although that is less common. COVID-19 is 
highly transmissible and can be spread by people who have no symptoms and who do not know they are Infected. 
Particles containing the virus can travel more than 6 feet, especially indoors. The CDC estimates that over fifty 
percent of the recant spread of the virus Is from individuals with no symptoms at the time of spreed. 


More information on COVID-19 is available from the Centers for Disease Control and Prevention. 


What Workers Need To Know about COVID-19 Protections in the Workplace 


• The best way to protect yourself is to stay far enough away from other people so that you are not breathing in 
particles produced by an infected person - generally at least 6 feet (about 2 ann lengths), although this is not a 
guarantee, especially in enclosed spaces or those with poor ventilation. 


• Practice good personal hygiene and wash your hands often. Always cover your mouth and nose with a tissue 
when you cough or sneeze or use the inside of your elbow and do not spit. Monitor your health daily and be 
alert for COVID-19 symptoms (e.g., fever, cough, shortness of breath, or other symptoms of COVID-19). 
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• Face coverings are simple barriers to help prevent your respiratory droplets or aerosols from reaching others. 


Not all face covarings are the same; the CDC recommends that face coverings be made of at least two layers 


of a tightly woven breathable fabric, such as cotton, and should not have exhalation valves or vents. 


• The main function of wearing a face covering Is to protect those around you, in case you are infected but not 


showing symptoms. Studies show that fa~ coverings reduce the spray of droplets when wom over the nose 


and mouth. 


• Although not their primary value, studies also show that face coverings can reduce wearers' risk of infection in 


certain circumstances, depending upon the face covering. 


• You should wear a face covering even if you do not feel sick. This is because people with COVID-19 who never 


develop symptoms (asymptomatic) and those who are not yet showing symptoms (pre-symptomatic) can still 


spread the virus to other people. 


• It is especially Important to wear a face covering when you are unable to stay at least 6 feet apart from others 


since COVID-19 spreads mainly among people who are in close contact with one another. But wearing a face 


covering does not eliminate the need for physical distancing or other control measures (e.g., handwashing). 


• It Is important to wear a face covering and remain physically distant from co-workers and customers even if you 


have been vaccinated because it is not known at this time how vaccination affects transmissibility. 


• Many employers have established COVID-19 prevention programs that include a number of important steps to 


keep workers safe - including steps from talework to flexible schedules to personal protective equipment (PPE) 


and face coverings. Ask your employer about plans in your workplace. 


The Roles of Employers and Workers in Responding to COVID-19 


Under the OSH Act, employers are responsible for providing a safe and healthy workplace free from recognized 


hazards likely to cause death or serious physical harm. 


Implementing a workplace COVID-19 prevention program is the most effective way to mitigate the spread of 


COVID-19 at work. ' 


The most effec:tlve COVlD-19 prevention programs engage workers and their representatives In the 


program's development and Implementation at every step, and Include the following elements: 


1. Asslgnmentofa workplace coordinator who will be responsible for COVID-19 issues on the employer's 


behalf. 


2. Identification of where and ho",! workers might be exposed to COVlD-19 at work. This includes a thorough 


hazard assessment to identify potential workplace hazards related to COVID-19. This assessment will be most 


effective if it involves workers (and their representatives) because they are often the people most familiar with 


the conditions they face. 


3. Identification of a comblnatton of measures that will limit the spread of COVlD-19 In the workplace, In 
line with the principles of the hierarchy of controls. This should include a combination of eliminating the 


hazard, engineering controls, workplace administrative policies, personal protective equipment (PPE), and 


other measures, prioritizing controls from most to least effective, to protect wor!<ers from COVID-19 hazards. 


Key examples (discussed in additional detail below) include: 


In addition to these general guidelines, more specific guidance is available for certain industries. 


A. eliminating the hazard by separating and sending home infected or potentially infected people from the 


workplace; 


B. Implementing physical distancing in all communal wor!< areas [includes remote wor!< and telework); 


C. installing barriers where physical distanCing cennot be maintained; 


D. suppressing the spread of the hazard using face coverings; 
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E. improving ventilation; 
F. using applicable PPE to protect workers from exposure; 
G. providing the supplies necessary for good hygiene practices; and 
H. performing routine cleaning and disinfection. 


4. Consideration of protections for worlcers at higher risk for severe Illness through support/ve policies 
and practices. Older adults and people of any age who have serious underlying medical conditions are at 
higher risk for severe illness from COVID-19. Workers with disabilities may be legally entitled to "reasonable 
accommodations" that protect them from the risk of contrecting COVID-19. Where feasible, employers should 
consider reasonable modifications for workers identified as high-risk who can do some or all of their work at 
home (part or full-time), or in less densely-occupied, better-ventilated alternate facilities or offices. 


5. Establishment of a systam for communicating effacUve/y with worlcers and In a language they 
understand. Ask workers to report to the employer, without fear of reprisal (see 12 below), COVID-19 
symptoms, possible COVID-19 exposures, and possible COVID-19 hazards at the workplace. Communicate to 
workers, in a language they can understand and in a manner accessible to individuals with disabilities, all 
policies and procedures implemented for responding to sick and exposed workers in the workplace. See below 
for additional elements involving educating and training workers of COVID-19 procedures. 


