
WATER RESOURCES

MAY/JULY 2020 
VOLUME 22  •  NUMBER 3

WATER 
RESOURCES IN 
THE TIME OF 

COVID-19



2  |  VOLUME 22  •  NUMBER 3  Water Resources IMPACT 

 

“AWRA is about its members and how you can leverage  
the organization for professional development and growth. 

 AWRA is not the voice of the water resources Industry; it’s the 
means for you to have a voice and lead the Industry.”  

- Rafael E. Frias, III, AWRA Past President 
 

 Join today. Engage as a member. Find your voice.  
www.awra.org 



May/July 2020   VOLUME 22 - NUMBER 3  |  3

CONTENTS

FEATURE ARTICLES

ABOUT THIS ISSUE
Water Resources in the Time of Covid-19 
Guest Editors: Lisa Beutler

This issue of Water Resources IMPACT brings you 
articles from the front-lines of dealing with water 
resources in the time of COVID-19. From water 
and wastewater treatment and groundwater 
protection, to on-the-ground experiences in 
Knoxville, TN and Flint, MI, this issue brings you 
a wide range of information related to water 
resources and the COVID-19 virus. Also included 
is an article giving us all tips on operating in the 
world of virtual meetings and one of our regular 
columns. We hope you find this double issue of 
IMPACT informative, as well as useful.

OTHER FEATURES 
Messages

 5 President’s Message 
  Betsy A. Cody, AWRA President

 6 Outstanding Technology Paper Award -  
  Kenneth J. Lanfear

 7 2020 Officers and Board of Directors

 40 AWRA Montana State Section

 42 What's Up With Water - The Cassandra  
  Complex in the Age of Pandemic -  
  Eric J. Fitch

 46 AWRA California (NorCal) State Section

8 Considerations for Water and Wastewater Practitioners in  
 Addressing the Presence of Coronaviruses in Treatment Streams

With sanitation being one key to stemming the spread of 
coronaviruses, water security continues as an overarching concern 
for both consumers and the individuals responsible for water delivery 
and treatment systems.  
Nicole McLellan, Joe Jacangelo, David Pernitsky, and Art K. Umble  

12 Knoxville’s QuaranTeam Delivers Front-Line Defense in the  
 Fight Against COVID-19

Many of us spend our entire careers maintaining infrastructure, 
treating and reclaiming water, and building sustainable organizations 
so that clean water dependably arrives at a customer’s tap.  
Chloe Pool

15 Can Wastewater Testing Serve as an Early Warning System  
 for COVID-19? 

The Water Research Foundation (WRF) is joining with research 
partners to lead a project evaluating existing analytical methods and 
testing reliability for the genetic signal for SARS-CoV-2 in untreated 
wastewater.  
Peter Grevatt

19 The Next Chapter: Flint, Michigan – The Intersection of  Water  
 Justice and COVID-19

We reached out to Flint to learn more about how and what their 
community was doing in the midst of a pandemic and global social 
unrest. Flint illustrates the intersectionality of access to clean water, 
systemic racism and public health disparities. 
Lisa Beutler

27 Are you a Zoomer? Tips for Improving Communications When  
 You Live in an On-line World 

In the midst of a pandemic, business as usual is no longer an option. 
That doesn’t mean work stops. The water sector is an essential public 
health function that cannot be safely paused.  And now, even more 
than ever, communication and engagement, is crucial.  
Judie Talbot and Lisa Beutler 

34 Groundwater, Wells, and Coronavirus - COVID-19 is not a reason  
 by itself for home treatment systems and bottled water.

Reprinted from Water Well Journal with permission of the National 
Ground Water Association. Copyright © 2020. The coronavirus that 
causes COVID-19 has not been detected in drinking water in either 
private wells or public drinking water systems. We address this 
question for private well owners. 
William M. Alley, Ph.D., and Charles A. Job

38 A Conversation with William and Rosemarie Alley About Their  
 New Book, COVID-19, and Standing Up for Science

An interview with the Alley’s about their new book, The War on the 
EPA: America’s Endangered Environmental Protections (Rowman & 
Littlefield, 2020). The book examines the daunting hurdles facing 
the U.S. Environmental Protection Agency (EPA) in its critical roles 
in drinking water, air and water pollution, climate change, and toxic 
chemicals.  
Lisa Beutler

About the Cover - source: Photo by mrjn Photography on Unsplash.com



4  |  VOLUME 22  •  NUMBER 3  Water Resources IMPACT 

VOLUME 22  •  NUMBER 3  •  ISSN 1522-3175 

PUBLISHED BY:

AMERICAN WATER RESOURCES ASSOCIATION

WATER RESOURCES IMPACT 
ADVISORY BOARD 

BETSY A. CODY, Advisory Board Chair 
president@awra.org

YUNG-HSIN SUN, 2017-2020 
Yung-Hsin.Sun@stantec.com

KIM OGREN, 2017-2020 
kim.l.ogren@state.or.us

KARL MORGENSTERN, 2018-2021 
karl.morgenstern@eweb.org

KELLY MOTT LACROIX, 2018-2021 
kmottlacroix@fs.fed.us 

CASEY RYAN, 2018-2021 
casey.ryan@cskt.org 

JOE BERG, 2019-2022 
jberg@biohabitats.com

ROBERT CACCESE, 2019-2022 
bobcaccese@gmail.com

SUBSCRIPTION RATES
Water Resources IMPACT

SINGLE DIGITAL  
COPIES AVAILABLE

$17.00 (USD)

PRINTED BY:
The MPX Group, 7105 Medicine Lake Road,  
Golden Valley, MN 55427  •  763-553-1630

PUBLISHED JULY 2020/AWRA
©2020 AWRA All rights reserved. The contents of this publication may 

not be reproduced by any means, in whole or in part, without the prior 
written consent of American Water Resources Association (AWRA).

Have Questions About IMPACT? Contact AWRA HQ
540-687-8390, Fax 540-687-8395

info@awra.org, www.awra.org

Water Resources IMPACT is owned and published bi-monthly by the 
American Water Resources Association, PO BOX 2663, Woodbridge, 
VA 22195, USA. The single copy digital purchase rate is $17.00 (USD). 

IMPACT is a magazine of ideas. Authors, Associate Editors, and the 
Editor-in-Chief work together to create a publication that will inform 
and will provoke conversation. The views and conclusions expressed 
by individual authors and published in Water Resources IMPACT 
are their own and should not be interpreted as representing the 
official policies, either expressed or implied, of the American Water 
Resources Association. 

Mention of any trademark or proprietary product in works published 
in the Water Resources IMPACT does not constitute a guarantee 
or warranty of the product by the American Water Resources 
Association and does not imply its approval to the exclusion of other 
products that may also be suitable.

Contact the AWRA HQ office if you have any questions pertaining to 
your membership status.For information on advertising rates and 
deadlines, contact info@awra.org.

Copyright ©2020 by the American Water Resources Association

2020 AWRA OFFICERS  
AND BOARD OF DIRECTORS 

BETSY A. CODY President

SCOTT KUDLAS President-Elect

LISA BEUTLER Past-President

CLAIRE BLESER Secretary-Treasurer

JERAD BALES Director

JASON DOLL Director

SHARON B. MEGDAL Director

ZHUPING SHENG  Director 

TERESA THORNTON Director

ZHENXING (JASON) ZHANG Director 

EDITOR-IN-CHIEF: 

Betsy A. Cody
Cody Research & 

Consulting

president@awra.org

TECHNICAL EDITOR: 

Michael E. Campana
Professor, College of Earth,  

Ocean & Atmospheric Sciences
Oregon State University

Michael.Campana@oregonstate.edu



May/July 2020   VOLUME 22 - NUMBER 3  |  5

PRESIDENT’S MESSAGE

Greetings AWRA Members:

I HOPE YOU’LL FIND TIME TO READ this special issue of 
IMPACT. Lisa Beutler has put together a wide-ranging 
collection of articles on water topics related to COVID-19, 
including insightful communications from professionals 
on the front-lines of water resource management during 
the pandemic. A big thank you to Lisa, authors, and co-
authors!

Association News
I’m delighted to announce creation of a new AWRA 

award, the Kenneth J. Lanfear Award for outstanding 
technology-related paper published the previous year 
in the Journal of American Water Resources Association 
(JAWRA). The award was established by the AWRA Board 
of Directors in conjunction with JAWRA Editor-in-Chief, 
Dr. Venkatesh Uddameri, to honor Ken’s distinguished 
contributions to the field of water resources technology 
and the success of JAWRA. Ken served as President 
of AWRA in 2002 and as JAWRA Editor-in-Chief from 
2006 through 2014. He was instrumental in instituting 
the use of GIS and posting real-time instream flow 
data on the U.S. Geological Survey’s website – much 
to the delight of kayakers and others – at a time when 
many federal agencies were only beginning to create 
websites, let alone share live data via the internet. In 
addition to his National AWRA service, Ken was also an 
active and supportive member of the AWRA National 
Capital Region section. On a personal note, Ken has 
always exemplified the best of what it means to be a 
public servant – enthusiastic in his work, supportive of 
colleagues, and dedicated to improving service to the 
public. Congratulations Ken – we look forward to JAWRA 
announcing the first recipient of the Kenneth J. Lanfear 
Award at the AWRA Annual Conference in November 
2020.

The AWRA staff and board meanwhile are working 
on many other important items, including actions to 
bring in new members, offer new benefits to members, 
and continually improving our website. Examples of 
new offerings include a two-session workshop on racial 
diversity, equity, and inclusion (DEI) for water resources 
professionals on July 22 and July 29, and efforts to offer 
more robust continuing education unit (CEU) credits at 
the 2020 Annual Conference. More information on these 
efforts will be coming out shortly.

Staff and many volunteers are also hard at work 
with our regular programming: planning our upcoming 
conferences, scheduling webinars, and conducting 
committee work. If you’d like to help with any of these 
efforts, please contact our CEO, Dresden Farrand 
(dresden@awra.org). We’re specifically looking for 
volunteers for our New Member Benefits Task Force.

Conference Updates 
I’m happy to announce that registration is open for 

the rescheduled AWRA Spring Conference, the 2020 
Virtual Geospatial Water Technology Conference: 
Complex Systems, which will take place over two weeks, 
Aug. 4—13, 2020. Those previously registered for the 
in-person conference will automatically be registered 
for the event. If you were unable to travel to Austin for 
the in-person conference, perhaps you can join us now 
for the virtual version? AWRA’s geospatial conferences 
are held bi-annually and are among our most popular 
specialty conferences. With changing technology and 
large gains in big data collection and analysis, attending 
this conference is a great way to get up to speed on 
many water technology topics. The planning team is 
working hard to bring you the same great presentations 
and workshops as originally planned – please take a 
look at the schedule and session descriptions. A special 
thank you to the planning committee and presenters for 
staying the course and helping us take this conference to 
a virtual format. It looks like it will be terrific. Thank you!

Our AWRA Annual Conference is also taking 
shape. The Annual Conference Planning Committee 
is beginning its review of more than 200 abstracts 
for the virtual AWRA Annual Conference - November 
9-12. The planning team and AWRA staff have made 
tremendous strides shifting from planning an in-person 
conference to a virtual setting. The team is working hard 
to present a conference that will offer both the technical 
presentations our members and colleagues depend on, 
as well as multiple opportunities for engagement as are 
possible in a virtual format.

Webinars
Our webinar team is working on several webinar 

series; including, Forecast-Informed Reservoir 
Operations (FIRO), racial equity, tools to eliminate 

Betsy A. Cody, AWRA 2020 President

(continued)
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a GIS series. Please check out our upcoming webinars 
and sign up if you haven’t already done so.

Committee Action 
AWRA’s Technical Committees are in full swing. The 

Policy Committee has been particularly active, as has 
the IWRM committee. AWRA committees hold meetings 
throughout the year, share information, propose session 
ideas for conferences and occasionally propose and 
lead conferences. For example, the Policy Committee 
is working on several ideas for special sessions for the 
November 9-12 Annual Conference; including, sessions 
on workforce diversity, access, and inclusion; water 
justice; and a high-level panel on water policy. If you’re 
interested in connecting with any of our committees, 
please reach out to one of the committee chairs. And 

don’t forget to fill out this survey from the Future Risk 
Committee.

Finally – I want to offer my sincerest thank you 
to members of the ad hoc Virtual Conference and 
Technology Task Force for their diligent and thorough 
work helping us select a virtual platform and company 
for our upcoming conferences. Many hours were spent 
viewing different platforms, asking key questions, and 
winnowing final candidates. I can’t thank you enough! 
I’m sure our presenters and attendees, too, will greatly 
appreciate your efforts as we host these first-ever AWRA 
virtual conferences. ■

Stay safe and be well,
Betsy

I am delighted AWRA has established this award for the Outstanding Technology Paper for JAWRA. And I am 
overwhelmed you have named it after me.

