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How Might COVID-19 Inform 
the Design of Emergency 
Departments?
ACCORDING TO HEALTH CARE DESIGN EXPERTS, IT’S TIME TO REVISIT 
ELEMENTS OF ER ONE, A US GOVERNMENT–FUNDED “ALL RISKS READY” 
PROTOTYPE DESIGN, DEVELOPED LARGELY IN THE WAKE OF 9/11 AND THE 
ANTHRAX ATTACKS

Interviewed in the second half of May—when New York City had passed its peak 
but many other US cities and towns were still in the grips of the novel coronavirus—
architects David R. Vincent, AIA, ACHA, LEED AP, and James Lennon, AIA, ACHA, 
cautioned that it was too soon to predict the impact of COVID-19 on the future 
of emergency department (ED) design. First of all, trends such as the dramatic 
decline in ED usage during the pandemic could be short-lived, they said. Second, 
the financial strain on health care organizations, especially hospitals, could have 
a major effect on spending for new construction and renovation projects. Those 
caveats notwithstanding, Vincent, Lennon, and others in the health care design 
community have been brainstorming about the ideal ED design post-COVID.

In 1999, a team of emergency physicians at what is now MedStar Washington 
Hospital Center in Washington, D.C., spearheaded a federal government–funded 
initiative to create a prototype ED that would be designed to weather—and handle 
patient surges from—terrorist attacks, natural disasters, chemical and radiation 
emergencies, and epidemics. Known as ER One, the all-risk-ready design project 
ramped up two years later, after the 9/11 attacks on the World Trade Center and 
the Pentagon and the subsequent anthrax incidents. 

The lead health planning architectural firm on ER One, HKS Inc. designed what 
was to have been a crescent-shaped addition to Washington Hospital Center—
with multiple entrance portals, blast- and disaster-resistant elements in the 
building envelope and exterior landscaping, and multiple modular and scalable 

features to provide flexibility in handling 
any sort of mass-casualty incident. 
Although the project, then estimated 
to cost $125 million, was never built 
because the U.S. Congress did not 
appropriate the funds needed for the 
construction phase, ER One still serves 
as a laboratory of possibilities, some 
of which are especially relevant during 
the COVID-19 pandemic, says Dave 
Vincent, who heads one of the HKS 
health care design studios and was 
part of Project ER One’s architectural 
planning team.

Architect David R. Vincent, AIA, ACHA, LEED 
AP, who served on the architectural planning 
team for ER One, says that several elements of 
the prototype are relevant for post–COVID-19 
emergency department design.
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The design elements particularly pertinent today include multiple ED entrances, 
each with a vestibule for screening and processing one patient at a time; 
treatment rooms with easier-to-decontaminate surfaces and portable instead of 
built-in equipment that can be replaced quickly if contaminated; and sophisticated 
heating, ventilation, and air-conditioning (HVAC) systems that provide high-effi-
ciency particulate air (HEPA) filtration, better air circulation, and enhanced room 
and suite pressurization capabilities. 

More recent technologies not available during the design of ER One, such as tele-
medicine and consumer devices and apps that monitor biomarkers and transmit 
data to physicians, will also influence ED design, anticipates Jim Lennon, a senior 
vice president at HKS and the lead of an international ED design consultancy 
within the architectural firm.

Entrance portals as screening vestibules
One concept from ER One that Vincent and Lennon recommend is multimodal 
entrance portals (see page 8). “The idea behind this is that people should not 
be allowed to just walk into an ED unscanned and unchecked,” Vincent explains. 
“Sometimes ED entrances have a metal detector for security, but shouldn’t that 
screening be more robust?”

These unidirectional entrance vestibules would process one patient at a time to 
prevent those who are contagious from infecting others. Outfitted with scanning 
technology, the portals could screen patients for contaminants and take vital signs 
such as temperature readings, among other things. Biometric scanning such as 
iris recognition to confirm a patient’s identity could also be part of this process, 
Vincent notes. The entrance portals could provide a basic level of scanning auto-
matically during routine day-to-day operations, assisting with triage, and could 
amp up to more rigorous scanning and testing during emergencies. Indeed, such 
scalability is integral to ER One, allowing a hospital to shift quickly from normal to 
special circumstances.