In addition, a best practice is to create and test two-way communication systems that workers can use to self
report if they are sick or have been exposed, and that employers can use to notify workers of exposures and 
closures, respectively. 


6. Educate and train worlcers on your COVlD-19 policies and procedures using accessible fonnats and In 
a language they understand. Communicate supportive workplace policies clearly, frequentiy, in plain 
language tihat workers understand (including non-English languages, and American Sign Language or other 
accessible communication methods, if applicable), and in a manner accessible to individuals with disabilities, 
and via multiple methods to employees, contractors, and any other individuals on site, as appropriate, to 
promote a safe and healthy workplace. Communications should include: 
• Basic facts about COVID-19, including how it is spread and the importance of physical distancing, use of 


face coverings, and hand hygiene. See About COVID-19 and What Workers Need to Know About COVID-
19, above and see more on physical distancing, PPE, face coverings, and hygiene, respectively, below; 


• Workplace policies and procedures implemented to protect workers from COVID-19 hazards (the 
employe~s COVID-19 prevention program); and 


• Some means of tracking which workers have been Informed and when. 


In addition, ensure that workers understand their rights to a safe and healthful work environment, whom to 
contact with questions or concems about workplace safety and health, and their right to raise workplace safety 
and health concems free of retaliation. This information should also be provided in a language that workers 
understand. (See Implementing Protections from Retaliation, below.) Ensure supervisors are familiar with 
workplace f1exlbilities and other human resources policies and procedures. 


7. Instruct worlcers who are Inf8cted or potentially Inf8cted to stey home and Isolate or quarantine to 
prevent or reduce the risk of transmission of COVID-19. Ensure that absence policies are non-punitive. Policies 
that encourage workers to come to work sick or when they have been exposed to COVID-19 are disfevored. 
See below for additional guidance involving eliminating the hazard. 


8. Mlnlmlza the negative Impact of quarantine and Isolation on worlcers. When possible, allow them to 
telework, or work in an area isolated from others. If those are not possible, allow workers to use paid sick 
leave, if available, or consider implementing paid leave policies to reduce risk for everyone at the workplace. 
The Families First Coronavirus Response Act provides cartain employers 100% reimbursement through tax 
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credits to provide employees with paid sick leave or expanded family and medical leave for specified reasons 


related to COVID-19 through March 31, 2021. 


9. Isolating worIcers who show symptoms at worll'. Workers who appear to have symptoms upon arrival at 


work or who develop symptoms during their wolll shift should immediately be separated from other wolllers, 


customers, and visitors, sent home, and encouraged to seek medical attention. See below for additional 


elements involving screening and testing. 


10. Performing enhanced cleaning and disinfection after people with suspected or confirmed COVlD-19 


have been In the facility. If someone who has been in the facility is suspected or confirmed to have COVID-


19, follow the CDC cleaning and disinfection recommendations. This includes: 


a. Closing areas used by the potentially infected person for enhanced cleaning. 


b. Opening outside doors and wlndo_ to increase air circulation in the area. 


c. Waiting as long as practical before cleaning or disinfecting (24 hours is optimal). 


d. Cleaning and disinfecting all Immediate work areas and equipment used by the potentially Infacted 


person, such as offices, bathrooms, shared tools and wolllplace items, tables or work surfaces, and shared 


electronic equipment like tablets, touch screens, keyboards, and remote controls. 


e. Vacuuming the space" needed. Use a vacuum equipped wilh a high-efficiency particulate air (HEPA) 


filter, if available. Wait until the room or space is unoccupied to vacuum. 


f. Providing cleaning workers with disposable gloves. Additional PPE (e.g., safety glasses, goggles, 


aprons) might be required based on the cleaning/disinfectant products being used and whether there is a 


risk of splash. 


g. After cleaning, disinfecting the surface with an appropriate EPA-reglstered dlslnfactant on list N: 


Dlslnfectanta for use against SARS-CoV-2. 


h. Following requirements in OSHA standards 29 CFR 1910.1200 and 1910.132, 133, and 138 for hazard 


communication and PPE appropriate for exposure to cleaning chemicals. 


Once the area has been appropriately dlslnfectad, it can be opened for use. Workers without close 


contact with the potentially infected person can return to the area immediately after disinfection. 


If it is more than 7 days since the infected person visited or used the facility, additional cleaning and 


disinfection is not necessary. Continue routine cleaning and disinfection, described below. 


11. Providing guidance on screening and testing: Follow state or local guidance and priorities for screening and 


viral testing in wolllplaces. Testing in the workplace may be arranged through a company's occupational health 


provider or in consultation with the local or state health department. Employers should inform wolllers of 


employer testing requirements, if any, and availability of testing options. CDC has published strategies for 


consideration of incorporating viral testing for SARS-CoV-2, the virus that causes COVID-19, into wolllplace 


COVID-19 preparedness, response, and control plans. (See below for more on the use of testing to determine 


when a wolller may retum to wolll after illness or exposure.) 