Technology is an important tool for understanding water resources today. Computer models, datasets, GIS, 
remote sensing, and advanced instrumentation all contribute to our knowledge. But, how should we handle 
technology in a peer-reviewed scientific journal? How can we build a knowledge base of good ideas?

First of all, a journal paper is not a users manual. If you want to know how to operate technology, go to 
YouTube and watch a fifteen-year-old kid give you a great demo. And, of course, science journals must not 
promote unproven technology.

As I thought about the proper role of journals, I recalled an idea of my friend and colleague, the late Doug 
Nebert. A pioneer of GIS metadata, Doug always said metadata’s key purpose was to establish a dataset’s 
fitness for use. In choosing a dataset for, say, a navigation app, one would first need to learn from its metadata 
its resolution, completeness, and other characteristics. Using map data blindly could literally leave one lost in 
the desert! As it turns out, fitness for use is a very good standard for journal papers on technology.

To show fitness for use, a paper must describe the underlying principles of the technology, to explain why it 
can work. Then it should show how those principles are applied to the task at hand. The paper must report on 
the strengths of the technology and, most importantly, its weaknesses. All claims must be supported with facts. 
After studying a technology paper, the reader should have a good idea whether the technology is fit for use in 
a particular application.

Peer review plays a big role. Reviewers must ensure everything is explained properly, and must evaluate all 
assertions. If that role sounds familiar, it is! JAWRA’s been doing that for over half a century with all papers: The 
same good standards still apply.

JAWRA has fine record of showing technology can be properly presented and given meaningful review to 
establish fitness for use. I hope this award can extend our high standards and recognize papers that meet 
those standards. Thank you again for this great honor. ■

Response of Kenneth J. Lanfear to the naming of the 
Outstanding Technology Paper Award
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THE WATER SECTOR HAS A UNIQUE ROLE in supporting 
the global fight against COVID-19. With sanitation being 
one key to stemming the spread of coronaviruses, water 
security continues as an overarching concern for both 
consumers and the individuals responsible for water 
delivery and treatment systems. 

For water and wastewater treatment practitioners, 
relevant issues with respect to coronaviruses include:
• Fate of coronaviruses in sewage and wastewater 

treatment plants
• Fate of coronaviruses in the aquatic environment
• Efficacy of water treatment filtration and 

disinfection processes for coronaviruses removal 
and inactivation

• Workplace health and safety
Our team works extensively with water and 

wastewater treatment practitioners. Once we became 
aware of the spread of a novel coronavirus, we 
immediately began compiling information on effective 
treatment and health and safety practices. This article 
provides a high-level summary of the treatment options 
and effective practices we have identified.  Investigations 
into the COVID-19 outbreak are ongoing, and the 
information that we have right now may change as we 
learn more. As water treatment professionals, we want 
to inform stakeholders of the current state of knowledge 
on coronaviruses as it relates to our practice.

Researchers have rapidly refocused work to address 
specific concerns. A list of researchers that contributed 
to our understanding and the findings offered in this 
article is provided in an endnote. However, an extensive 
body of literature on the effectiveness of water and 
wastewater treatment processes for coronaviruses is 
still not available. Further, site-specific water quality and 
treatment plant details may result in variation between 
full-scale effectiveness and research results found in the 
laboratory.

While there is still much to learn, thanks to the 
collective work of multiple researchers, findings to date 

indicate a series of infectious human coronaviruses 
may be present in raw wastewater that is collected 
from a population where an infection is occurring. 
Researchers believe that about 20-40% of SARS-CoV 
infections presented symptoms of diarrhea. They have 
also found the virus is capable of binding to receptors in 
the intestines as well as in the lungs. These viruses may 
be detected in urine and stools from infected individuals 
for more than 100 days after initial infection. The 
persistence of coronaviruses in hospital wastewater and 
domestic sewage is estimated to be 2-3 days.

Considerations for Water and Wastewater Treatment
It is reasonable to deduce that wastewater treatment 

plants that are receiving sewage from hospitals and 
isolation centers treating patients for coronaviruses 
may have elevated concentrations of viruses in the 
wastewater influent. Further, if wastewater treatment 
is insufficient to remove or inactivate coronaviruses, or 
untreated effluent enters combined sewer overflows/
bypasses, the viruses may be released into the 
environment.

Coronaviruses have not been found to be more 
resistant to water treatment than other microorganisms 
such as E. coli, phage, or human viruses such as 
poliovirus, which are commonly used as surrogates for 
treatment performance evaluations. Results from bench-
scale studies suggest that the survival of coronaviruses 
is temperature dependent; with greater survival 
at lower temperatures. Therefore, the persistence 
of coronaviruses is expected to be reduced in raw 
wastewater and surface waters in warmer seasons.

As explained by Water Research Australia, a multi-
sector, independent non-profit, the effectiveness of 
wastewater treatment processes is measured using a 
concept called ‘log removal values’ (LRVs). The LRV is a 
measure of the ability of a treatment process to remove 
pathogenic microorganisms. It is determined by taking 
the logarithm of the ratio of pathogen concentration in 

FEATURE

Considerations for Water and Wastewater 
Practitioners in Addressing the Presence of 
Coronaviruses in Treatment Streams

By Stantec Team: Nicole McLellan, Joe Jacangelo, David Pernitsky, Art K. Umble
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the influent and effluent water of a treatment process. 
An LRV of 1 is equivalent to 90% removal of a target 
pathogen, an LRV of 2 is equivalent to 99% removal and 
an LRV of 3 is equivalent to 99.9% removal and so on.

With regard to coronavirus, secondary wastewater 
treatment is generally credited with removing 1 log of 
viruses, though broad studies suggest the level of virus 
removal is highly variable between insignificant removal 
to greater than 2 log removal.  Because of this variability, 
the primary process for the inactivation of viruses in 
wastewater treatment is chemical disinfection (i.e. 
chlorination) and/or disinfection by ultraviolet (UV) light.

The efficacy of chlorination for inactivating viruses in 
wastewater is dependent upon numerous water quality 
factors. Of particular importance is the composition 
of the waste to be treated and the disinfectants to be 
utilized. For example, ammonia reacts with chlorine to 
form chloramines. Ammonia alone is not considered 
a disinfectant and in general, chloramines are poorer 
virucides (agents that deactivate or destroy viruses) as 

compared to free available chlorine. Thus, it is important 
to consider the level of ammonia before the disinfection 
process to adequately determine its viricidal efficiency. 
Chemical disinfection of wastewater with free available 
chlorine is expected to be effective for coronaviruses 
when applied at adequate levels. 

Research has found chlorination of domestic 
wastewater using a dose of 10 mg/L sodium 
hypochlorite, a contact time of 30 minutes, and a 
free chlorine residual of >0.4 mg/L was found to 
inactivate 5-log of coronaviruses. This level of free 
chlorine disinfection may not be present in all full-scale 
wastewater treatment plants where there is ammonia 
present in the treated effluent. The efficacy of UV 
disinfection of viruses in wastewater is highly dependent 
upon the fluence achieved by a particular system and 
it is, therefore, not possible to estimate for general 
systems. For UV disinfection systems that were not 
designed specifically for virus inactivation, only low levels 
of coronaviruses inactivation are expected. 

Sludge Management
The survival of coronaviruses in wastewater 

sludge has not been reported but is expected to vary 
significantly depending on site-specific sludge handling 
and treatment procedures. A 2009 study, Survival of 
Coronaviruses in Water and Wastewater,, (Gundy, P. 
M., Gerba, C. P., Pepper, I. L., Food and Environmental 

Virology 1(1), 10.) coronaviruses survival in primary 
wastewater effluent at temperatures greater than 
20°C is expected to be very low - within a period of 
four days.However, this same study reported that the 
survival time increased (e.g. more than four weeks) 
at cold temperatures (near 40°C) in clean water. At all 
temperatures studied, coronaviruses showed lower 
survival rates in wastewater than other viruses. Sludge 
handling and disposal practices should be reviewed on a 
case-by-case basis to prevent contamination of ground 
and surface waters. 

Biosolids Generated During the Process of Treating 
Municipal Wastewater

The U.S. Environmental Protection Agency’s (EPA’s) 
Part 503 rule (https://www.epa.gov/biosolids/biosolids-
laws-and-regulations) provides comprehensive 
requirements for the management of biosolids 
generated during the process of treating municipal 
wastewater.

Blue Ribbon Panel for Evaluation of Information on 
Biological Hazards and Safety Precautions

Recognizing the need for additional information to 
ensure the protection of wastewater workers during 
the coronavirus pandemic and beyond, the Water 
Environment Federation (WEF) recently convened a 
blue-ribbon panel of experts to evaluate information on 
biological hazards and safety precautions. The panel, 
chaired by Dr. Art Umble and comprised of a diverse 
array of experts involved in water operations, science, 
health and safety, has wrapped up its proceedings 
and the next step will be to provide appropriate input 
to U.S. government agencies such as the Centers for 
Disease Control (CDC), Occupational Safety and Health 
Administration (OSHA), and Environmental Protection 
Agency (EPA), as well as the World Health Organization 
(WHO). 

For those not already familiar with WEF, its 
membership is composed of water quality professionals 
primarily focused on sewage and industrial waste 
and point and non-point source water pollution. WEF 
President Jackie Jarrell explained, “In keeping with the 
WEF tradition of educational and technical excellence, 
the blue-ribbon panel will make certain that our 
information on hazards and safety and the guidance of 
organizations such as the WHO, CDC, OSHA, and EPA are 
based on the latest evidence and absolute best science.”

One product of the expert panel is a review of the 
advice provided in the Manual of Practice and other WEF 
publications and guidance from federal agencies, and a 
determination on the need for supplemental advice or 
recommendations to protect worker health and safety. 
The panel is expected to release its initial findings within 
the next few weeks.

Common disinfection methods used in water 
and wastewater treatment are expected to 
be effective for inactivation of coronaviruses 
when executed properly
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Drinking Water Treatment
Surface water treatment plants with upstream 

wastewater impacts are the most susceptible to 
having coronaviruses contamination in the raw water 
supply during, and after, an outbreak. Both the US 
EPA and Health Canada (the Canadian government 
department responsible for the country's federal health 
policy) have issued findings on treatment approaches. 
Conventional treatment with free available chlorine 
designed to provide 0.5 log inactivation of Giardia (a 
diarrhea causing microscopic parasite) can achieve at 
least 8 log inactivation of viruses in general. Note that 
it is important to ensure that disinfection performance 
is continuously monitored (e.g. turbidity, disinfectant 
dose, residual, pH, temperature, and flow). Optimized 
conventional filtration can achieve 2 log virus removal.

A UV fluence of 44 mJ/cm2 can achieve up to 
3 log inactivation of poliovirus 1 and rotaviruses, 
while a dose of 40-199 mJ/cm2 can inactivate up 
to 3-log of adenoviruses. Adenovirus are the most 
UV resistant viruses. Based on published research, 
water treatment processes that meet virus removal/
inactivation regulations are expected to be effective for 
coronaviruses control. Further details of the efficacy of 
various treatment processes for the removal/inactivation 
of human viruses is available in the recently updated 
Guidelines for Canadian Drinking Water Quality.

Workplace Considerations
In addition to utilization of best treatment practices 

it is important to communicate to those involved in 
treatment processes how to avoid potential virus 
exposure and related risks.  Table 1 provides some 
response actions to potential risks from coronaviruses in 
water and wastewater treatment:

For More Information
A number of government agencies, academic 

institutions, non-profit organizations, and private 
enterprises are engaged in ensuring that the water 
sector is available to adequately respond to public health 
and safety needs in a pandemic.  A short list of additional 
information sources includes:

• Centers for Disease Control: https://www.cdc.gov/
coronavirus/index.html

• World Health Organization: https://www.who.int/
emergencies/diseases/novel-coronavirus-2019 
and https://www.who.int/publications-detail/
risk-communication-and-community-engagement-
readiness-and-initial-response-for-novel-
coronaviruses 

• US EPA: https://www.epa.gov/dwreginfo/surface-
water-treatment-rules

• Health Canada: https://www.canada.ca/en/
health-canada/services/publications/healthy-
living/guidelines-canadian-drinking-water-quality-
guideline-technical-document-enteric-viruses.html

Endnotes
In addition to those studies and researchers directly 
referenced, thanks go to the following authors and sources 
that provided the reference material used to prepare this 
overview: National Research Council (L. Casanova, Rutala,  
D. J. Weber, M. D. Sobsey, P. M., J. Hewitt, G. E. Greening, 
M. Leonard, G. D. Lewis, W. K. Leung, W. Liu, Ministry of the 
Environment [Government of Ontario], Wang, et al.)  ■
Nicole McLellan is an Environmental Scientist with an 
academic background in environmental microbiology and 
civil engineering for drinking water treatment performance 
evaluations. She is currently pursuing her Ph.D. in 
Environmental Sciences and Toxicology at the University 
of Guelph and excited about improving the detection of 
waterborne pathogens and supporting better informed 
risk assessments for water management. Contact:  For 
more information Email nicole.mclellan@stantec.com, or 
(519) 575-4229 
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David Pernitsky, PhD, P.Eng., Global Water 
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Art K. Umble, PhD, PE, BCEE, F.WEF, Senior 
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need for supplemental advice or recommendations to protect worker health and safety. The 
panel is expected to release its initial findings within the next few weeks. 
 
