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Significant technical challenges 
remain!



www.COVID19wbec.org

Collaboration is Key!

http://www.covid19wbec.org/




Research Coordination Network Goals
1. advance a field…by supporting groups 

of investigators to communicate and 
coordinate their research

2. training and educational activities 
across disciplinary, organizational, 
geographic and international 
boundaries



RCN Activities

Open door participation!

Seminars

Quarterly workshops

Student Training Videos

Data Sharing

Sample Sharing



Seeking a Postdoc

Help coordinate RCN activities.

Can be entirely remote.

Please send a CV and information for at least two references to 
kbibby@nd.edu



KBibby@nd.edu @kylejbibby

www.COVID19wbec.org

http://www.covid19wbec.org/


SARS CoV-2 Research Support
11:15-11:20 AM

September 2, 2020

Virtually

Karl Rockne, PhD, PE, BCEE: 1440 Environmental Engineering Program Director 

Chemical, Bioengineering, Environmental and Transport Processes

National Science Foundation

SARS CoV-2 Wastewater Surveillance Research Coordination Network



NSF Support of Engineering Research

Lab validation of 
technology

Basic research & 
technological concept

Proof of technological 
concept

Technology 
demonstration

System 
demonstration

Technology proven 
and applied at scale

ENG Core Programs (CBET, CMMI, ECCS), Centers (EEC), and 
Emerging Frontiers in Research and Innovations (EFMA)

ENG/IIP Small Business Innovation Research (SBIR), and Small 
Business Technology Transfer (STTR)

Fundamental, Precompetitive 

Translational, Commercialization 



NSF Funding Mechanisms

14NATIONAL SCIENCE FOUNDATION

◦ Core/Unsolicited: 2-4 years; Individual or multi-institutional collaborative teams

◦ Solicitations/DCLs: Variable funding; multiple divisions/directorates involved
• COVID RAPID DCL

• URoL: Microbiome Theory & Mechanisms…

◦ RAPID: Ephemeral data (COVID-19), Disasters: Fires, Hurricanes/extreme weather

◦ Research Coordination Networks (RCNs): Submitted through the core program

◦ Workshops/Conferences: Where can NSF funding make a difference?
• Product/outcomes leading to new knowledge, directions, and/or identification of needs



CBET Environmental Engineering:
Program Emphasis Areas (1440) 

Program Goal:  Fund transformational and high risk/high reward research to:

 Prevent/minimize release of pollution to soil, water, and air
 Mitigate: Ecological and human health impacts of such releases by smart/adaptive manipulation of the 

environment
 Remediate polluted environments through engineered chemical, biological, and geo/physical processes
 Integral to achieving these goals is the fundamental understanding of pollutant transport in the 

environment and how to harness and control their biological, chemical, and geo/physical reactions

Whelton, Purdue Univ (2017)
USGS (2007)

Chandran et al. (2017)Guo et al. (2017)
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CARES Act: COVID RAPID DCL
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Top programs: SBIR DRMS ENG
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Selected WBE grants in 1440
Wastewater Surveillance Public Abstract

Krista Wigginton, Boehm, Ali University of Michigan/ 
Stanford

Collaborative Research: RAPID: Coronavirus persistence, transmission, and circulation 
in the environment https://nsf.gov/awardsearch/showAward?AWD_ID=2023057&HistoricalAwards=false

Bibby, Kyle/ Brown, Joe Notre Dame/ Georgia Tech Collaborative Research: RAPID: Wastewater Informed Epidemiological Monitoring of 
SARS-CoV-2 https://nsf.gov/awardsearch/showAward?AWD_ID=2027752&HistoricalAwards=false

Chandran, Kartik Columbia University RAPID: Viral structure-function-activity in the engineered wastewater cycle https://nsf.gov/awardsearch/showAward?AWD_ID=2026599&HistoricalAwards=false

Yan, Tao University of Hawaii RAPID: Determine Community Disease Burden of COVID-19 by Probing Wastewater 
Microbiome https://nsf.gov/awardsearch/showAward?AWD_ID=2027059&HistoricalAwards=false