Note: Performing screening or health checks is not a replacement for other protective measures such as face 


coverings and physical distancing. Asymptomatic individuals or individuals with mild non-specific symptoms 


may not realize they are infected and may not be detected during through screening. 


12. Recorriing and reporting COVlD-19 Infections and deaths: Employers are responsible for recording work
related cases of COVID-19 illness on their Form 300 logs If the following requirements are met: (1) the case is 


a confirmed case of COVID-19; (2) the case is wolll-related (as defined by 29 CFR 1904.5); and (3) the case 


involves one or more relevant recording criteria (set forth in 29 CFR 1904.7) (e.g., medical treatment, days 


away from wolll). Employers must follow the requirements in 29 CFR 1904 when reporting COVID-19 fatalities 
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and hospitalizations to OSHA. More infonnation is available on OSHA's website. Employers should also report 
outbreaks to health departments as required and support their contact tracing efforts. 


In addition, employers should be aware that reprisal or discrimination against an employee for speaking out 
about unsafe working conditions or reporting an infection or exposure to COVID-19 to an employer or OSHA 


would constitute a violation of Section 11(c) of the Act. In addition, 29 CFR 1904.35(b) also prohibits 


discrimination against an employee for reporting a worik-related illness. 


13. Implementing protections from retsllstlon snd setting up sn snonymous process for worlrers to voice 
concerns sbout COVlD-19-relsted hszsrds: Section 11(c) of the OSH Act prohibits discharging or in any 


other way discriminating against an employee for engaging in various occupational safety and health activities. 


For example, employers may not discriminate against employees for raising a reasonable concern about 


infection control related to COVID-19 to the employer, the employer's agent, other employees, a government 


agency, or to the public, such as through print, online, social, or any other media; or against an employee for 


voluntarily providing and wearing their own personal protective equipment, such as a respirator, face shield, 


gloves, or surgical mask. 


In addition to notifying worikers of their rights to a safe and healthful worik environment, ensure that worikers 


know whom to contact with questions or concerns about worikplaca safety and heelth, and that there are 


prohibitions against retaliation for raising worikplace safety and health concerns or engaging in other protected 


occupational safety and health activities (see educating and training worikers about COVID-19 policies and 


procedures, above); also consider using a hotline or other method for worikers to voice concerns anonymously. 


14. Making a COVlD-19 vaccine or vscclnstlon serles avsllsble st no cost to sll eligible employees. Provide 


infonnation and training on the benefits and safety of vaccinations. 


15. Not distinguishing between worlrers who are vaccinated and those who sre not: Worikers who are 


vaccinated must continue to follow protective measures, such as wearing a face covering and remaining 


physically distant, because at this time, there is not evidence that COVID-19 vaccines prevent transmission of 


the virus from person-te-person. The CDC explains that experts need to understand more about the protection 


that COVID-19 vaccines provide before deciding to change recommendations on steps everyone should take 


to slow the spread of the virus that causes COVID-19. 


16. Other applicable OSHA Standsrds: All of OSHA's standards that apply to protecting worikers from infection 


remain in place. These standards include: requirements for PPE (29 CFR 1910, Subpart I (e.g., 1910.132 and 


133)), respiratory protection (29 CFR 1910.134), sanitation (29 CFR 1910.141), protection from bloodbome 


pathogens: (29 CFR 1910.1030), and OSHA's requirements for employee access to medical and exposure 


records (29 CFR 1910.1020). There is no OSHA standard specific to COVID-19; however, employers still are 


required under the General Duty Clause, Section 5(a)(l) of the OSH Act. to provide a safe and healthful 


worikplace that Is free from recognized hazards that can cause serious physical hann or death. 


Additional Detail on Key Measures for Limiting the Spread 


Eliminating the Hazard by Separating and Sending Home Infected or Potentially Infected People 
from the Workplace 


One key element Involves eliminating the hazard, which means isolating worikers who are infected or potentially 


infected so they cannot infect other worikers. Most Elmployers will follow a symptom-based strategy for identifying 


and separating and sending home worikers. However, there are certain circumstances where employers may 


consider a COVID-19 test-based strategy. 
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1. Workers who have or likely have COVlD·19 should be Isolated until they meet CDC guidelines for 
exiting Isolation: 
a. If they think or know they had COVID-19 and had symptoms, they can retum after: 


I. At least 10 days since symptoms first appeared and 
ii. At least 24 hours with no feve! without fever-reducing medication and 
iii. Other symptoms of COVID-19 ara improving (loss of taste and smell may persist for weeks or months 


and need not delay the end of isolation). 
b. Some workers might need to stay home and isolate longer than 10 days, as recommended by their 


healthcare providers: 
i. A healthcare provider may recommend that a worker who had severe illness from COVID-19 (admitted 


to a hospital and needed oxygen) stay in isolation for up to 20 days after symptoms first appeared. 
ii. Workers who had COVID-19 or tested positive for COVID-19 and have a weakened immune system 


should consult with their healthcare providers for more Information. Their doctors may work with 
infectious disease experts at the local health department to determine when they cen be around others. 