Drinking Water Treatment 
 
Surface water treatment plants with upstream wastewater impacts are the most susceptible to 
having coronaviruses contamination in the raw water supply during, and after, an outbreak. 
Both the US EPA and Health Canada (the Canadian government department responsible for the 
country's federal health policy) have issued findings on treatment approaches. Conventional 
treatment with free available chlorine designed to provide 0.5 log inactivation of Giardia (a 
diarrhea causing microscopic parasite) can achieve at least 8 log inactivation of viruses in 
general. Note that it is important to ensure that disinfection performance is continuously 
monitored (e.g. turbidity, disinfectant dose, residual, pH, temperature, and flow). Optimized 
conventional filtration can achieve 2 log virus removal. 
 
A UV fluence of 44 mJ/cm2 can achieve up to 3 log inactivation of poliovirus 1 and rotaviruses, 
while a dose of 40-199 mJ/cm2 can inactivate up to 3-log of adenoviruses. Adenovirus are the 
most UV resistant viruses. Based on published research, water treatment processes that meet 
virus removal/inactivation regulations are expected to be effective for coronaviruses control. 
Further details of the efficacy of various treatment processes for the removal/inactivation of 
human viruses is available in the recently updated Guidelines for Canadian Drinking Water 
Quality. 
 
Workplace Considerations 
 
In addition to utilization of best treatment practices it is important to communicate to those 
involved in treatment processes how to avoid potential virus exposures and related risks.  Table 
1. provides some response actions to potential risks from coronaviruses in water and 
wastewater treatment: 
 
Table 1. Workplace Considerations 

POTENTIAL HAZARD/RISK POTENTIAL RESPONSE 

Aerosols created during 
wastewater treatment process 

Communicate risks, provide signage, and Personal 
Protective Equipment barriers to wastewater treatment 
operators regarding the potential transmission of 
coronaviruses and precautionary sanitation practices 

Infectious coronaviruses persisting 
in domestic sewage 

Ensure optimal contact time for chemical disinfection 

Infectious coronaviruses in water 
supplies impacted by wastewater 
effluent 

Ensure continuous monitoring and performance of 
drinking water disinfection processes for systems with 
upstream wastewater impacts during, and after, an 
outbreak 

Table 1: Workplace Considerations
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WEDNESDAY, JULY 22 | 1-2 PM ET 
INCLUSION BY DESIGN  

Hear a powerful and actionable new 
clarity to the concept of inclusion, 
what it is, why it matters, and how it 
happens.  

AWRA WORKSHOP SERIES: 
DIVERSITY, EQUITY, AND INCLUSION 

JOE GERSTANDT is a speaker, 
author and advisor bringing greater 
clarity, action, and impact to 
organizational diversity and 
inclusion efforts. 

Register online: 
https://bit.ly/2NQHJo2 
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Knoxville’s QuaranTeam Delivers Front-Line 
Defense in the Fight Against COVID-19 

ON A NORMAL DAY THE OLD ADAGE, “no news is good 
news” is just how a water utility manager likes it. Many of 
us spend our entire careers maintaining infrastructure, 
treating and reclaiming water, and building sustainable 
organizations so that clean water dependably arrives at 
a customer’s tap. It is pretty easy for a customer to not 
really understand what it takes to plan for and deliver 
that water.

For the team at First Utility District (FUD) in Knoxville, 
TN, most of February was filled with normal days. FUD 
is one of Tennessee’s largest water and wastewater 
districts, serving over 90,000 people. We serve our 
customers through 600+ miles of pipe that cover 
62 square miles of southwest Knox County. With a 
34,000,000 gallon per day water treatment capacity, we 
provide four billion gallons of water to area residents and 
businesses at one of the lowest rates in the state.
As March rolled in, the world began to face the reality 
of COVID-19's rapid spread. The virus reached every 
corner of the globe, causing so many communities 
fear and confusion. Across Tennessee, people asked, 
“What essential resources do I need in order to weather 
the coming weeks and months? Which people should 
comprise my essential community? What are essential 
services I can’t live without?”

With staggering numbers of Tennesseans losing 
their jobs as “Stay at Home” orders were implemented, 
customers wondered about utility cut-off policies, how to 
pay bills, and what would happen to their water supply. 
Bottled water flew off the grocery store shelves; as if, 
utilities might suddenly close their doors or produce 

unsafe water. The District had faced a community crisis 
in the past. Just a year ago, January brought excessive 
rain which developed into rising flood waters. By mid-
February 2019, water levels had reached unprecedented 
levels across our district. The flooding created 
multimillion-dollar damage to our system. But as the 
flood waters rose, the team at FUD rose to face every 
challenge.

As COVID-19 entered the scene, our team had an 
important message to share: we could tackle this crisis 
and deliver dependability when it mattered most. 
The staff began taking immediate action. We released 
statements to our website and social media assuring the 
public that we would rigorously abide by public health 
guidelines. We eliminated any unnecessary risks to our 
personnel, including limiting person-to-person contact 
among our staff. We also developed our own internal 
precautions to further protect our team.

We also released articles reassuring utilities of the 
effectiveness of traditional water treatment methods, 
eliminating a major concern for utilities across the state. 
Yet, as our staff considered all possible COVID-19 related 
risks, we recognized an additional threat to our water 
production. What if large swaths of our staff became sick 
or quarantined within the same time period? What if that 
happens at our water plant?

FUD General Manager Bruce Giles led the charge. 
Using the same inclusive management method that has 
earned this utility statewide honors as a top workplace 

FEATURE

Chloe Pool

“If you run a risk analysis in a situation 
like this one regarding public health, your 
greatest risk is the loss of water plant 
operators to sickness or quarantine. You 
have to ask ‘how much risk am I willing to 
take? And how much do I have to take?’ 
When it came to our water plant, we chose 
to remove the risk.” Bruce Giles, FUD 
General Manager
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two years in a row, he pulled staff 
in to discuss options and depended 
on their feedback. As he has pointed 
out, “If you run a risk analysis in a 
situation like this one regarding 
public health, your greatest risk is 
the loss of water plant operators 
to sickness or quarantine. You 
have to ask ‘how much risk am I 
willing to take? And how much do I 
have to take?’ When it came to our 
water plant, we chose to remove 
the risk.” 

As a team, we determined we 
could only ensure the safety of our 
operators through a quarantine. 
Knowing this, we began a more in-
depth discussion with the drinking 
water plant staff about volunteers for 
an indefinite lock down of the water 
plant. Craig Mayes, Chris Smith, Bill 
Longworth, and Jordan Durham 
stepped in to be the first shift of 
quarantined operators. Travis Nicely, 
Marcos Serrato and Neal House also 
volunteered and would eventually 
become the second shift of 
quarantined operators once a more 
efficient COVID-19 testing method 
was developed.

Craig Mayers did not hesitate 
to lead the volunteer efforts. Craig 
says, “The heart of my decision 
to quarantine was based on how 
much uncertainty and fear of the 
unknown were being experienced 
around our community. I felt it 
was my responsibility to try in 
some small way to provide a sense 
of stability, letting the community 
know, ‘Hey, we are here, and we 
are going to do our best to make 
sure that nothing has changed. 
You can know that we will 
continue providing clean, safe 
drinking water.”

On March 21st, the first shift 
of operators, later named “The 
QuaranTeam,” locked the gate to 
the water plant. They would end up 
quarantined until April 10th. Because 
of the QuaranTeam's sacrifice, we 
now have a solution to our greatest 

staffing risk.
With an effective solution in 

place, we simply had to craft a 
message that would provide the 
same assurance to the public. On 
March 25th, we shared the story of 
our quarantined operators on our 
First Utility District Facebook and 
Instagram pages. We hoped the story 
would reassure our customers. We 
did not expect the sheer magnitude 
of the response. Over the coming 
week, our community would share 
the story so many times that it would 
reach over 50,000 people across 
the United States and in countries 
around the world. Craig Mayes 
joked that he would have taken a 
better picture of the QuaranTeam 
if he knew how many people would 
see the photo. We even received 
numerous Facebook messages 
asking how to send gifts and food to 
the team, which we politely refused.

QuaranTeam member Jordan 
Durham, reflecting on the response, 
has noted, “Seeing the support that 
everyone gave us was incredible. 
Especially for me, spending my 
birthday at the water plant and 
just seeing all the comments 
from the community along with 
the celebration that FUD planned 
made me realize that people really 
do appreciate what we do here.”

According to Mayes, the 
isolation was a little like serving on 
a space mission (except they were 
working on a twelve-acre ship). The 
QuaranTeam worked in shifts to 
ensure 24/7 coverage and in their off 
time walked, enjoyed throwing a foot 
ball, and engaged in other activities 
to stay fit. He also said that while he 
did a little spare time reading, he was 
really able to get full benefits of his 
Netflix subscription.

The team members noted that one 
key to their success in the COVID-19 
fight is the FUD organizational culture. 
At FUD everyone is committed to doing 
whatever they have to do to protect 
public health and be a dedicated team. 

As utility professionals, we know it’s 
our job to make these sacrifices when 
necessary.

The view of the culture extends 
to the entire organization. In a 2019 
employee anonymous survey, in 
order of frequency, these are the 
words people used to describe the 
First Utility District workplace: family, 
positive, encouraging, efficient, 
ethical, giving, knowledgeable, pride, 
and communication. Comments 
included: "I feel like I have a purpose 
and that I am valued and am not 
just a number. I am empowered and 
trusted to do my job”. “[I] want to 
be the best I can be.” “You get to do 
meaningful work with great people.” 
“You can build a future on working 
here.” “The company cares about its 
employees.” “The culture changed, 
and people are respected.” “My co-
workers are like family and they go 
out of their way to let me know my 
work is appreciated.” One employee 
said, “Every single person has skin 
in the game. We created a culture of 
respecting one another, of pushing 
each other to new heights, of trusting 
our team, of working hard for every 
single FUD employee… And, in the 
end, that created something special.”

Right now, the days aren’t so 
normal as the virus continues to 
create unprecedented decisions. 
Yet, thanks to our QuaranTeam, 
our customers have a better 
understanding of what it takes 
to plan for and deliver the water 
customers have continued to rely 
on. Craig, Chris, Bill and Jordan 
did far more than volunteer to be 
quarantined operators; they did 
more than provide us a compelling 
and reassuring message to share 
on social media. On an even deeper 
level, they gave us a human story 
that resonated with people from 
every walk of life. Our social media 
audience watched as Jordan Durham 
celebrated his birthday from a 
quarantined water plant. They saw 
photos of Craig Mayes and Bill 
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Longworth enjoying morning coffee 
in front of work monitors instead of 
at their kitchen tables. In so many 
ways, the QuaranTeam reminded 
the public that real people make 
substantial sacrifices to create the 
stability and security our community 
experiences every day.

Crises are devastating on so 
many levels. We grieve the health 
implications, the loss of life, the 
economic difficulties, and so much 
more. Yet, crises also allow our 
frontline men and women the 
opportunity to develop deeper trust 
in communities simply by doing the 
same, reliable work they do every 
single day.

Our community responded so 
overwhelmingly to the story of the 
QuaranTeam, in part, because life 
slowed down enough for people 
to notice our ordinary team doing 
whatever they had to do to protect 
public health. As utility professionals, 
we know it’s our job to make these 
sacrifices when necessary. The crisis 
allowed our community to finally 
notice that level of dedication.