During an epidemic or a pandemic such as the COVID-19 crisis or simply during 
the influenza season, symptom screening and rapid testing (such as the coro-
navirus saliva test that takes 15 minutes) could be performed in the vestibule 
by a well-trained staff member wearing personal protective equipment (PPE), 
which would be donned in an adjoining chamber. Depending on the results of 
the scanning and testing, staff would provide the appropriate PPE to the patient 
and lead him or her through the previously locked door and down a designated 
corridor to the correct sector for the condition, such as an airborne infection 
isolation unit for those who test positive for a highly infectious pathogen. Patients 
who have been exposed to hazardous chemicals would be taken to decontamina-
tion showers.

The entrance portals are designed to improve efficiency as well as safety, Lennon 
emphasizes. “When you have a high volume of patients, does it make sense to 
have one entrance point?” he asks. “Or can patient flow be better managed with 
multiple entrance points like you have in an airport?”
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This drawing depicts 
the three entrance and 
screening portals of 
the ER One emergency 
department design 
prototype.
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HKS designed ER One with three entrance portals for ED access, each with a 
patient drop-off area. An exterior light would indicate whether the entrance is 
available or in use. “So, you would drive by the first one, and if it’s available, you 
would see a green light,” Lennon explains. The patient would be dropped off and 
would walk into or be assisted with entering this vestibule. 

If someone doesn’t clear the metal detection scanner, a security officer would 
sequester that individual and determine the next steps, whether confiscating 
the contraband item, escorting the person outside, or calling the police. Thus, 
the entrance portals would also help prevent active shooter situations and other 
potential security threats to a hospital.

Portable equipment in easy-to-disinfect treatment rooms
The patient treatment rooms represent a fundamental component of infection 
prevention and control in ER One. In a typical ED treatment room, the headwall 
has medical gas valves, and various other medical equipment and fixtures are 
attached to the walls. Each wall penetration becomes a place where pathogens 
can congregate that is difficult to clean and disinfect, Vincent notes. 

Despite prior screening and testing, there will always be cases in which a patient 
who arrives in the ED for one reason, such as a broken bone or a cardiovascular 
problem, also happens to be infectious. “If you put a patient in a room and you 
don’t realize there is a contagion in that patient and that room becomes compro-
mised, how do you clean that room?” Vincent asks. “The easiest way to do it 
would be if all the equipment that goes into room were portable, so everything 
could be taken out of the room and quickly replaced.”  

Safe, portable medical gas delivery systems exist today, and all other medical 
equipment needed could be mounted on specially designed wheeled carts. “The 
room itself would be a monolithic membrane that minimizes cracks, crevices, 
joints, and corners,” Vincent explains. 

“A lot of self-decontaminating 
materials are available that can be 
used for the membrane, and they’ve 
been around for decades.” Tests 
could be conducted to determine 
whether the material selected is 
resistant to emerging pathogens.  

To the extent possible, any HVAC 
ductwork, wiring, and cables would 
be above the ceiling, which would 
be made of easy-to-clean glass. In 
contrast, a conventional lay-in ceiling 
of acoustical tile creates a porous 
surface that easily allows contami-
nants, whether pathogens or toxic 
agents, to enter the difficult-to-decon-
taminate above-ceiling space.1

The treatment rooms in the ER One design feature 
a monolithic-membrane wall surface and portable 
equipment, which can be removed and replaced 
easily if contaminated.
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Instead of standard light switches, the treatment rooms in ER One have touchless 
motion detectors to minimize surface contamination. Each room does, however, 
have one permanent fixture—a sink for handwashing. Vincent notes that for 
infection control purposes and from what is known about viruses such as SARS-
CoV-2, a nonporous acrylic-polymer solid surface material would be preferable 
to stainless steel. The sink fixture could probably be replaced with a portable 
pressurized hand-washing station, with separate reservoirs for clean and dirty 
water, if this solution could be implemented economically, he adds. However, such 
portable sinks might generate more aerosols, so the risks and benefits need to 
be carefully weighed. Hospitals would also need to be able to decontaminate the 
portable equipment and safely store it in a clean room as well as collect potentially 
hazardous wastewater.