Notes: 


• Under the Americans with Disabilities Act, employers are permitted to require a docto~s note from 
workers to verify that they are healthy and able to retum to work. But given potential delays in seeking 
treatment and demands on the healthcare system, requiring a COVID-19 test result or a healthcare 
provide~s note for workers who are sick to validate their illness or retum to work may cause Significant 
delays affecting employers and workers alike. 


• A worker who has recovered from symptoms after testing positive for COVID-19 may continue to test 
positive for three months or more without being contagious to others. For this reason, these workers 
should be tested only if they develop new symptoms of possible COVID-19. If they have new symptoms, 
they should discuss getting tested again with their healthcare provider, especially if they have been in 
close contact with another person who has tested positive for COVID-19 in the last 14 days. CDC 
reports that instances of reinfection have so far been infrequent. 


• CDC does NOT recommend that employers use antibody tests to determine which workers can Work. 
Antibody tests check a blood sample for past Infection with SARS-CoV-2, and are not very reliable. 
Viral tests check a respiratory sample (such as swabs of the inside of the nose) for current Infection 
with SARS-CoV-2. 


2. Workers should quarantine If they have been exposed to COVID-19, which means: 
a. They were within 6 feet of someone who has COVID-19 for a total of 15 minutes or more within a 24-hour 


period, starting from 2 days before illness onset (or, for asymptomatic patients, 2 days prior to test 
specimen collection) until the time the patient is isolated, or 


b. They provided care at home to someone who is sick with COVID-19, or 
c. They had direct physical contact with a person who has COVID-19 (hugged or kissed them), or 
d. They shared eating or drinking utensils with a person who has COVID-19, or 
e. Someone who has COVID-19 sneezed, coughed, or somehow got respiratory droplets on them. 


Local public health authorities determine and establish the quarantine options for their jurisdictions. CDC 
guidance provides that individuals who have been exposed should: 


• Stay home for 14 days after last contact with a person who has COVID-19, 
• Watch for fever (100.4°F), cough, shortness of breath, or other symptoms of COVID-19, and 
• To the extant possible, stay away from others, especially people who are at higher risk for getting very sick 


from COVID-19. 
CDC also recognizes that local public health departments may consider other options for ending quarantine; for 
example, end quarantine after day 10 without tasting, or after day 7 after receiving a negative test result (test 
must occur on day 5 or later). CDC continues to endorse quarantining for 14 days and recognizes that any 
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quarantine shorter than 14 days balances reduced burden against a small possibility of spreading the virus. 


Therefore, after stopping a quarantine of less than 14 days, these individuals should: 


• Watch for symptoms until 14 days after exposure; 


• Immediately self-isolate and contact the local public health authority or their healthcare providers if 


symptoms appear; and 


• Wear a face covering, stay at least 6 feet from others, wash hands, avoid crowds, and take other steps to 


prevent the spread of COVID-19. 


Employers may consider permitting critical infrastructure workers to continue to work in limited instances when it is 


necessary to preserve the function of critical infrastructure workplaces. 


Implement Physical DistanCing in All Communal Work Areas 


The best way to protect individuals is to stay far enough away so as not to breathe in particles produced by an 


infected person - generally at least 6 feet, although this is not a guarantee of safety, especially in enclosed spaces 


or those with poor ventilation. 


• Limit the number of people in one place at any given time: 


• Implement flexible worksites (e.g ., telework). 


o Implement flexible work hours (e.g ., rotate or stagger shifts to limit the number of workers in the workplace 


at the same time). 


• Deliver services remotely (e.g., phone, video, or web). 


• Implement flexible meeting and travel options (e.g., postpone non-essential meetings or events, In 


accordance with state and local regulations and guidance on size limits for meetings). 


o Increase physical space: 


• Between workers at the work.lte to at least 6 feet. This may require modifying the workspace or slowing 


production lines. 


o Between workers and customers by adjusting business practices to reduce close contact with customers 


- for example, by moving the electronic payment terminal/credit card reader farther away from the cashier, 


or by providing drive-through service, click-and-collect online shopping, shop-by-phone, curbside pickup, 


and delivery options. 


• Alter workspaces to help workers and customers maintain physical distancing and physically separate workers 


by at least 6 feet from each other and from customers. Methods of physical distanCing include signs, tape 


marks, decals, or other visual cues, placed 6 feet apart, to indicate where to stand. 


o Shift primary stocking activities to off-peak or after hours, to reduce contact with customers. 


o Offer vulnerable workers duties that minimize their contact with customers and other workers (e.g ., restocking 


shelves rather than working as a cashier), if the worker agrees to this. 


o Other measures that may reduce close contact: 


o Close or limit access to common areas where workers are likely to congregate and interact. 


o Prohibit handshaking or other forms of physical contact. 


• Ensure that all businesses and employers sharing the same workspace follow this guidance. 


• When work tasks do not allow for adequate physical distancing, employers should check for additional industry


specific guidance. 


Installing Barriers Where Physical Distancing Cannot Be Maintained 


At fixed workstations where workers are not able to remain at least 6 feet away from other people, transparent 


shields or other solid barriers (e.g., plexlglass, flexible strip curtains) should be Installed to separate workers from 


other people. 
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o The barriers should block face-to-face pathways between Individuals in order to prevent direct transmission of 


respiratory droplets. The posture (sitting or standing) of users should be considered when designing and 


installing barriers. 


o Where an opening in the barrier is necessary to permit the transfer of items, the opening should be as small as 


possible. 


o Barriers do not replace the need for physical distancing - 6 feet of separation should be maintained between 


individuals whenever possible. 