Leadership created the right 
environment for our culture’s growth 
and our employees made it blossom. 
We don’t know what else COVID-19 
might bring, but we do know the 
FUD team will continue to meet our 
challenges head-on. As always, we will 
do that together, as a unified team. ■

Chloe Pool is the Communications 
Manager at First Utility District in Knox 
County, Tennessee. She is a leader 
in Women in Water, a networking 
group for women who work in the 
water and wastewater industry. She 
is an accomplished percussionist 
and honored to tell stories about her 
utility. Contact: cpool@Fudknox.org or 
(865) 209-1519  
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Can Wastewater Testing Serve as an Early 
Warning System for COVID-19?
Peter Grevatt

FEATURE

THE WATER RESEARCH FOUNDATION (WRF) is joining 
with research partners to lead a project evaluating 
existing analytical methods and testing reliability for the 
genetic signal for SARS-CoV-2 in untreated wastewater. 
Surveillance of wastewater has the potential to serve as 
a useful gauge of community-level trends in SARS-CoV-2. 
This data will be most useful for public health decisionn-
makers if they can be demonstrated to be repeatable 
and comparable across laboratories and facilities that 
are analyzing samples. The research team will assess 
the existing methods used by laboratories and perform 
statistical analyses and comparison of the test results. 
Results of the research are expected as soon as Fall 2020.

The national strategy for surveillance of COVID-19, 
and the virus that causes it, utilizes multiple surveillance 
systems in collaboration with state, local, territorial, 
academic, and commercial partners. The data from 
these systems, combined, creates an updated picture 
of COVID-19’s spread and its effects in the United States 
and are used to inform the U.S. national public health 
response to COVID-19. The Centers for Disease Control 
and Prevention (CDC) provide overall leadership in 
implementing the strategy. The CDC goals are to:
• Monitor spread of COVID-19 in the United States
• Understand disease severity and the spectrum of 

illness due to COVID-19
• Understand risk factors for severe disease and 

transmission of COVID-19
• Monitor for changes in the virus that causes COVID-19
• Estimate disease burden due to COVID-19
• Produce data for forecasting COVID-19’s spread and 

impact
• Understand how COVID-19 impacts the capacity of the 

U.S. healthcare system (for example, availability and 
shortages of key resources)

The Water Research Foundation’s mission is to 
advance the science of water to improve the quality 
of life. Our vision is to create the definitive research 
organization to advance the science of all things water 
to better meet the evolving needs of subscribers and the 
water sector. We are excited to contribute our expertise 

to this critical public health priority. The results of our 
study will accelerate ongoing efforts across the globe to 
use sewershed surveillance to help inform community-
level decisions in response to the COVID-19 pandemic.
This project was identified as a high priority research 
opportunity during WRF’s International Water Research 
Summit on Environmental Surveillance of COVID-19 held 
on April 27 - April 30, 2020. While there are indications 
that wastewater monitoring may provide critical 
information in COVID-19 surveillance, no standard 
methods have been established for the detection of the 
genetic signal for SARS-CoV-2 in wastewater.

The findings presented during the Summit assisted in 
developing the research design and the overall validity of 
the approach. Proceedings of the summit are published 
and available here.

Project Overview
The research team will be tasked with identifying 

and collecting several composite, untreated wastewater 
samples that will be homogenized, tested, and measured 
by the research team’s laboratory, and submitted to the 
participating laboratories for testing. The sample will be 
collected from an existing wastewater system from a 
region experiencing a known high level of COVID-19 cases. 
The research team will provide inactivated samples to 
the participating laboratories. For obvious reasons, the 
research team must verify that there is no presence of 
live microorganisms after inactivation and ensure that 
the inactivated sample has a detectable genetic signal 
for testing (include documentation of signal before and 
after inactivation). Documentation of the participating 
laboratories’ specific concentration, extraction, and assay 
methods will be required and held confidential by the 
research team.

The key questions to be answered by this project are:
1. Which laboratory methods are best-suited for 
producing reliable quantitative genetic signals for SARS-
CoV-2?
2. To what extent are laboratories able to reproduce 
sample results by following documented QA/QC 
procedures?
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3. Which steps within a given method are most critical to 
ensure accuracy and precision?
4. What is the limit of detection for the recovery of a 
genetic signal for SARS-CoV-2 in wastewater and how 
does it vary across the available methods?

The research team will then design and implement a 
trial to test standardized wastewater samples at multiple 
laboratories and outline an approach for assessing 
methods, including:

• Identifying criteria for the selection of laboratories 
to participate in the study

• Developing controls for use in the study
• Estimating the limit of detection of the genetic 

signal
• Outlining the logistics for collection, preparation, 

sub-sampling, pre-treatment, and distribution of  
homogenous wastewater samples with a range of 
signal strengths

• Management of metadata associated with sample 
collection at the selected water resource recovery 
facilities

• Collation of method documentation and 
assessment of the participating laboratory 
methods

• Methods used (concentration, extraction, and 
detection)

• QA/QC procedures
• Statistical analysis and reporting of results
WRF has invited laboratories to participate in the 

study by analyzing a suite of standard samples using their 
own methods and reporting results. These laboratories 
have committed to participate in the project and test 
a minimum of 10 samples at their own expense. We 
anticipate a maximum of 30 participating laboratories 
and a maximum of 600 samples (e.g., 10 samples per 
laboratory, samples for homogeneity testing, and 
retained samples to replace lost samples or for additional 
laboratory participants, etc.). Each laboratory will use its 
own method to test the provided samples and will be 
required to report:

• Standard operating procedure for concentration, 
extraction, and genetic assay

• QA/QA controls including recovery efficiency and 
limit of detection.

Quality assurance and control is essential. The research 
team will be responsible for developing, distributing, and 
maintaining a quality assurance project plan (QAPP) and 
the labs are expected to follow the QAPP requirements in 
addition to their specific lab QA plans.

The laboratories will report the results from 
each of the analyses (including the QA/QC results) 
using a reporting template provided by the research 

team, within seven days of receiving the sample. The 
participating labs will report the results to the research 
team, and the research team will report all results to the 
QA/QC officer after reviewing the results received from 
the participating labs for completeness.

Products resulting from the research will include:
• A report (draft and final) that outlines the standard 

deviations between laboratories. If there are 
sufficient results for comparative analysis, the 
report will also summarize results for specific 
types of methods or method steps. In addition, the 
report should also answer the four key questions 
identified above.

• A virtual workshop with the project participants to 
discuss the method results, before the final report 
submission.

• A WRF-sponsored webcast following final report 
submission.

• A peer-reviewed publication following final report 
submission.

We look forward to sharing more about research 
results with AWRA members and others as soon as they 
are publicly available. ■

Peter Grevatt, PhD, currently serves as the CEO of The 
Water Research Foundation. Contact: pgrevatt@waterrf.org.
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Water is Life
Water makes up nearly 75 percent of the 
world and it’s up to us to keep it clean. 
Every day, we use water for drinking, food 
preparation, bathing and crop irrigation. Our 
expert team of planners, scientists, engineers 
and geospatial personnel are available to help 
protect our precious water resources.  
We protect the public’s health, build systems 
to serve growing communities and provide  
the foundation for economic development 
and prosperity. Because water is life.

aecom.com
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FEATURE

The Next Chapter, Flint, Michigan – The 
Intersection of Water Justice and COVID-19 
Lisa Beutler, Impact Guest Editor

Foreword 
THE CITY OF FLINT HAS HAD MORE THAN ITS SHARE of 
front-page headlines. We all know, and are haunted by, 
the Flint water crisis. We also know a factor in the spread 
of COVID-19 is restricted access to clean water. As part of 
this special issue on water and COVID-19, I reached out to 
Flint to learn more about how and what the community 
was doing in the midst of a pandemic and global social 
unrest. The story of Flint illustrates the intersectionality 
of access to clean water, systemic racism, and public 
health disparities. Flint’s water story is also a fractal of all 
its other stories.  The mayor of Flint, Sheldon Neeley, is 
often quoted as saying the City of Flint is experiencing "a 
crisis inside a crisis with a side of crisis." 

Following is what I learned. The story closes with an 
open letter from the Mayor of Flint.  
Flint, Michigan and Water

The birthplace of General Motors (GM) and the United 
Auto Workers Union, Flint incorporated in 1855 with 
boundaries stretching over 32.8 square miles. In the days 
when automobiles were king, Flint boasted the highest 
median income in the state and headlines about the city 
related to the miracles of its industry.

Most AWRA members are already familiar with this 
century’s headlines and the fateful April 2014 decision 
by the state appointed emergency managers to change 
Flint’s water source from Lake Huron to the Flint River. 
Officials failed to apply corrosion inhibitors to the water 
leading to lead leaching into the water supply from aging 
pipes.  The decision to not apply corrosion inhibitor was 
surrounded by accusations and finger pointing.  One 
prevailing theory has been that the water managers 
hoped to save the $140 daily cost.  

Federal law mandates that water should be treated 
to prevent corrosion. By failing to do so, or failing to 
act upon learning what happened, fifteen state and city 
officials involved with the incident were charged with a 
range of violations; including, involuntary manslaughter, 
evidence tampering, conspiracy, willful neglect of duty, 
misconduct in office, and violations of safe drinking water 
laws.   

Even the prosecution of the cases was subject to 
controversy. Flint was once again in the headlines 
after the newly elected Attorney General completely 
replaced the original prosecution team in 2019 and a 
new investigation was launched. The explanation was 
that the previous team had not pursued "all available 
evidence.” Press accounts indicate that this first team had 
already spent $8.2 million on the case and that the state 
government separately had spent millions of dollars to 
provide defense lawyers to public employees charged in 
the case. 

As of June 2019, seven of the original fifteen 
defendants had pleaded no contest to lesser charges 
in exchange for testimony against other defendants, 
dismissal of other charges and/or reduction of sentences. 
The involuntary manslaughter cases were dropped but 
the defendants were advised they could be recharged 
depending on the findings of the new investigation. As of 
this writing, no one has spent time behind bars. 

Those familiar with the situation explain the Flint River 
has always been difficult to treat. A less constant river 
flow, particularly in the summer, coupled with water 
warmer than Lake Huron, raises levels of bacteria and 
organic matter, and introduced a range of other potential 
contaminants.  Several studies have found that changing 
the water supply and not adequately adjusting treatment 
to account for the interactions of chlorine with lead was 
a likely contributor to a 2014 outbreak of Legionnaires' 
disease that killed 12 people. Links to study abstracts: 
https://bit.ly/2ZcI4GX and https://bit.ly/2A6AB3M.

The events of 2014 were not Flint’s only water disaster. 
The Flint River has been polluted since the first lumber 
mills began production in the 1830s and accelerated 
with industrial development. By the 1930s, fish began 
disappearing from the river. Even after passage of the 
Clean Water Act, industrial polluters and on-going natural 
and man-made disruptions to sewer systems created a 
series of water crises. Time and time again Flint’s leaders 
wearily repeated the 1999 pronouncement made by the 
Former County Director of Environmental Health, James 
Helmstetter, that, "As far as we know, no [community] 
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uses the Flint River for a drinking water source."
Once the switch to river water was made, the 

community was immediately concerned about the water 
color and odor suddenly coming from their taps. Many 
reported skin rashes. More than a year later they learned 
that leaching pipes had led to extreme levels of a heavy 
metal neurotoxin exposing over 100,000 residents to 
elevated lead levels.  

It is still difficult to comprehend what happened in 
Flint. How did this once thriving community come to be 
the scene of such a public health disaster?
Structural Injustices
Many factors contributed to the 2011 state decision 
to place emergency managers, a form of colonial 
governance,1 in Flint. For most of its history, Flint 
was essentially a company town that embodied the 
misquote2 of GM’s CEO, Charlie Wilson, “What’s good 
for GM is good for America.” The late century decisions 
by GM to close or move plants was debilitating and an 
obvious factor in significant unemployment numbers and 
poverty but many suggest it was far more than that.

University of California Irvine professor Andrew 
Highsmith, in his book Demolition Means Progress: 
Flint, Michigan and the Fate of the American Metropolis, 
(University of Chicago Press, 2015), outlines the problems 
that began long before the layoffs. Highsmith explains 
that starting in the 1940’s GM implemented a new 
investment strategy that looked to the suburbs and 
rural areas for investment. The result was, into the 
1960’s, construction of eight new industrial complexes 
in the Flint metropolitan area that were all located in the 
suburbs. 

GM had envisioned that the city would annex the 
locations of the new plants and supported mid-century 
proposals for a regional government plan called New 
Flint. This plan would have consolidated Flint and all of its 
urbanized suburbs into one regional government. But the 
regionalization plan was met with enormous organized 
resistance from suburbanites. Flint’s inability to annex 
all of the new plants proved to be a significant structural 
blow to the city tax base.