“We think we’ve come up with a better ‘mousetrap’ for this type of setting,” 
Vincent observes, noting that the specifics would be customized to the needs and 
budget of the client. 

Facilitating airborne infection isolation 
Should emergency departments allocate more space for negatively pressurized 
airborne infection isolation (AII) rooms? And if so, how much? Would multibed 
AII suites be more cost-effective? According to Vincent and Lennon, these are 
issues architectural firms must discuss with individual health care organizations to 
develop solutions specific to each client.

Titled “A Design Study for an All-Risks, Scalable Emergency Department in the 
Nation’s Capital,” the Project ER One Phase 2 report stresses the benefits of 
HVAC compartmentalization and antimicrobial coatings and materials. “Despite 
a longstanding set of requirements for ventilation and filtration standards in the 
emergency department, the reality is that most hospitals continue to struggle with 
the challenges of proper air movement and filtration,” the report states.1 Although 
this report was issued in March 2003, the concerns and solutions discussed in it 
remain timely, Vincent and Lennon observe.

Many hospitals have installed HEPA filters, and codes and standards require AII 
and decontamination rooms to have negative air pressure and 12 air changes per 
hour, with all air exhausted to the outside, the ER One report notes, while empha-
sizing that these measures are not enough: “When considering all the potential 
airborne threats (natural or deliberately introduced), more than high-efficiency 
filters will be required to protect patients and healthcare workers. In addition to 
HEPA filters, other filters using photo-catalytic processes could be applied where 
appropriate. Photo-catalytic filters potentially eliminate the need for exchanging 
filters and reduce maintenance. The surfaces of the ducts may need to include 
self-decontaminating materials such as silver ion impregnated metals or coatings 
ensuring microbial agents will not survive in the ductwork.”1

For flexibility and optimal performance, the ER One project recommends highly 
compartmentalized HVAC systems with smart controls that allow systems to 
be converted rapidly from recirculating to 100% exhaust. Isolated air-handling 
systems for individual rooms may also be desirable, as would the ability of HVAC 
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systems to “automatically overpressure the interior space from the outside” to 
prevent external contamination.1 

The impact of new technologies
One of the most striking consequences of the COVID-19 emergency has been the 
greater use and acceptance of telemedicine. Lennon expects this will continue 
after the pandemic subsides. When patients are screened for symptoms while at 
home, this reduces unnecessary ED traffic while ensuring that those who need to 
visit the ED are urged to do so, he notes.  At-home screening also improves effi-
ciency once the patient arrives at the hospital. 

In addition to face-to-face communication with clinicians via laptop, tablet, or 
smart phone, innovative smart devices are being developed for consumers that 
perform tests and monitor vital signs 
and other critical physiological indica-
tors. The inventor of one device that 
particularly intrigues Lennon recently 
won a $10 million prize, beating more 
than 300 teams from around the world. 
The device aids in the diagnosis of 34 
health conditions, such as diabetes, 
atrial fibrillation, chronic obstruc-
tive pulmonary disease, urinary tract 
infection, sleep apnea, and stroke. 
Using custom-designed noninvasive 
sensors, the device can collect data 
about a person’s vital signs, body 
chemistry, and biological functions 
while he or she is at home. This 
data would then be integrated with previously collected data from the patient’s 
personal and family medical history and physical examination, enabling the 
physician to make a fast and accurate assessment.  

“Imagine when this very promising device or something similar become wide-
spread,” Lennon says.  Meanwhile, wearable devices such as watches that 
continuously monitor vital signs are already available. Such technologies can auto-
matically alert a physician when a patient’s vital sign numbers and other indicators 
are too high or too low. 

In addition to improving patient care, expediting ED check-in, and enhancing effi-
ciency, new technologies might eventually eliminate the need for a waiting room 
in the emergency department and in other health care settings, Vincent observes. 
This alone would go a long way toward preventing the spread of infections, 
including those caused by previously unknown pathogens.  EC
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Architect James Lennon, AIA, ACHA, emphasizes 
that it would be more efficient, as well as safer 
from a patient isolation standpoint, to design an 
emergency department with several entrance 
portals, similar to the way an airport is designed.
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