Suppressing the Spread of the Hazard Using Face Coverings 


Provide all workers with face coverings (i.e., cloth face coverings, surgical masks), unless their work task requires 


a respirator. Employers should provide face coverings to the workers at no cost. Employers must discuss the 


possibility of "reasonable accommodation" for any workers who are unable to wear or have difficulty wearing 


certain types of face coverings due to a disability. In workplaces with employees who are deaf or have hearing 


deficits, employers should consider acquiring masks with clear coverings over the mouth for all workers to facilitate 


lip-reading. 


Face coverings should be made of at least two layers of a tighlly woven breathable fabric, such as cotton, and 


should not have exhalation valves or vents. They should fit snugly over the nose, mouth, and chin with no large 


gaps on the outside of the face. 


Require any other individuals at the workplace (e.g., visitors, customers, non-employees) to wear a face covering 


unless they are under the age of 2 or are actively consuming food or beverages on site. 


o Wearing a face covering that covers the nose and mouth Is a measure to contain the wearer's respiratory 


droplets and helps protect others. It may also protect the wearer. 


o Wearing a face covering does not eliminate the need for physical distancing of at least 6 feet apert. 


o For operations where the face covering wom by workers can become wet and soiled, provide workers with 


replacements daily or more frequently. Face shields may be provided for use with face coverings to protect 


them from getting wet and soiled, but they do not provide protection by themselves. 


o Workers in a setting where face coverings may increase the risk of heat-related Illness indoors or outdoors or 


cause safety concems due to introduction of a hazard (for Instance, straps getting caught in machinery) may 


oonsult with an occupational safety and health professional to determine the appropriate face 


covering/respirator for their setting. 


Improving Ventilation 


The CDC has released important guidance about ways to improve ventilation and prevent the spread of COVID-19 


In buildings. Below are a number of strategies to do so. Some of these recommendations are based on ASHRAE 


Guidance for Building Operations During the COVID-19 Pandemic. Review these ASHRAE guidelines for further 


Information on ventilation recommendations. 


o Ensure ventilation systems operate properly and provide acceptable indoor air quality for the current 


occupancy level for each space. 


o Increase ventilation rates when possible. 


o When weather conditions allow, increase fresh outdoor air by opening windows and doors. Do not open 


windows and doors if doing so poses a safety or health risk (e.g ., risk of falling, triggering asthma symptoms) to 


occupants in the building. 


o Use fans to increase the effectiveness of open windows. To safely achieve this, fan placement is important. 


Avoid placing fans in a way that could potentially cause contaminated air to flow directly from one person over 


another. One helpful strategy is to use a window fan, placed safely and securely In a window, to exhaust room 
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air to the outdoors. This will help draw fresh air into the room via other open windows and doors without 


generating strong room air currents. 


• Disable demand-controlled ventilation (DCV). 


• Reduce or eliminate recirculation, for example by opening minimum outdoor air dampers. In mild weather, this 


will not affect thermal comfort or humidity. However, this may be difficull to do in cold or hot weather. 


• Improve central air filtration to the MERV-13 (the grade of filler recommended by ASH RAE) or the highest 


compatible with the filler rack, and seal edges of the filler to limit bypass. 


• Check filters to ensure they are within service life and appropriately installed. 


• Keep systems running longer hours, 24fT if possible, to enhance air exchanges In the building space. 


• Ensure restroom exhaust fans are functional and operating at full capacity. 


• Inspect and maintain local exhaust ventilation in areas such as kitchens and cooking areas. 


• Use portable high-efficiency particulate air (HEPA) fanlflllration systems to help enhance air cleaning 


(especially in higher-risk areas such as a nurse's office or areas frequently inhabited by persons with higher 


likelihood of COVID-19 andlor increased risk of getting COVID-19). 


• Generate clean-to-Iess-clean air movement by re-evaluatlng the positioning of supply and exhaust air diffusers 


andlor dampers (especially in higher-risk areas). 


• Consider using ultraviolet germicidal irradiation (UVGI) as a supplement to help inactivate SARS-CoV-2, 


especially if options for increasing room ventilation are limited. Upper-room WGI systems can be used to 


provide air cleaning within occupied spaces, and in-duct UVGI systems can help enhance air cleaning inside 


central ventilation systems. 


• If ventilation cannot be increased, reduce occupancy level in the building. This increases the effective dilution 


ventilation per parson. 


Use Personal Protective Equipment When Necessary 


When the measures described above cennot be implemented or do not protect workers fully, OSHA standards 


require employers to provide PPE to supplement other controls. 


• Determine what PPE is necessary to protect workers. 


• Provide all PPE, if necessary, including respirators (N95 fillering facepiece respirators or better, including 


elastomeric respirators, without exhalation valves or vents), face shields, protective gowns and gloves, to the 


workers at no cost. 