Decades later, that same GM decision to put facilities 
on the city outskirts spared it from some of the worst of 
the Flint water disaster. Still the city’s largest employer, 
those suburban GM plants that had been successfully 
annexed into the city were on its water system. After 
the switch to river water was made, the plant that made 
engines began noticing problems with corrosion caused 
by high levels of chloride in the water. According to a 

GM spokesperson, factory officials tried to make the city 
water work using reverse osmosis and adding trucked 
in water to dilute chloride levels. At some point the 
added costs of remediation led to the GM extracting 
the plant from the Flint water system and reconnecting 
to the system in the adjacent Flint Township. This was 
a relatively easy switch as the plant had been on that 
system before the city annexation. The infrastructure was 
already in place. And, for the same reason, only GM had 
that option.

Union leaders at the plant knew something was wrong 
and began raising alarms. In a 2016 Automotive News 
interview, Dan Reyes, president of UAW Local 599, which 
represented the plant’s nearly 900 workers, recalled, “At 
the time, these state officials are saying that it’s safe to 
drink, [members began asking] if it’s too corrosive for an 
engine, what’s it doing to the inside of a person?”

Highsmith’s opinion about deeper structural issues 
is shared by Richard Sadler, a medical geographer and 
a Michigan State University assistant professor of public 
health. Co-author, in collaboration with Highsmith, 
of a 2016 study (https://www.liebertpub.com/doi/
abs/10.1089/env.2016.0015) published in the journal 
Environmental Justice, Sadler points to a series of 
policies that led to the city’s decline, the appointment 
of emergency managers, and ultimately to the water 
contamination.

Sadler and other students of public policy explain that 
a prominent urban development model of the 1960’s 
and 1970’s created a number of problems for American 
cities. Advanced by Charles Tiebout, an economist and 
geographer, the model promoted competition – rather 
than cooperation – among local governments for 
residents and investment. State and federal laws and 
land use policies also encouraged suburban sprawl by 
offering subsidies that duplicated the older infrastructure 
that already existed in Flint and other cities. This 
created winners and losers in attracting residents and 
investment, inevitably harming the larger good. In 
Sadler’s view, the Tiebout model can work in a growing 
region but that it is particularly ill-suited to shrinking 
urban regions with stagnant tax bases.

Flint was already a very segregated city and this 
urban/suburban trend encouraged the residents that 
could, to head for the suburbs. Flint’s population dropped 
from nearly 200,000 to fewer than 100,000 residents. Left 
behind in Flint was a decimated tax base, a depressed 
housing market, a majority minority population, and 
many of the most vulnerable. 
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To make matters worse, the State of Michigan had 
a tax foreclosure process that put properties into legal 
limbo. This contributed to further urban decline in 
Flint by keeping properties off of the tax roll and out of 
circulation for up to seven years. 

By 1989, Flint was once again to receive national 
attention when Michael Moore’s documentary Roger & 
Me, chronicled the industrial decline of Flint, Michigan.

In 1999, the state legislature created a new, 
streamlined system for returning tax-reverted properties 
to communities. This ultimately led to the creation of 
Land Bank Authorities to help manage the thousands 
of abandoned properties in Michigan’s urban cores. 
The Genesee County Land Bank Authority (GCLBA) was 
created in 2004 to respond to the tax-foreclosure cycle 
in Flint and surrounding communities. Even after years 
of demolishing abandoned structures, GCLBA estimated 
there were still 20,000 vacant houses in 2019.  This is in a 
city with a population of 95,000. 

This proportion of vacancies to population would 
strike fear into the heart of any manager responsible 
for maintaining city infrastructure. Some have called for 
the city footprint to be contracted to appropriately fit its 
population and thus reduce its infrastructure burdens. 

The housing blight also contributed to high crime 
rates. At one point, Flint suffered the highest crime rate 
and percentage of poverty of any American city with 
65,000 or more residents. More recent Census studies 
still find that 42% of Flint’s population lives below the 
poverty line. 

On January 27, 2016, Concerned Pastors for Social 
Action, et al. v. Khouri, et al.,  Case No. 2:16-cv-10277 
(https://bit.ly/3fZ0nWY) was filed in the U.S. District 
Court for the Eastern District of Michigan. The plaintiffs, 
represented by the Natural Resources Defense Council 
attorneys and the American Civil Liberties Union, sought 
declaratory and injunctive relief under the citizen-suit 
provision of the Safe Drinking Water Act. Michigan’s 
State Treasurer and the remaining members of the 
Flint Receivership Transition Advisory Board; the City of 
Flint and the City Administrator, as well as the Michigan 
Department of Environmental Quality and the State of 
Michigan were defendants. The plaintiffs alleged that 
the Flint Water System was in violation of the Lead 
and Copper Rule’s requirements for corrosion control 
treatment, tap water monitoring, notification, and 
reporting. 

Actions by the collected justice groups resulted in a 
settlement agreement that awarded $87 million to the 

City of Flint for the purpose of replacing roughly 18,000 
contaminated water lines by 2020. 

A year later, in 2017, the Michigan Civil Rights 
Commission released its report, The Flint Water Crisis: 
Systemic Racism Through the Lens of Flint (https://bit.
ly/2BgFKqt). This report summarized the results of a 
year-long investigation into the civil rights implications of 
the Flint water crisis. The Commission determined that 
the actions resulting in the poisoning of the city’s water 
supply abridged the civil rights of Flint residents under 
state law. 

The body of the 131-page report contains stark 
statements including the following: “To properly and 
completely assess the causes of the Flint water crisis, we 
must look back much further. We believe the underlying 
issue is historical and systemic, dates back nearly a 
century, and has at its foundation race and segregation 
of the Flint community. These historical policies, 
practices, laws and norms fostered and perpetuated 
separation of race, wealth and opportunity.”

They go on to explain that they were not accusing 
those responsible of being racists. Instead they found 
that “the disparate response is the result of systemic 
racism that was built into the foundation and growth of 
Flint, its industry and the suburban area surrounding 
it. This is revealed through the story of housing, 
employment, tax base and regionalization which are 
interconnected in creating the legacy of Flint.”

They concluded that, “While we almost universally 
recognize that racial discrimination is wrong, this 
consensus has not translated into decision-making or 
policies that reflect those values.” 

COVID-19 and Water
Today, the City no longer uses the Flint River water 

and the treatment processes it uses are effective in 
eliminating coronavirus in the water stream. Regardless, 
even the residents with new water pipes are still skeptical 
of the water service and many continue to drink bottled 
water. 

The water created health crisis will need to be 
managed for decades. The National Institutes for Health 
explain that there is no known safe level of lead in 

“While we almost universally recognize that racial 
discrimination is wrong, this consensus has not 
translated into decision-making or policies that reflect 
those values.” Michigan Civil Rights Commission
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children and the children of Flint were at even greater 
risk given likely exposure to lead in older housing. Even 
very low levels of lead can result in multiple adverse 
health effects. In adults, exposure to lead can increase 
risk for high blood pressure, heart disease, kidney 
disease, and reduced fertility.

Flint, like the rest of the nation, is now attempting to 
deal with COVID-19. Beloved Flint pastors, local residents, 
union leaders, and activists have succumbed to the 
disease. As a community that already had significant 
health issues, Flint has been disproportionately impacted 
by the disease and experiences high mortality rates. 
This is part of an even larger trend experienced by 
communities of color. Making up fourteen percent of 
Michigan's population, Black Americans account for forty 
percent of its COVID-19 deaths. 

Flint Mayor Sheldon Neeley, took immediate actions 
to stem the disease, appointing a medical adviser on 
coronavirus (the only Michigan city that has done this) 
and declaring a state of emergency (2nd city to do so 
in the state), eight days before a positive COVID-19 test 
occurred in the county. Flint was also the first Michigan 
city to institute a curfew to encourage social distancing.

Neeley and his team understood access to clean water 
was critical to managing the disease. The City launched 
a water reconnection program 16 days before statewide 
orders were issued and created a water assistance 
program (the only City in Michigan to do so). Flint had 
previously instituted a no disconnection policy. As of 
November 11, 2019, there have been no water shutoffs 
in the City of Flint for lack of payment. On March 12, 
2020, based on the advice of Dr. Lawrence Reynolds, 
who serves as the public health medial advisor, water 
connections were also made available for any occupied 
residence upon request, with or without approval of 
the property owner.  As of June 10, the City of Flint has 
turned on water service to 518 properties. 

Restoration of water service does not mean the 
water delivered to homes is free. All water customers 
are responsible for paying their monthly water bills and 
water service is registered in someone’s name for billing 
purposes. But, for right now, residents are being allowed 
to defer payments. The City of Flint also continues to 
offer free home delivery of water filters, test kits, and 
filter replacement cartridges. 
Water Partnerships

A variety of churches, organizations, and businesses 
have worked with the City to fill gaps in the social safety 
net. In May 2018, Nestlé Waters began providing 100,000 
bottles of free water every week to Flint residents. At the 

onset of COVID-19, with more than 9.7 million bottles 
already donated, they increased their donations of 
bottled water specifically earmarked for home delivery to 
those who are most vulnerable to the deadly virus.  
Flint Today

Flint is slowly reopening after a period of statewide 
quarantine instituted to combat COVID-19. The 
quarantine had put a stop on the water repair work. 
The City of Flint has resumed construction work and 
is nearing completion of its $97 million service line 
replacement project. This project is excavating the pipes 
at all 28,000 residences and replacing all lead and all 
galvanized steel.

With approximately 7,500 local employees, GM is 
still the region’s largest employer. Anticipating a strong 
demand for the trucks produced at its Flint plant, it has 
workers starting back on shifts with enhanced safety 
protocols that are being closely monitored by the labor 
union.

The Land Bank Authority has also been successful 
in improving Flint’s quality of life as it continues to 
work with the community to eliminate blight. It has 
received millions of state and federal dollars in grants 
to rehabilitate brownfields that are now attractive open 
spaces. According to the University of Michigan Youth 
Violence Prevention Center, “Efforts to beautify vacant 
lots in the city of Flint have made neighborhoods more 
appealing but have also reduced assaults and violent 
crime by 40 percent.”

On May 25, 2020, George Floyd, a 46-year-old black 
man, was killed in Minneapolis, Minnesota. News outlets 
rushed to report on the demonstrations erupting across 
the nation. Flint was devastated by the death of George 
Floyd and took to the streets to be counted and to 
protest. The world watched as Flint, a community that 
by all rights should be a tinder box, staged fully peaceful 
protests. The city was in the news again, but this time 
it was for its heartfelt, peaceful demonstrations. Flint 
served as a model for the rest of the nation. 

Mayor Neely talks more about the protests and the 
spirit of Flint in his open letter on page 22.

On June 24, 2020 Flint became one of the first in 
Michigan to establish Juneteenth as a paid city holiday. 
Celebrated on June 19, the holiday commemorates the 
end of slavery in the United States.
Conclusions

I originally hoped I might find someone from Flint 
who could share its water story in their own words. This 
was, particularly in the context of this time, a completely 
unrealistic goal. I did; however, have a chance to 
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share phone calls with local officials and ask clarifying 
questions. The people I spoke with were incredibly 
gracious and able to provide some of the updates 
provided in this article. They also forwarded the open 
letter (see page 22) from Mayor Neeley. 

Water professionals have a great deal to learn from 
the lessons of Flint. Understanding the intersectionality 
of access to clean water, systemic racism, and public 
health disparities is literally a matter of life and death. 
The people of Flint have not given up addressing this nor 
should we. As Mayor Neeley has said, “We have work that 
needs to be done.”
Letter to the People of Flint

In February 2017, the Michigan Civil Rights 
Commission released a damning report on the Flint water 
crisis. This hard hitting document , opens with a letter of 
explanation and an apology to the people of Flint. The 
letter closes as follows:

“The people of Flint have been subjected to 
unprecedented harm and hardship, much of it caused by 
structural and systemic discrimination and racism that 
have corroded your city, your institutions, and your water 
pipes, for generations. When the last of the civil lawsuits 
and the Attorney General’s criminal investigations are 
completed, and relief dollars from state and federal 
sources are exhausted, what will remain is a city and its 
people who will continue to fight against built-in barriers 
but whose voices – as a matter of public right – must 
never be stifled or quelled again.” ■

Lisa Beutler is a past president of AWRA and a public 
policy specialist. She is a nationally recognized conflict 
resolution expert and her work has been featured in 
numerous books and publications including Planning in 
the Face of Conflict by Cornell professor John Forester.  
Contact: lisa.beutler@stantec.com.

