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Return to Service

WATER SOLUTIONS  
FOR FUTURE RESILIENCE 
Supporting our clients to implement programs/projects associated 
with a Safe Return to Operations and implementation of initiatives 
designed to support a phased Return to Service.
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AECOM has more than 30 years of experience 
helping public and private sector organizations 
prepare for, respond to, and recover from 
disasters of all kinds. Our staff includes 
emergency management specialists who know 
how to prepare and respond in a way that keeps 
your staff and your customers secure. Our 
engineers, planners, scientists, construction 
managers, and other specialists are here to 

support your departments of emergency 
management, transportation, environment, 
facility management and construction teams.

Learn more about how our teams are partnering 
with clients and communities to navigate recent 
challenges at aecom.com.

ADAPTING TODAY  
FOR A RESILIENT 
TOMORROW  
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Examining COVID-19 and its  
Impact on Water and Wastewater

Knowledge related to COVID-19 is evolving quickly.  
We are continuing to update this document regularly, as  
new  information and insights become available.

 
Introduction
This technical brief addresses questions regarding the potential 
exposure of water and sanitation practitioners and the general 
population to the Coronavirus disease (COVID-19) through 
potable water and wastewater. COVID-19 is caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), or 
simply the 2019 novel coronavirus (2019-nCoV)—a new virus 
previously unknown before its outbreak in December of 2019. 
SARS-CoV-2 belongs to the large family of coronaviruses 
which may cause illness in humans or animals. In humans, some 
coronaviruses are known to cause respiratory infections ranging 
in severity from mild to potentially fatal. Currently, there is no 
certainty about the occurrence and survival of the SARS-CoV-2 
live virus in drinking-water or wastewater. However, COVID-19 
is similar to other human coronaviruses for which there are 
available studies of survival in water and wastewater and 
effective inactivation measures.

 
Routes of COVID-19 Transmission 
The two main routes of transmission of the COVID-19 virus 
are respiratory and through contact with infected surfaces. 
The World Health Organization (WHO) considers the risk of 
contagion from the feces of an infected person to be low (WHO, 
2020) and there is no evidence to date that the COVID-19 virus 
has been transmitted via contaminated water with or without 
treatment. Although speculation varies, one hypothesis is that 
the COVID-19 outbreak (and the 2002-2003 SARS outbreak) 
originated from the feces or saliva of bats. Therefore, infection 
through wastewater, or surface water contaminated by 
wastewater, although unlikely, cannot be excluded and should be 
treated as a potential health hazard.

 
SARS-CoV-2 Survival in Water and Wastewater
There have been laboratory studies on the survival of surrogate 
coronaviruses in well-controlled environments.  The results 
of these studies indicate these viruses can survive in water 
contaminated with feces for days to weeks, and that the 
inactivation of coronaviruses is highly dependent on water 
temperature and quality. Compared to other viruses known to be 
stable in water, coronaviruses have a relatively quicker reduction 
in concentration.

For example, a study using two surrogate coronaviruses, 
transmissible gastroenteritis (TGEV) and mouse hepatitis (MHV), 
showed that these viruses remained infectious in water and 
sewage for long periods. In distilled water at 25ºC (77ºF), the 
time for 2-log (99 %) concentration reduction was 22 days for 
TGEV and 17 days for MHV. In previously pasteurized settled 
sewage, the times for 2-log reduction were 9 days for TGEV 
and 7 days for MHV. The reduction in infectivity of both viruses 
at 25ºC follows typical first-order kinetics. Under colder water 
conditions, the decline of infectivity was considerably slower. 
Experiments conducted at 4ºC (39.2ºF), showed a 2-log 
decrease for both viruses of 200 days in distilled water, and over 
40 days in pasteurized sludge (Casanova et al., 2009).  

Another study conducted using representative coronaviruses 
feline infectious peritonitis virus, and human coronavirus 229E 
showed a similar correlation between water temperature and 
inactivation as the virus concentration in dechlorinated tap water 
decreased by 3-log in 10 days at 23ºC (73.4ºF) and 100 days 
at 4ºC. This study also showed that coronaviruses die off more 
rapidly in wastewater at 23ºC, with a 3-log reduction in 2–3 days 
possibly due to the presence of predatory bacteria. The survival 
of the coronaviruses in primary effluent wastewater was slightly 
longer than in secondary effluent wastewater, probably due to 
the higher concentration of suspended solids that may offer 
protection to the virus from inactivation. The concentration of 
organic matter also affected the survival of coronaviruses as 
inactivation was greater in filtered tap water than unfiltered tap 
water (approximately 12 versus 10 days to reach 3-log removal). 
Finally, this study compared the reduction of the concentration of 
coronaviruses versus Poliovirus 1 LSc-2ab (PV-1), a human virus 
known to be very stable in the water. Under most conditions, 
Poliovirus survived longer than coronaviruses (Gundy et al., 
2009).

Researchers and wastewater agencies throughout the world are 
researching the occurrence of SARS-CoV-2  in wastewater.  The 
virus’s genetic material has been detected in feces.  The genetic 
material has not been detected in drinking water. It is important 
to note that there have not been studies showing the infectivity 
of SARS-CoV-2 in wastewater or drinking water. 