• Make sure to provide PPE in accordance with relevant OSHA standards and other industry-specific guidance. 


Respirators, if necessary, must be provided and used in compliance with 29 CFR 1910.134 (e.g., medical 


determination, fit testing, training on Its correct use), including certain provisions for voluntary use when 


workers supply their own respirators, and other PPE must be provided and used in accordance with the 


applicable standards in 29 CFR 1910, Subpart I (e.g., 1910.132 and 133). See additional information on PPE 


flexibilities and prioritization in the Personal Protective Equipment Considerations section within the Interim 


Guidance for U .S. Workers and Employers of Workers with Potential Occupational Exposures to SARS-CoV-2. 


• There are times when PPE is not required under OSHA standards or other industry-specific guidance, but 


some workers may have a legal right to PPE as a "reasonable accommodation" under the Americans with 


Disabilities Act, or other workers may want to use it if they are still concemed about their personal safety (e.g., 


if a family member is at higher-risk for severe illness, wearing a face shield in addition to a face covering as an 


added layer of protection). Encourage and support voluntary use of PPE in these circumstances. 


Provide the supplies necessary for good hygiene practices 


Ensure that workers, customers, and visitors have supplies to clean their hands frequently and cover their coughs 


and sneezes: 


• Provide tissues and no-touch trash cans. 
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o Provide soap and warm or tepid water in the workplace in fixed worksites. If soap and water are not readily 


available, use alcohol-based hand sanitizer that is at least 60% ethanol or 70% isopropanol. Ensure that 


adequate supplies are maintained, and follow safe handling and storage requirements for sanitizer supplies 


and similar flammable liquids. 


o Place touch less hand sanitizer stations in multiple locations to encourage hand hygiene. 


o Provide workers with time to wash their hands often with soap and water (for at laast 20 seconds) or to use 


hand sanitizer. Inform workers that if thair hands are visibly dirty, soap and water is preferable to hand sanitizer. 


Key times for workers to clean their hands include: 


o Before and after work shifts 


o Before and after work breaks 


o After blowing their nose, coughing, or sneezing 


o After using the restroom 


o Before and after eating or preparing food 


o After putting on, touching, or removing PPE or face coverings 


o After coming Into contact with surfaces touched by other people 


o Place posters that encourage hand hygiene and physical distancing to help stop the spread of COVID-19 at the 


entrance to your workplace and in other workplace areas where they are likely to be seen. This should Include 


signs for non-English speakers, as needed. 


o Promote personal health monitoring and good personal hygiene, including hand washing and good respiratory 


etiquette. 


o Supplies necessary for good hygiene should be provided to the workers at no cost. 


Perform routine cleaning and disinfection 


o Follow the Guidance for Cleaning and DiSinfecting to develop, implement, and maintain a plan to perform 


regular cleanings to reduce the risk of exposure to COVID-19. 


o Routinely clean all frequently touched surfaces In tha workplace, such as workstations, keyboards, telephones, 


handrails, and doorknobs. 


o If surfaces are dirty, clean them using a detergent or soap and water before you disinfect them. 


o For disinfection, most common, EPA-registered, household disinfectants should be effective. A list of 


products that are EPA-approved for use against the virus that causes COVID-19 is available on the EPA 


website. Follow the manufacturer'S instructions for all cleaning and disinfection products (e.g., 


concentration, application method, and contact time). 


o Do not share objects or tools between workers, but if shared tools are required, ensure appropriate cleaning 


and disinfection Is performed between uses. 


o Provide disposable disinfecting wipes so that workers can wipe down commonly used surfaces (e.g., 


doorknobs, keyboards, remote controls, desks, electronic payment terminals, other work tools and equipment) 


before each use. 


o Store and use disinfectants in a responsible and appropriate manner according to the label. 


o Do not mix bleach or other cleaning and disinfection products together. This can create toxic vapors. 


o Advise workers always to wear gloves appropriate for the chemicals being used when they are cleaning and 


disinfecting and that they may need additional PPE based on the setting and product. 


UNITED STATES 
DEPARTMENT OF LABOR 


Occupational Safety & Health Administration 
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Thank you for choosing Austin Air. 


You 've made an excellent choice; Austin Air 
remains the world's most trusted name in 
portable room air cleaners. 


Whether you are using your Austin Air cleaner 
for relief of asthma and allergy symptoms, or to 
provide deep, restfu l sleep, we are confident that 
you will be completely sat isfied with your 
purchase. 


Please take a few minutes to familiarize yourself 
with important details and safety guidelines 
outlined in this manual. 


Be sure to register your new Austin Air cleaner 
with us online at www.austina ir.com or by 
mailing the enclosed warranty card. 
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Operating Instructions 
Read alllnRructlon. before using your Au"n Air 
cl •• ner. Follow tINt dhec:tlons below for - -r set-up 
and first time ope...tlon. 


1. Unpack and remove all packing material. Be sure to remove 
your Austin Air cleaner from the plastic bag . 


2. Completely unravel the power cord and place your Austin 
Air cleaner on a flat, dry, stable surface. Be sure to place 
your Austin Air cleaner at least eight inches from any wall 
and so the Air Output Vent is facing towards the room . 
Failure to do so may reduce the air cleaning efficiency. 
Inspect the power cord for signs of damage before use. If 
cord is damaged, 00 NOT use. 