SIDEBAR
Letter from the Michigan Civil Rights Commission to 
the People of Flint

In February 2017, the Michigan Civil Rights 
Commission released a damning report on the Flint water 
crisis. This hard-hitting document (https://bit.ly/2BgFKqt) 
opens with a letter of explanation and an apology to the 
people of Flint. The letter closes as follows:

“The people of Flint have been subjected to 
unprecedented harm and hardship, much of it caused by 
structural and systemic discrimination and racism that 
have corroded your city, your institutions, and your water 
pipes, for generations. When the last of the civil lawsuits 
and the Attorney General’s criminal investigations are 
completed, and relief dollars from state and federal 
sources are exhausted, what will remain is a city and its 
people who will continue to fight against built-in barriers 
but whose voices – as a matter of public right – must 
never be stifled or quelled again.”

ENDNOTES 

1 The emergency manager law was designed to create state oversight for 
communities that were fiscally insolvent. The term colonial governance 
derives from the original practices of forceful European occupation of 
territories and the attendant imposition of remotely directed governance. 
Civil rights attorneys argued that the law was unconstitutional and brought 
suit on behalf of several cities, including Flint. In 2017, the Supreme Court 
declined to hear the case without comment. The decision left in place a 
2016 U.S. Sixth Circuit Court of Appeals in Cincinnati that rejected the 
plaintiffs’ claims. In that ruling, a three-judge panel found that despite 
claims that the emergency manager law violates rights to due process, 
there is longstanding precedent that states have “absolute discretion” in 
allocating powers to their political subdivisions. There are accounts that 
the emergency manager law was effective in some of Michigan’s cities. As 
of this writing, the state has discontinued the practice.
2 The quote originated from an inaccurate retelling of testimony from the 
1953 confirmation hearings of GM’s CEO Charles “Engine Charlie” Wilson to 
be Secretary of Defense. During the hearings, when asked if as secretary 
of defense he could make a decision adverse to the interests of General 
Motors, Wilson answered affirmatively but added that he could not 
conceive of such a situation “because for years I thought what was good 
for the country was good for General Motors and vice versa.” The hearing 
had been closed to the press requiring reporters to go with the accounts 
given to them by the Senators in attendance.  The short-hand retelling, 
leading to the misquote, was widely reported and used by Wilson’s 
detractors to decry what they called his arrogance. By the time hearing 
transcripts were available, the misquote was already in the public’s mind 
and the real story remains in the footnotes.

“What will remain is a city and its people who will continue 
to fight against built-in barriers but whose voices – as a 
matter of public right – must never be stifled or quelled 
again.”   Michigan Civil Rights Commission
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June 2020

An open letter from Flint Mayor Sheldon Neeley:

Flint has throughout its history been a guiding force for our country. It is again.

As the world watches our peaceful protests, they are seeing the Flint we know and love. Flint is a city of 
champions, not because of the actions of any one of us — but because of the collective spirit we embody. We 
are descendants of innovators and great business minds, factory workers who sat down for what was right and 
single-handedly built the American Middle Class, the women who built tanks to lead us to victory in WWII, and 
the masses who selected a black man mayor in 1966 and by popular vote became the first city in the nation to 
adopt a fair housing ordinance.

We know when we protest that it is about the past and the future. We know that protest is about building, not 
tearing down. 

We are devastated by the death of George Floyd. The gross injustice cuts to the core of this community that 
has long defined itself as social justice leaders.

When the people rightfully began gathering to protest in response to Mr. Floyd’s death, I too relied on those 
lessons I learned growing up in Flint: The only appropriate response to protesters is to listen and the only 
appropriate answer is action.

I personally met with protest organizers as did Flint Police Chief Phil Hart and other key members of my 
staff. Those discussions led to development of a six-point action plan for the City of Flint to start our work — 
including development of a Black Lives Matter Advisory Council to continue our work for the long term. 

To elected leaders across the country, I say: As we continue to see violent protests in our state and in our 
country, I urge you to please just stop and listen. We have work that needs to be done. 

Work with the protesters. Work with each other. Together, we will make this country a better place. 

And, to the protesters, I say: Thank you.

A majority of us living in Flint today also are the descendants of slaves, the descendants of someone who 
survived shackles, the descendants of someone who despite all odds saw the country take its first somewhat 
reluctant steps toward equality. In your protests on the lawn at Flint City Hall and around the world, we have 
seen every shade of skin join in a universal fight for humanity. Thank you.

Thank you for fighting for justice. Thank you for sparking a national conversation. We need to keep talking — 
and to keep voting — until those in positions of power are willing to listen.

Together, let’s build the tomorrow we deserve today. 

For the love of our community,

Sheldon A. Neeley

Mayor of the City of Flint
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JOIN your fellow water resource 
professionals at the AWRA 2020 Virtual 
Geospatial Water Technology Conference: 
Complex Systems.  

In recognition of new, exciting technologies 
in geospatial analysis of water systems, this 
biennial conference starts its second 
decade of existence by continuing to 
embrace, but also moving beyond GIS in 
Water Resources. We welcome participants 
who work in a wide array of water 
technologies. The special theme of this 
conference is Complex Systems. 

REGISTRATION 
www.awra.org 
AWRA members receive registration 
discounts. 

SAVE THE DATE | August 4-13, 2020 
Virtual Geospatial Water Technology Conference | #AWRA2020 

Together we will explore complex systems 
related to water, including ecological webs, 
water and transportation networks, urban 
infrastructure, the water-energy nexus and 
water sustainability. The conference will also 
introduce a new approach to managing and 
sharing geospatial information related to 
water. 

LOCATION AND FORMAT 
The conference is 100% virtual and session 
format information will be shared soon. 

DATES AND TIMES 
To allow for greater participation and 
flexibility in attending, the virtual conference 
dates are: 

• Tuesday – Thursday, August 4-6
• Tuesday – Thursday, August 11-13
• Workshops – Tuesday, August 11
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YOUR BOARD BALLOT IS ON ITS WAY - CAST YOUR VOTE BY AUGUST 15! 
As a member of AWRA, you are entitled to vote for your leadership, 
the AWRA Board of Directors. 
 

By July 1, you should receive an electronic ballot sent to the email in your 
membership account. If no email is available, or you’ve unsubscribed from 
receiving AWRA emails, a ballot will be mailed to the address we have on 
file for you.  
 

You have until August 14 to cast your vote. Take an active role in 
determing who leads AWRA next! There are a total of three (3) positions 
open on the ballot:  

1. President-Elect (vote for 1 or write-in a candidate) 
2. Board of Directors (vote for 2 – or write-in a candidate) 

 

Thank you for participating in this important process! 

 

Submit Your Ballot for the Next AWRA Board of Directors! 
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IN THE MIDST OF A PANDEMIC, business as usual is no 
longer an option. That doesn’t mean work stops. The 
water sector is an essential public health function that 
cannot be safely paused.  Water needs to reach taps and 
sewage must be treated. Climate change, flashy storms, 
atmospheric rivers, and sea level rise must be addressed. 
And now, even more than ever, communication and 
engagement, is crucial.

This article could have been written six months 
ago and much of what we will share would have been 
similar, except it would have begun with deciding IF 
and WHY an on-line engagement was a good meeting 
and collaboration option.  Today, in this time of social 
distancing and restricted travel, ready or not, many of us 
are already Zoomers. The discussion is not IF/WHY but 
instead WHAT and HOW.

To find out better ways to conduct outreach, one 
large water enterprise, the California Department of 
Water Resources (DWR), reached out to a cadre of highly 
experienced meeting convenors and facilitators to ask 
for their tips and advice. They wanted to know best 
practices for working with stakeholders and managing 
on-line public outreach and meetings. Following is a 
recap of the facilitators’ advice, observations based 
on our own experiences of logging hours of on-line 
engagement both before and after the novel coronavirus 
turned life upside down, and a few tips from on-line 
meeting vendors themselves.

It is important to know there is no one-size-fits-
all approach. Form follows function. Every water 
professional, project, and community has specific 

communications needs.  The first step in deciding the 
best way to meet those needs is to carefully consider the 
goals of engagement.

Do You Need A Meeting?
A common 2019 complaint of water professionals is 

they can’t get any work done because they spend all their 
time in meetings. In 2020, many thought the lockdown 
would give them more time but have found themselves 
in more, not fewer meetings. It’s time to start asking if we 
actually need a meeting. 

Don’t use meetings as the primary source of 
communication. Instead, clearly define the purpose of a 
communication and the best method to accomplish that.  

Before deciding to have a meeting ask: 
- Why is a meeting needed?
- Is there a project timeline driving the need? 
- Will the project be held up if particular meetings or  
 events are postponed? 
- Are there different ways to get the work done? 
- What will be accomplished by having a meeting?
- Why is it important for the particular group of people  
 that will be invited to actually be there?
- How could people be engaged in innovative and  
 different ways?
- What would constitute a successful meeting? 

The answers to the above questions will help 
determine if a meeting is needed and if not, the best 
way to engage. For example, if the original goal of the 
meeting was to inform, a traditional meeting is not the 
only way to share information. 

FEATURE

Are you a Zoomer? TIPs for Improving 
Communications When You Live in an On-line World 
Judie Talbot and Lisa Beutler

E-blasts Effective for distributing key messages to large audiences. Consider use of infographics for a  
 better, faster way to make a point. Include links to additional information.

Newsletter Bundle information into a newsletter-style communication. For example, some projects  
 or organizations use a specific day(s) of the week to provide a quick summary of key  
 information on a particular topic with links to more in-depth information available in links.  
 Delivered in email, use of a standard visual identity helps everyone know the purpose of  
 the communication before it is even read. Free tools (or ones available for purchase)  
 like Constant Contact or Mail Chimp make it easy to prepare professional looking  
 communications. It may take one person an hour or two to prepare this type of  
 communication but that is a lot less time than 10 people in a meeting for even 30 minutes. 

Non-Meeting Tools To Engage Audiences:
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Better Meetings = Less Time In Meetings
Don’t call a meeting out of habit or just plan to wing it. If a meeting is the preferred method of communication, take 
the time to have a good meeting. Fully define the content to be delivered and the process to do it.

Set clear meeting goals and determine what subjects, in what order, will need to be covered to achieve the desired 
outcomes. Use this information to prepare a meeting agenda that lists the basic order of the meeting and the person 
responsible for presenting each meeting component. 

Concurrently, prepare a facilitation plan. This is an annotated version of the meeting agenda that describes:
• Prework and how people will be invited to the meeting
• Meeting materials (handouts, PowerPoint presentations, videos, etc.)
• Meeting methods (presentation, Q&A, on-line polling or survey, brainstorm tools, etc.)
• Desired outcomes for each part of the agenda. 

Use the facilitation plan to confirm logistics related to the meeting platform (for example registration and RSVP 
tracking) and define roles and responsibilities.
It may seem like a lot of work to spend detailed time planning meetings but investing the time up-front will make 
meetings more efficient and reduce the need for more future meetings. 

Postcards With snail mail becoming less common, an old fashion postcard is a particularly effective,  
 low cost way to connect with remote or not digitally engaged communities as well as  
 audiences with digital fatigue. 

Project website  Create or maintain a project website to ensure team members and/or stakeholders have  
 access to the most up-to-date schedule and project information.

Office hours  Offer designated office hours where people can just call or login to ask questions or get an  
 update on topics of interest. Use a platform that allows multiple attendees.  Conduct other  
 work until someone calls or virtually drops by.

On-line open house  Post informational material and host a live check-in to discuss.

Briefings Informational webinars and conference calls are great for sharing basic information,  
 providing a demonstration, or sharing a plan. Briefings should be designed to deliver  
 succinct, crisp information. If a question and answer period is anticipated, use an on-line  
 moderator to manage time and bundle together similar questions.  This is done by the  
 moderator saying questions will be entertained in a particular order. For example, the  
 moderator would ask if there were questions about topic 1, then topic 2, etc.  As an  
 alternative, tell participants (in advance) that non-meeting tactics like pulse surveys or  
 follow-up emails will be used to get feedback.

Pre-recorded sessions  Record briefings and tutorials for posting on the project's website

Social media  In some communities, social media is great for keeping people up to date. Some agencies  
 have found that community sites like NextDoor are a great option for time-certain outreach  
 (like construction updates or information notices) to people in targeted locations.  If  
 resources are available to monitor them, Facebook, Instagram, and Twitter among others  
 can be effective in many communities. Platforms such as Facebook and Instagram allow  
 organizations to buy and promote ads for a fairly inexpensive price. 

 Key: Social media must be monitored and constantly refreshed to be effective.

Buy ads Local press can use your support. Buying ads and providing well developed press releases  
Issue press releases will help stretched newsrooms. Most newspapers offer digital editions that reach traditional  
 and digital readers. 