Radniecki, Tyler S Oregon State University RAPID: Tracking the Coronovirus in municipal wastewater https://nsf.gov/awardsearch/showAward?AWD_ID=2027679&HistoricalAwards=false

Halden, Rolf U Arizona State University RAPID: COVID-19’s Impact on the Urban Environment, Behavior, and Wellbeing https://nsf.gov/awardsearch/showAward?AWD_ID=2028564&HistoricalAwards=false

De los Reyes III, Francis L North Carolina State 
University

RAPID: Monitoring for SARS-CoV-2 in municipal wastewater and sewage to elucidate 
infection dynamics across major metropolitan areas of the United States https://nsf.gov/awardsearch/showAward?AWD_ID=2029025&HistoricalAwards=false

Goel, Ramesh University of Utah RAPID: Determination of health risks and Status from SARS-CoV-2 Presence in Urban 
Water cycle https://nsf.gov/awardsearch/showAward?AWD_ID=2029515&HistoricalAwards=false

Conroy-Ben, Otakuye Arizona State University RAPID: Tribal capacity to evaluate COVID-19 using wastewater-based epidemiology https://nsf.gov/awardsearch/showAward?AWD_ID=2038372&HistoricalAwards=false
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Results and Press
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Selected Federal Efforts

20NATIONAL SCIENCE FOUNDATION

• NIH RADx-rad: Wastewater detection of SARS CoV-2 ($19M)
• https://grants.nih.gov/grants/guide/rfa-files/RFA-OD-20-015.html

• CDC/HHS: A new public health tool to understand COVID-19 community spread
• NIST: Measuring SARS CoV-2 in wastewater and fecal material: A call for standards
• HHS/USPHS et al: National Sewage Surveillance Interagency Leadership Committee
1440 support/liaison:
• NASEM WSTB:

• Wastewater surveillance of SARS CoV-2 (1440-supported PI Wigginton presenting)

• NASEM EHMI: 
• Airborne Transport of SARS CoV-2 (1440-supported PI Marr, Haas, Miller presenting)

https://grants.nih.gov/grants/guide/rfa-files/RFA-OD-20-015.html


Important Questions

21NATIONAL SCIENCE FOUNDATION

◦ QA/QC: Methods for scientifically defensible results

◦ Privacy: How to ensure citizen privacy (e.g. HIPPA)
◦ Sampling in the sewershed vs plant

◦ Interpretation: How to interpret concentration, loading, …
◦ System hydraulics, usage

◦ Health Outcomes Linkage: How do we link data with health outcomes?
◦ Finer resolution vs larger capture zone

◦ Concomitant community health markers (metabolites, pharmaceuticals…)



Thoughts on the future…

22NATIONAL SCIENCE FOUNDATION

• Think beyond traditional boundaries: Collaboration is key
• Public health, epidemiology, medicine

• Environmental Health

• Is the pendulum swinging back? “Sanitary Engineering” makes a comeback
• “Urban penalty”: Sanitary/human health focused

• CWA/EPA…: Environmental health focused

• Remember: The first Director of the CDC was an engineer!



Get More Information/ Chat
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www.nsf.gov

@DOCROCKORG

Karl Rockne
KROCKNE@nsf.gov
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SARS-CoV-2 Monitoring
Peter Grevatt, PhD, Chief Executive Officer

John Albert, Chief Research Officer
Christobel Ferguson, PhD, Chief Innovation Officer



Virtual International Water Research 
Summit on COVID-19
www.waterrf.org/event/virtual-international-
water-research-summit-covid-19

Recommendations from Global Experts 
Whitepaper (following Summit)

www.waterrf.org/sites/default/files/file/20
20-06/COVID-19_SummitHandout-
v3b.pdf

Virtual Congressional Briefing on 
Environmental Surveillance of the 
Genetic Fingerprint of COVID-19 in 
Sewersheds: www.waterrf.org/event/virtual-
congressional-briefing-environmental-
surveillance-genetic-fingerprint-covid-19

http://www.waterrf.org/event/virtual-international-water-research-summit-covid-19
http://www.waterrf.org/sites/default/files/file/2020-06/COVID-19_SummitHandout-v3b.pdf
http://www.waterrf.org/event/virtual-congressional-briefing-environmental-surveillance-genetic-fingerprint-covid-19
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multiple variables, need to establish trigger levels