3. Make sure the Speed Control Switch is in the OFF (0) 
POSition and plug the power cord into a 120VAC/60Hz 
wall outlet. 


4 . Your Aust in Air cleaner features three different speed 
settings, High (III ), Medium (II), or Low (1) . The highest 
setting will provide the fastest, most powerful air cleaning. 
It is IMPORTANT that you allow your Aust in Air cleaner to 
operate on High (III ) for at least the fi rst hour of use. After 
the fi rst hour, tu rn the Speed Control Switch to the desired 
setting. 


Features 


3-_ 
Control Switch ___ ••• ( - t-- AIr Output Vent 


~-~--!y. 


360" Air Intll ke 


Easy-Roll Wheels __ ••• 


:; . 
.. ,'. 


w .... ;. 


~ Bottom Cover 







Important Safety Instructions 
PI , AS' R' AD AND SAVE THESE SAFETY INSTRucnONS 
BEFORE USING YOUR AUSTIN AIR CLEANER. 


When uSing electrical appliances, bastc precautions should 
always be followed to reduce the risk of fire, electric shock 
and injury to persons Including the following : 


1. Read all Instructions before operating your 
Austin Air cleaner. 


2. Always place your Austin Air cleaner on a 
firm , flat, dry level surface. 


3. The Austin Air cleaner must be used in its upright position. 


4. Keep your Austin Air cleaner away from heated surfaces, open 
flames , combustible gases or vapors. 


5. Keep your Austin Air cleaner and cord out of the way, where it 
cannot be stepped on or tripped over. 


6. Before operating your Au st in Air cleaner, extend the cord and 
inspect for any signs of damage. Do not use your Austin Air 
cleaner If the cord Is or becomes damaged. 


7. Keep your Austin Air cleaner away from water and other liquids. 


8. Do not run power cord under carpets, and 
do not cover with throw rugs. 


9 . Always turn your Austin Air cleaner to the OFF (0) position and 
unplug from the wall before moving it, changing the filter or 
whenever it is not in use. Be sure to pull the plug and not the 
cord when disconnecting from the outlet. 


10. Do not drop, insert or allow any objects to enter into any 
openings of your Austin Air cleaner. If this occurs, immediately 
turn off and unplug your Austin Air cleaner and call an Austin Air 
Customer Service Representative. 
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Important Safety Instructions 
Continued 


11. 00 not block the air openings on your Austin Air cleaner. 
Blocking the air openings will decrease the effldency of your 
Austin Air cleaner and Increase risk of injury. 


12. Do not use outdoors. Your Austin Air deaner is intended for 
indoor use only. 


13. To avoid the risk of fire, shock or personal injury, do not use 
an extension cord. 


14. Do not sit, stand or place heavy objects on your 
Austin Air cleaner. 


15. Do not operate your Austin Air cleaner if it malfunctions or 
becomes damaged in any way. 


16. Keep out of the reach of children. 


17. DO NOT attempt to repair or adjust any electrical or 
mechanical funct ions on your Austin Air cleaner. Doing 50 
will void your warranty. All servicing should be performed by 
an Authorized Austin Air Representative only. 


18. This product is equipped with a Polarized Plug (one prong is 
wider than the other) as a safety feature . This plug will fit 
only one way into the power outlet. If the plug does not fit 
fully into the outlet, reverse the plug. If it still does not fit, 
contact a qualified electrician to install the proper outlet. 
00 NOT ATIEMPT TO DEFEAT THE SAFETY FEATURE 
OF THIS POLARIZED PLUG IN ANY WAY. 







Filter Replacement and Warranty 
The Austin Air filter W8m!1nty is designed to provide the 
customer with years of worry free operation. Your Austin Air 
filter has been designed to last up to S- years under normal 
residential use, and feat ures a 5-year pro-rated warranty. 


Some household environments are more polluted than others, 
therefore the useful li fe of the filter media in your Austin Air 
cleaner may be reduced. To address this issue, Austin Air 's 
pro-rated warranty allows you to receive a discount on your 
next filter replacement purchase, based on the length of t ime 
your fi lt er was used. 


If your Austin Air cleaner Is used in rooms wi th unusually high 
concentrations of tobacco smoke, sawdust, soot, chemical 
vapors and/or odors, your Austi n Air fil ter will need to be 
replaced more often. In t hese circumstances, you should 
replace you r fil ter once you r Aust in Air cleaner ceases to emit 
clea n, odorless air. If the odor of the highly concentrated 
contaminant is present exiting the Air Output Vent, then it is 
t ime to replace you r f ilter. 


Please Note: The Pro-Rated Warranty is also included with 
every subsequent fil ter replacement pu rchase. 


To receive a replacement filter at the pro-rated price, please 
caU Austin Air Systems and ask to speak to a Customer 
SelVice Representative. If your f il ter is out of warranty, 
please contact the retail store or the dealer where you 
originally purchased your Austin Air cleaner. 