For Teams:

Check-ins  Pre COVID-19 tactics like the 10-minute morning check-in may be a useful tool. This allows for  
 a quick health and safety check on the participants as well as quick information sharing.  One  
 key to this approach is that it must start and end on time.  It should be cut short or canceled if  
 there is no new news.
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Understand What Meeting Technology Can and Can't Do 
At this point, many water professionals have been exposed to a wide range of free and paid webinar and 

video conferencing platforms. Examples include Adobe Connect, Blue Jeans, Cisco Webex, ClickMeeting, Demio, 
EverWebinar, Facebook Live, Google Hangouts, GoTo Meeting/Webinar, Livestream, MegaMeeting, Microsoft Teams, 
Skype, WebinarJam, YouTube Live, and Zoom.  The platforms typically share similar basic features, but some have 
more robust functions than others. 

For large meetings in particular, engage at least one team member highly proficient in using the meeting platform 
to help plan and deliver the meeting. During the meeting, this same person should be available to assist new 
participants to on-line tools.

Online Meeting Tips and Tactics
Meeting online presents challenges distinct from in-person forums, and these meetings need to be planned, 

conducted, and followed-up differently.
Plan for something to go wrong. If the meeting platform allows, designate more than one person to be the host in 

the event of internet interruptions.  Have digital copies of the presentation materials and phone options ready to go 
if a presenter loses their internet connection.  Someone else can present the visuals while the speaker narrates from 
their phone.

Before The Meeting
Square away meeting logistics and prepare presenters ahead of time. Online meetings often require more and 
different preparation than traditional in-person ones. Following is a pre-meeting checklist: 

 Do This Like This

1. Dry Run Schedule a dry run on the meeting platform to be used. Help presenters clarify messages and  
  focus on the deliverables for their parts of the agenda. Allow everyone to get comfortable  
  with the meeting platform. Confirm proficiency with audio and video capacity. Verify good  
  web cam positioning.
2. Wire Up For reliability purposes, avoid Wi-Fi, particularly by the webinar host. Minimize background  
  noise by hosting in a quiet place. A headset often provides higher quality audio than  
  microphones and speakers built into computers.
3. Manage Time On-line meetings take more time to navigate. There is a need to narrate during online  
  meetings so that participants know who is speaking, the agenda item being discussed, and  
  which slide number or meeting handout is being referenced. Plan for this transactional time  
  as part of each agenda item. Technical challenges may delay or interrupt the meeting agenda. 
4. Meeting Materials Send session materials (or links to materials) in advance and a session reminder email with  
  any updated meeting materials. Encourage participants to review materials and test the  
  platform(s)/tool(s) prior to the scheduled meeting.
5. Recording If appropriate, plan to record the session. This will allow those unable to participate in the live  
  meeting to view it later and is a great resource for the meeting note taker.
6. Provide Clear Not everyone is equally comfortable with online meetings and conferences. Be sure  
 Instructions to provide clear instructions to help reduce frustration in using a particular platform. Provide  
  a contact email or phone number so that attendees can get assistance if they experience  
  difficulties logging into a meeting.
7. Pay Attention to While a room with hardwood floors and minimal furnishings might provide a sleek backdrop,  
 Your Location it won’t help acoustics. Test out your choice of online “office” to check the quality of sound and  
  for the presence of any distracting items in the background (Don’t be the person with a  
  candlestick that appears to be coming from the top of your head.)
 
  Check your video before you join a meeting and make sure your online “office” lighting and  
  positioning is camera ready. Avoid sitting in front of a lighted window or other light source.  
  Instead, use a lamp or other light source slightly behind and above your computer screen to  
  provide the best contrast for you and your background. Once the lighting is set, check your  
  body and face positioning in relation to your screen. No one likes looking up someone’s nose  
  during meetings or watching the top of a bobbing head. 
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 Do This Like This

8. Log-in early Just like being present before an in-person meetings starts, begin 15 to 20 minutes early  
  to greet people and provide technical support. This also gives you time to adjust your camera  
  and to manage what viewers see.
9. Share Logistics Just like in-person meetings where directions to restrooms and emergency exits are given,  
  show people around the software with a mini-tutorial to introduce tools to be used in your  
  selected platform.
10. Session Protocols Provide ground rules or guidance for your online meeting such as saying your name/affiliation  
  when speaking, muting when not speaking, etc. 
 
  Inform people if you are recording the meeting and identify how you will make the recording  
  publicly available.
11. Breaks Ask presenters to share their video cameras so that participants can see who is speaking.
  Announce that every 60-90 minutes participants will be invited to get up and move around.   
  These breaks can be shorter than in in-person meetings with five-seven minutes being  
  sufficient if they are frequent. For lunch, breaks of 25-30 minutes is adequate. If the meeting  
  leader steps away during a break, put up a message that informs viewers that the meeting will  
  reconvene shortly.
12. Start and End Formally start and end the meeting on time. If there is a need for a meeting to run over,  
 Times consult with the participants on the best options for adjusting the agenda. Give “permission”  
  to people to leave at the stated end time. 
13. Participant Consider different methods to actively engage participants in providing feedback,  
 Engagement such as: 
  • Share screen allows visual instruction or multi-media information. Facilitators, guest  
  speakers, or participants can all use this function.
  • Chat allows for written feedback and Q&A, which can be particularly useful when engaging  
  large groups. Chat can also be used to share links to relevant documents or websites to view  
  during or after the meeting.
  • Polling provides live data from the group about specific questions.
  • Other collaboration tools can also be integrated into online meetings, such as document  
  editing, whiteboards, sticky notes, and online flipcharts. A great resource on free and low cost  
  on-line tools is here.
  • Invite participants to speak, either with an invitation to the entire group or specific people.  
  Some tools provide for group interaction with a thumbs up, clapping hands, raised hand, etc.
14. Meeting Notes A designated notetaker should capture notes and action items.  This person should not have  
 and Action Items other meeting responsibilities so they can focus on what is occurring in the meeting. If a  
  meeting is worth having, it is worth remembering.
15. Dress Code Dress may be more casual than for an in-person meeting but should always be professional.  
  For more formal meetings wear business attire. Solid colors are less distracting than patterns.  
  Jewelry and accessories that can make noise should be avoided, as should striped shirts and  
  ties which create a wave effect whenever the participant moves.
16. Miscues With online meetings, social cues are more difficult, people can talk over each other, and  
  miscommunication and misinterpretation are easier than in-person. Additionally, video or  
  audio lags often exacerbate the situation. Pay attention to the audience and assist with  
  correcting miscues.

During The Meeting
Time tested meeting practices translate reasonably well to the on-line setting. Accessories that make noise should be 
avoided. As well as striped shirts and ties which creates a wave effect whenever the participant moves.
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After the Meeting 
After the meeting, follow-up with participants to recap:

• Decisions that were made
• Action items – who is responsible for what and the 

associated due dates
• Any “parking lot” items - might want to define
• How to access meeting materials and/or any 

materials that have been updated based on the 
meeting

• Logistics for the next meeting (date/time/venue) and 
likely topics

Ask participants for feedback on the online meeting 
platform, format, and participation process. Solicit ways 
to improve engagement.
Legal Considerations

State laws governing public meetings remain in  
effect for remote meetings. Consult with legal counsel  
to ensure meeting formats and notices comply with  
these laws.
Accessibility

There are many reasons stakeholders cannot attend 
an on-line session such as access to high-speed internet, 
a disability, language barriers, and others. Anticipate 
potential access problems well in advance – since 

alternate arrangements require additional preparation. 
Provide a contact email or phone number so that 
attendees can express participation challenges and 
request alternative accommodations. ■

Judith Talbot is a seasoned facilitator with multi-state 
experience. She is currently focusing on approaches and 
best practices for online conferences and large stakeholder 
meetings. For more information Contact: talbot.judie@
gmail.com. 

Lisa Beutler is a nationally-recognized facilitator with 
extensive experience in the water sector.  She and Judie 
have enjoyed working together on the California Water 
Plan and implementation of California’s Sustainable 
Ground Water Management Act, among other projects. For 
more information Contact: lisa.beutler@stantec.com.
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AMERICAN WATER RESOURCES ASSOCIATION   |   www.awra.org  | info@awra.org   |   2019 ANNUAL WATER RESOURCES CONFERENCE 
 
 

  

 
 
 
 

  
 

The AWRA Richard A. Herbert Memorial Scholarships are awraded to undergraduate 
and graduate students studying the field of water resources. The scholarship honors 
Richard A. Herbert – a champion for water resources education – and is used for the 

enhancement of education in water resources. Congratulations to all of the recipients! 
 

Graduate Recipients | PhD 
Winner: Lauren Mosesso      Runner-up: Josha Culpepper 
University of Delaware      University of Nevada at Reno 
Doctor of Philosophy, Plant and Soil Sciences   Doctor of Philosophy, Hydrology 
 
 
 
 

Graduate Recipients | Masters 
Winner: Tyler A Kleinsasser     Runner-up: Claudia Flores 
South Dakota School of Mines & Technology   University of California, Santa Barbara 
Master of Science, Construction Engineering    Master of Environmental Science      
and Management       and Management 
 

 
 
 

Undergraduate Recipient | Bachelors 
Winner: Jacob E Shemer 
Virginia Polytechnic University 
Bachelor of Science, Water: Policy, Resources,  
and Management 

MEET THE RISING STARS OF AWRA 
 
 
 
 

  
 

2020 SCHOLARSHIP WINNERS 

After completing my Ph.D., I plan to receive a post-doc 
position with a principal investigator in the nutrient 
management field working to better manage subsurface 
phosphorus loss from artificially drained agroecosystems.  
 

I plan to pursue an academic career after graduation and will 
apply for postdoctoral research positions in my final year of 
graduate work (2021-2022). 

I originally chose to become a civil and environmental 
engineer because I have a passion for helping the 
environment and want to design sustainable and efficient 
stormwater systems. 

I am specializing in water resource management and 
economics and politics of the environment with a focus in 
data science. 

I am studying the significance of environmental equity issues, 
how water moves globally, and the ecosystem services that 
water’s movement creates. 
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Get more out of 
your permits.
Building and environmental permits contain data 
that can inform better water resource 
management, but is often trapped in PDFs. 
Forerunner’s machine learning software unlocks 
these datasets to help your department drive 
evidence-based decision making. We make sure 
that your data is structured with customized 
extraction templates, intelligent geocoding, and 
unique insight delivery.

Use your permit data to write hazard mitigation 
plans, make capital improvement decisions, and 
enable more segmented outreach to residents at 
risk of flooding. 

Learn more about how we can advance your work 
at www.withforerunner.com/permits. 

Hello@withforerunner.com
(917) 397-2912
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Groundwater, Wells, and Coronavirus
COVID-19 is not a reason by itself for home 
treatment systems and bottled water.
William M. Alley, Ph.D., and Charles A. Job

(Reprinted from Water Well Journal with permission of the National Ground Water Association. Copyright © 2020.) 

FEATURE

THE CORONAVIRUS THAT CAUSES COVID-19 (officially 
known as SARS-CoV-2 but referred to here as the 
COVID-19 virus) has not been detected in drinking water in 
either private wells or public drinking water systems.
Human feces would be the most likely source of the 
COVID-19 virus in drinking water, but according to the 
World Health Organization, “the risk of catching COVID-19 
from the feces of an infected person appears to be low.¹

Filtration and disinfection methods used in most 
municipal drinking water systems should remove or 
inactivate viruses. Despite the low risks, the question 
has arisen about the vulnerability to COVID-19 of 
homeowners with private wells and those who rely on 
untreated public groundwater supplies.

We address this question for private well owners 
by reviewing (1) viruses in groundwater in general and 
specific characteristics of the COVID-19 virus as it relates 
to groundwater, (2) septic systems as a potential source 
of COVID-19 virus to private wells, and (3) treatment 
systems for private wells.

Viruses in Groundwater
In general, groundwater contains fewer microbial 

contaminants (pathogens) than surface water, yet the 
biological integrity of groundwater cannot be taken 
for granted.² Approximately half of all waterborne 
disease outbreaks are associated with contaminated 
groundwater.³

Many of these outbreaks are from wells that 
serve businesses or small water systems that do 
not require water disinfection and have minimal 
microbial monitoring requirements. People drinking 
from household wells also can become exposed to 
waterborne pathogens, but these outbreaks are less well 
documented.

Pathogens can be introduced to groundwater through 
septic tanks, leaking sewers, and land applications of 
livestock manure and septage, among other sources. 
Groundwater contamination also can occur from poor 

well design and construction.
A proper sanitary seal around the well casing is 

essential to block contaminants that might migrate from 
the land surface down the outside of the casing (well 
annulus) to the water table, bypassing the unsaturated 
zone that naturally helps cleanse groundwater.