Community Prevalence

1 variable, 2 directions

Changes in Trends

1 variable, 1 direction

Trend Occurrence

General Use Cases Can Inform Current 
Feasibility

Trends/Changes in 
Occurrence

Early detection of Occurrence. Tracking the impact of 
medical and social interventions:
A) curve increasing; B) curves decreasing

A) ++
B) +

Assessment of 
Community Infection

Tracking disease prevalence in the community 
Identification of areas of concern +/-

Risk Assessment Risk to utility workers and those exposed to raw sewage +/-

Viral Evolution Source tracking of the virus -

What Can You Use Sewershed Surveillance Data For ?



4 Priority Areas to Accelerate the Pace of Progress

1. Standardized procedures for the collection and storage of wastewater samples

2. Use of tools to identify the genetic signal of SARS-CoV-2 in wastewater samples

3. Recommended approaches for the use of data on the genetic signal of SARS-CoV-2 
to inform trends and estimates of community prevalence

4. Strategies to communicate the implications of wastewater surveillance results with 
the public health community, elected officials, wastewater workers, and the public



Measuring Pathogens in 
Wastewater (#4989 & #4952)

SARS-CoV-2 added to list of 
organisms of concern; research 
team is investigating the feasibility 
of analyzing SARS-CoV-2 in 
samples archived since Nov. 2019 
and going forward

Collecting Pathogens in 
Wastewater During 
Outbreaks (#4990) 

Added coronavirus to the list of 
organisms of concern

A D D - O N S  TO  P R O J E C T S  
A L R E A DY  U N D E RWAY  
T H R O U G H  A  G R A N T  
F R O M  C A L I F O R N I A  
S TAT E  WAT E R  B OA R D

• Interlaboratory and Methods Assessment of the 
SARS-CoV-2 Genetic Signal in Wastewater (#5089)

• Understanding the Factors that Affect the 
Detection and Variability of SARS-CoV-2 in 
Wastewater (#5093)

• Environmental Persistence and Disinfection of Lassa 
Virus and SARS-CoV-2 to Protect Worker and 
Public Safety (#5029)

• Impact of Storage and Pre-Treatment Methods on 
Signal Strength of SARS-CoV-2 Genetic Signal in 
Wastewater (under development)

• NSF Research Coordination Network on SARS-
CoV-2 wastewater surveillance (recently awarded)

COVID-19 RESEARCH PROJECTS

https://www.waterrf.org/research/projects/measure-pathogens-wastewater
https://www.waterrf.org/research/projects/collecting-pathogens-wastewater-during-outbreaks
https://www.waterrf.org/news/water-research-foundation-names-trussell-technologies-lead-researcher-covid-19-study
vhttps://www.waterrf.org/news/water-research-foundation-releases-rfq-sars-cov-2-sewershed-sampling-study
https://www.waterrf.org/research/projects/environmental-persistence-and-disinfection-lassa-virus-and-sars-cov-2-protect
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Interlaboratory and Methods Assessment of the 
SARS-CoV-2 Genetic Signal (#5089)

Lab Selection (63 --> 33 US Labs)

Experimental Plan and QAPP – liaising with CWN to 
compare approaches

Wastewater Sampling and Interlaboratory Analysis 
(Aug 17th – Aug 28th)

Evaluate Results and Prepare Report (>50% of results 
submitted – delays due to reagent shortages)

Participants virtual workshop end of September 2020

Publication early October 2020
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Understanding the Factors that Affect the Detection and 
Variability of SARS-CoV-2 in Wastewater (#5093)

Scale

Study goals / Use cases

Grab vs. Composites, study-specific

Timing within an event

Sensitivity vs. Quantitation in monitoring

Complexity of wastewater infrastructure

Frequency & Duration

Representativeness

Comparability
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2-Minute Lightening Talks
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5-Minute Lightening Talks
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Thank you!
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