Pro-Rated Filter Replacement Prices 
Up to 2-years of use: 40% off the retail price, plus shipping* 
2 to 3-years of use: 30% off the retail price, plus shipping* 
3 to 4-years of use: 20% off the retail price, plus shipp ing 
4 to 5-years of use : 10% off the retail price, plus shipping 


* Austin Air Systems, Ltd reserves the right to refuse a filter replacement at 
the pro-rated price and/or request that your f ,lter be returned for inspection. 


& CAUTION 
Warning: Do not attempt to clean the fil ter. Washing or 
cleaning th e filter will void the warranty and may cause 
injury, 







Changing the Filter 


o 


e 
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You will requ ire a large plastic trash 
bag, a pa ir of work gloves and a 
Phillips screwdriver. 


Unplug your Austin Air cleaner 
from the power outlet. 


Turn your Austin Air cleaner upside 
down on a soft surface. 


Using a Phillips screwdriver, 
remove the four reta ining screws 
from the bottom cover. 


Wearing a protective pair of work 
gloves, lift the bottom cover off 
and set aside. 


Carefully remove the filter and 
dispose in a plastic trash bag . 







Remove the outer pre-filter 
and dispose in the same plastic 
trash bag. 


Insta ll the new outer pre-filter by 
aligning the pre-fil ter seam with 
the power cord . 


Install the new filter 
top side down. 


Replace the bottom cover 
and screw down t ightly. 


Turn your Austin Air cleaner right 
side up and operate on the High 
(Ill) setting for at least one hour. 







Cleaning Instructions 
Your AuStin Air cleaner has been designed to require very 
little maintenance. To remove the dust buildup on the 
360-Degree Air Intake, use the brush attachment of your 
vacuum cleaner. To dean the other surfaces on your 
Austin Air cleaner, use a soft dampened cloth. 


Choosing a Location 
From years of research and experience, we recommend that 
you place your Austin Air cleaner in you r bed room for several 
reasons. 


Pollution Is everywhere and the bedroom is no exception. 
Today, homes are sealed more tightly to conserve energy. 
Unfortunately, this seals in allergens, mold, bacteria, cheml 
eals and other contaminants. 


Having you r Austin Air cleaner in your bedroom will allow 
you to wake up rested and refreshed without cold like 
symptoms, such as a stuffy nose, soar throat or cough ; the 
symptoms that occur as a result of your body's react ion to a 
night of breathing contaminated air. 







5-Year Mechanical Warranty 
Your Austin Air deaner is warranted to be free from defects 
In material and workmanship under normal residential use 
for S·years from the date of purchase. 


In the event of a malfunction or failure, please caU Austin Air 
Systems to speak to a Customer Service Representative and 
ask for a Return Authorization Number. Your Austin Air 
cleaner should then be sent insured and packaged with 
suffitient protection and postage together with a copy of the 
original bill of sale. 


If the malfunction or failure is a result of defects covered by 
this warranty, Austin Air Systems will, as its opt ion, repair or 
replace the air cleaner and return it to the purchaser. 


Th is warranty is lim ited to the original retail purchaser and is 
not transferable. The warranty does not cover damage due 
to accidents, abuse, tampering or misuse, nor does it cover 
damage resulting from service by persons other than an 
Authorized Austin Air Systems Representative. 


Austin Air Systems, limited's liability under this warranty is 
limited to the repair or replacement of a defective Austin Air 
cleaner with the exception of damages resulting from Austin 
Air Systems, Limited failure to comply with federal or state 
warranty law. 


Austin Air Systems, Limited shall not be liable for incidental 
or consequential damages whether direct or indirect. The 
replacement filters are covered under a separate pro-rated 
warranty. 


This warranty is expressly granted in lieu of all other 
warranties, which in some states cannot be excluded. There 
are no warranties, which extend beyond the description of 
the face hereof and no person, representative, or firm is 
authorized to commit Austin Air Systems, Limited to further 
liability or obligation. 


If you have any questions concerning the use and care of 
Austin Ai r Systems, Limited's products or services under this 
warranty, please call (7 16) 856-3700 or email : 
info@austinair.com. 







Our commitment to you. 
Backed by the best warranty In the industry, you can take 
pleasure knowing you've made a sound investment In your 
Austin Air cleaner. 


30-Day, Money-Back Guarantee 
In the unlikely event that you're not completely satisfied 
with your Austin Air deaner, return it within 30-days, no
questions-asked. 


5-Year Mechanical Warranty 
Your Austin Air cleaner is warranted to be free from 
defects in material and workmanship for a period of 
S-years from the date of purchase; provided your 
Austin Air cleaner was operated under normal residentia l 
use and that you have completed and returned your 
warranty registration to Austin Air Systems. 


S-Year, Pro-Rated Filter Warranty 
Austin Air offers a S-year, pro-rated filter warranty; the 
most comprehensive in the industry. No more costly filter 
replacements every few months or even years. Austin Air 
filters are designed to last up to 5-years, under normal 
residential use. 


www.austinair.com 


Austin Air Systems, Limited 
500 Elk Street 
Buffa lo, NY 14210 
Phone: (7 16) 856-3700 
Fax: (716) 856-6023 
E-mail : info@austinair.com 