In March 2020, Dutch government researchers found RNA 
fragments of SARS-CoV-2 in wastewater samples from five 
treatment plants, confirming what experimental observations 
have suggested (Medema et al., 2020). The positive samples 
were detected three weeks before the first case was reported  
in the Netherlands.
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           BUSINESS  
CONTINUITY  
AND PLANNING

Helping Water Utilities and 
organizations handle 
disruptions to their services 
and resource challenges, 
before and during crisis.
•   Multidisciplined staff 

augmentation (onsite  
and remote)

•   Organizational  
assessment adaptation and 
implementation assistance

•   Training for operations, 
maintenance, management 
and technical staff

           STRATEGIC 
COMMUNICATIONS 
SERVICES

Developing and delivering 
messages before, during  
and after a crisis, to 
augment your public 
relations team.
•   Expert counsel rooted in the 

proven four-step process for 
public relations

•   Messaging that resonates 
across diverse audiences

•   Effective multimedia 
communications tools and  
to support internal and 
external communications

           PRIORITY  
PROJECTS AND  
FUNDING

Helping to deliver  
important projects now  
and planning for future 
project success and  
funding.
•  Expedited project delivery
•   Assistance with obtaining, 

documenting, and 
supporting compliance for 
funderal funds
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THE ANSWERS ARE IN  
OUR WASTEWATER
Global and U.S. studies have shown that the 
COVID-19 virus can be detected in wastewater, 
based on the fact that infected individuals 
shed the virus in their stool, even those who 
are asymptomatic. With consistent monitoring, 
wastewater can provide valuable information 
to national, state, and local governments. Virus 
concentration trends in wastewater can indicate  
the upcoming decrease or increase of virus 
infections in the population of a given area—up  
to two weeks ahead of reported medical cases. 

To assist our clients in effectively responding to  
and recovering from the impact of COVID-19, 
AECOM Water specialists have developed an 
ensemble of operational services around the 
highly efficient monitoring, testing, and tracking of 
wastewater. Our strategic approach to wastewater 
testing allows it to be a critical tool in identifying 
emerging cases of infection, streamlining individual 
testing protocols, and helping public officials to 
determine if their response measures are effective. 
Currently, AECOM is involved with two pilot 
programs in the United States.

Our strategy to implement nationwide COVID-19 
wastewater sampling, testing and analysis will 
address two key concerns for government officials 
and the public:  

1)   How can the government provide confidence  
that the disease is at low levels to support the  
re-opening of the economy?

 
 
 

2)   How can we receive advance notification that 
there is a potential for virus reemergence, 
especially as we approach the fall and winter  
of 2020?

 
THE BENEFITS OF  
WASTEWATER MONITORING
AECOM’s nationwide footprint and significant 
understanding of wastewater systems will provide 
the organizational framework for the successful 
implementation of a complex national program that:

   Provides health officials with insight into the 
increase or decrease of COVID-19 within  
specific communities, significantly ahead of  
the appearance of physical symptoms.

   Provides the public with an indicator of the 
relative safety of their local community.

    Reveals trends of re-emergence that could 
expedite the deployment of medical resources  
to resurgent communities. 

   Conveys important health information without 
compromising individual privacy.

   Facilitates the development of consistent, 
nationwide testing protocols that allow for 
distributed laboratory testing across the  
United States.
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EARLY DETECTION 
FUTURE CONFIDENCE

AECOM will harness its prepositioned network of wastewater engineers, clients, and program 
support systems to execute a three-phased approach that focuses first on the largest 
wastewater treatment plants, then moves to smaller treatment facilities and specific collection 
points to provide early warning of the spread or decline of the COVID-19 virus. Continuous 
sewerage flow monitoring and sampling points will also be implemented at “locations of 
concern,” such as nursing homes, apartment buildings, schools, and correctional facilities. 

 NATIONAL/STATE  METROPOLITAN AREA  CITY DISTRICT

A phased approach can  
accelerate wastewater testing  
to promote confidence in reopening  
and provide up to 2 weeks of advance 
notification of virus reemergence.

Monitoring at multiple WWTPs in small,  
medium and large metropolitan and  
suburban areas allows for localized  
identification of infection.

Sampling in sequentially smaller 
subsections of the sewage collection 
system can help to identify local  
infection hotspots.



About AECOM
AECOM is a premier, fully integrated professional and technical 
services firm positioned to design, build, finance and operate 
infrastructure assets around the world for public- and private-
sector clients. The firm’s global staff — including architects, 
engineers, designers, planners, scientists and management 
and construction services professionals — serves clients in 
over 150 countries around the world. AECOM is ranked as the #1 
engineering design firm by revenue in Engineering News-Record 
magazine’s annual industry rankings, and has been recognized 
by Fortune magazine as a World’s Most Admired Company. The 
firm is a leader in all of the key markets that it serves, including 
transportation, facilities, environmental, energy, oil and gas, 
water, high-rise buildings and government. AECOM provides a 
blend of global reach, local knowledge, innovation and technical 
excellence in delivering customized and creative solutions that 
meet the needs of clients’ projects. A Fortune 500 firm, AECOM 
companies, including URS Corporation and Hunt Construction 
Group, have annual revenue of approximately $19 billion.

More information on AECOM and its services can be found at 
www.aecom.com.

Follow us on Twitter: @aecom
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CONTACT 
Beverley Stinson, PhD, PE 
Executive Vice President/ 

Water Business Line Leader, Americas 
beverley.stinson@aecom.com

Rich Neale 
Vice President, Integrated Solutions 

rich.neale@aecom.com