Human enteric viruses (those that replicate in the 
intestinal tract of humans) are among the microbial 
contaminants of greatest concern in well water. Common 
enteric viruses are shed in human stool in enormous 
numbers and commonly tied to disease outbreaks.4

Reduction of pathogens in the subsurface generally 
relies on three processes: filtration, adsorption, and die-
off/inactivation.

Filtration results when the pathogens are too large 
to fit through the soil or aquifer pores and cracks. The 
extent of filtration depends on the type of soil and rocks 
through which groundwater flows. For example, silts are 
more effective at trapping microorganisms than sands.

Filtration reduction also depends on the size of the 
organisms. Physical removal by pores is less effective for 
viruses than other pathogens because of the very small 
size of viruses.

Adsorption occurs when the microorganisms become 
attached to particles, which removes them from the 
water or at least delays their transport. Virus adsorption 
onto sediment grains is considered the primary removal 
mechanism in soils and groundwater, with a complex 
dependence on the chemistry of the sediment and 
water.

Travel time can be important because viruses lose 
their infectivity with time in the subsurface, dependent 
on temperature, pH, and other factors.

Soils have been found to be effective at virus removal. 
Rates of removal and restriction are dependent on 
soil texture, composition, and reactions occurring 
within the soil layer. At the same time, wells in certain 
types of aquifers, such as karst and fractured rock, are 
susceptible to enhanced virus transport.5
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The COVID-19 Virus
The COVID-19 virus is a respiratory virus that spreads by 
droplets from coughs and sneezes and by contact with 
contaminated surfaces. Coronaviruses are enveloped, 
single-stranded RNA viruses that range from 0.060 to 
0.220 microns in size. Enveloped viruses are less stable in 
the environment than nonenveloped viruses.6

The COVID-19 virus has been detected in the feces 
of some patients diagnosed with the coronavirus. The 
amount of virus released from the body (shed) in stool 
and whether the virus in stool is infectious are not 
known.

The risk of transmission of COVID-19 from the feces of 
an infected person is expected to be low, based on data 
from previous outbreaks of related coronaviruses such 
as SARS (Severe Acute Respiratory Syndrome) and MERS 
(Middle East Respiratory Syndrome). There have been no 
reports of fecal-oral transmission of COVID-19 to date.7

Previous coronaviruses have been reported to die 
off rapidly in wastewater, with a 99.9% reduction in two 
to three days. Coronaviruses might survive for weeks in 
groundwater based on limited studies of water.8

Septic Systems and Setbacks
The main potential sources of viruses for homeowner 

wells are onsite decentralized wastewater treatment 
(septic) systems and sewer lines. Properly operated 
septic systems are designed to protect wells from 
contamination by pathogens, although outbreaks 
associated with septic systems continue to be reported. 
Particular concerns are associated with areas having high 
septic system densities.9

A key concept recognized in local building codes 
across the nation is a “setback” requirement that a 
water supply well be at least a certain distance from a 
septic system or sewer line to ensure adequate time for 
sufficient natural degradation of chemicals and die-off of 
harmful organisms that may endanger well water.

The setback approach as a barrier to contamination 
of wells is similar to the concept of wellhead protection—
to keep potential sources of contamination away from 
wells. Setback distances take into account the soils and 
subsurface geology of an area or state to enable chemical 
degradation and pathogen die-off/inactivation to occur.

As examples, setback distances for homeowner wells 
from septic leach fields in Minnesota are 50 feet except 
for special cases.10 The minimum setback of a septic field 
from a water well in Colorado is 50 feet, but through 
variance the minimum setback may be 25 feet based on 
the hydrogeologic information for the site.11

The U.S. Environmental Protection Agency (EPA) 
expects a properly managed septic system to treat the 
COVID-19 virus the same way the system manages other 

viruses often found in wastewater.12

A second line of defense is well and septic system 
maintenance. Stormwater can pick up and carry 
viruses and other pathogens. During times or seasons 
of flooding, cracks in the well casing, riser, and apron 
around the wellhead can allow floodwater to enter the 
well and the annular space around the casing below 
ground.

Wells may be more vulnerable to contamination from 
viruses after flooding, particularly if the wells are shallow, 
have been dug or bored, or have been submerged by 
floodwater for long periods of time.13 Well disinfection 
may be required to eliminate the virus, which should be 
followed by a water test.

Treatment
In addition to the use of setbacks for wellhead 

protection and maintenance of wells and septic systems, 
water treatment is an optional third line of defense. 
Distillation, ultraviolet (UV) treatment, and reverse 
osmosis technologies are effective at virus removal 
at a household level as point-of-entry/point-of-use 
equipment.14

After flooding, household water from wells can also 
be boiled as a means of disinfection for viruses. Boiling 
water kills or inactivates viruses and other pathogens by 
using heat to damage structural components and disrupt 
essential life processes of the microbes.15

To maximize protection, if a well has been flooded, the 
well water should be tested by qualified (certified/licensed) 
laboratories and, if testing positive for fecal indicator 
organisms, should be disinfected by a qualified water 
services contractor.16

Conclusions
Drinking water from private wells presents a low risk 

for COVID-19, especially compared to direct human-
to-human transmission or by touching a contaminated 
surface. By far and away, the best protection against 
COVID-19 is to follow the public health recommendations 
for social distancing, washing hands, and other 
measures.

Concerns about the COVID-19 virus in groundwater 
serve as a reminder of the importance of protecting 
against pathogens through proper care and maintenance 
of wells and septic systems.

The EPA, the National Ground Water Association, 
and many states recommend annual testing of private 
wells that includes indicator bacteria, analogous to 
an annual health checkup with a doctor.17 Inspection 
and maintenance may also be needed if problems are 
suspected.

Some home treatment systems, but not all, are 
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effective against viruses when properly maintained. By 
itself, COVID-19 is not a reason to start drinking bottled 
water or installing home water treatment systems.
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 JOIN your fellow water resource 

industry professionals at the 
AWRA 2020 Virtual Annual 
Water Resources Conference.  
 
LOCATION & FORMAT 
The conference is 100% virtual 
and session format information 
will be shared soon. 
  
 
REGISTRATION  
www.awra.org 
AWRA members save on all 
conference registration rates. 

SAVE THE DATE | November 9-12, 2020 
Virtual Annual Water Resources Conference | #AWRA2020 

One of the most diverse and 
inclusive conferences in water 
resources management, AWRA 
provides you with innovative, 
practical, and applied water 
resource management solutions, 
management techniques, and 
current research.  
 

Hear lessons learned from the 
implementation of multidisciplinary 
projects, best practices in design 
and application of water resource 
management, and implications of 
water policy decisions, and 
research into current and emerging 
issues. 
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FEATURE

A Conversation with William and Rosemarie Alley 
About Their New Book, COVID-19, and Standing  
Up for Science
Lisa Beutler

The War on the EPA: America’s Endangered 
Environmental Protections 

Note from the Editors: 
THIS ARTICLE STARTED AS AN INTERVIEW with the 
Alley’s about their new book, The War on the EPA: 
America’s Endangered Environmental Protections 
(Rowman & Littlefield, 2020). The book was discussed 
as part of AWRA’s webinar series on April 22, 2020. In 
scheduling their session, the title of the book gave some 
of us pause. AWRA certainly has members that work 
for the U.S. Environmental Protection Agency (EPA) and 
the title is provocative at best. We added it to the roster 
understanding that while the EPA is the central theme 
of the book, the book tells an even larger story about 
how attacks on science and basic scientific principles 
undermine the foundation upon which the legitimacy of 
all our science-based institutions rests. This topic fully 
aligns with AWRA’s policy on the Criticality of Science 

to Water Resources Management. That policy states, 
“Support for scientific research and data collection that 
informs water resources management is essential to 
the Nation’s well-being, including every region, state and 
community.” The full AWRA policy can be read here.2

The book examines the daunting hurdles facing the 
EPA in its critical roles in drinking water, air and water 
pollution, climate change, and toxic chemicals. Delving 
into the history, science, politics, and human dimension 
of some of today’s most pressing environmental 
problems, the authors illustrate the challenges of 
regulation and how the “war on science” undermines 
the scientific foundation upon which the EPA’s legitimacy 
rests.

Dr. Alley (Bill) is exceptionally qualified to write on 
these topics. His day job is Director of Science and 
Technology for the National Ground Water Association 
and previously served as Chief, Office of Groundwater for 
the U.S. Geological Survey for almost two decades. With 
over 100 scientific publications and as the recipient of 
numerous awards, including the Meritorious Presidential 
Rank Award and Shoemaker Award for Lifetime 
Achievement in Communication, he was elected as a 
Fellow of the Geological Society of America in 2009.

Rosemarie is a literacy specialist with her own 
credentials as a writer of fiction, poetry, and nonfiction. 
As a scientist/nonscientist writing team, she and Bill are 
able to communicate complex environmental science 
issues to a broad public. Rosemarie's job is to turn it into 
an engaging narrative. This is their third book together. 

Following is the interview and closing thoughts from 
Bill about the connection between the war on science 
and how this impacts the ability of the United States to 
address the coronavirus effectively.

Editors (E).  What motivated you to write the book?

Alleys (A). Shortly after the (2016) election, Bill was at 
the EPA and saw first-hand how demoralized the agency 
was. The EPA also has been ground-zero in recent years 
for the war on science. This was the original motivation. 
When we started working on the book, we discovered 

“When an environmental crisis arises, public 
demands for action come fast and furious, 
while understanding the short- and long-
term risks often takes time. In a true crisis, 
the EPA often has to make decisions on the 
fly based on the best available information 
and a delicate balancing act involving how 
much to apply the precautionary principle. 
… EPA needs to be nimble and responsive to 
directing resources and attention to critical 
components of the crisis. In order to bolster 
public confidence and prevent an angry 
backlash when false assurances must be 
retracted, the agency needs to communicate 
risks—and uncertainties about those risks—in 
an understandable and forthright way.”
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that many people have only a vague understanding of 
what the EPA does, and why it matters. We strive to 
sharpen the image. 

E. What is the book’s take-home message?

A. The need for a strong EPA is as crucial today as it was 
50 years ago. We emphasize the challenges of regulation, 
and how today’s war on science is undermining the 
agency’s ability to regulate almost anything. We cover 
drinking water, air and water pollution, climate change, 
toxic chemicals, and hazardous waste.

E. You emphasize that establishing regulations is a 
challenging undertaking. Can you give some examples? 

A. There are many examples of the challenges of 
regulation. For instance, the agency has been stymied 
in regulating any new chemicals showing up in drinking 
water for more than two decades. Among those are the 
“forever chemicals” known as PFAS. Another example 
is how to address agriculture, today’s most pervasive 
source of water pollution. Probably the most high-profile 
example is the EPA’s role in regulating greenhouse 
gases under the Clean Air Act, which has set off the 
environmental version of the Civil War.

E. What is the most significant damage done to the EPA 
in recent years?

A. There has been an unprecedented campaign to 
undermine the agency’s scientific capabilities and 
integrity, which is the crucial factor behind everything 
that the EPA does. 

E. You say in the book that, with the exception of climate 
change, the American public is largely apathetic about 
the “war on the EPA.” Why is that?

A. The problem is that, overall, the environment looks 
like it’s doing just fine to many people. Many of today’s 
most serious environmental problems are invisible 
to the naked eye. This problem is exasperated by the 
trend toward loss of respect for expertise and fact-
based evidence, and a loss of confidence in America’s 
institutions.

E. What blocks the administration from completely 
dismantling the EPA?

A. The EPA’s actions are backed up by powerful acts 
of Congress, such as the Clean Air and Clean Water 
Acts, including provisions for citizen suits. Any attempt 
to undo an EPA regulation must go through the same 
challenging process that was used to develop the 
regulation: public comments, hearings, and agency 
response to the comments. The extensive rule-making 
process raises ticklish questions such as, why is the 
agency changing its mind now, and what is the new 
evidence to support the proposed change? 

E. A major frustration with the EPA is how slow it is 
in responding to a crisis. Are there ways to speed up 
response time?

A. When an environmental crisis arises, the public 
demands immediate action. But understanding the 
complexities that led to the crisis, as well as the short- 
and long-term risks, takes time. In a true crisis, the 
EPA has to make decisions based on the best available 
information at the time. This involves a dicey balancing 
act of how much to apply the precautionary principle. 
The lead crisis in Flint, Michigan and extensive PFAS 
contamination in the U.S. are examples where the EPA 
needs to be more responsive. A particular challenge is to 
communicate risks and uncertainties about those risks.

E. How can the EPA recover?

A. The place to start is with new leadership that’s 
dedicated to restoring the scientific capabilities of the 
EPA and rebuilding faith in its scientific integrity. A 
favorable work environment to attract a capable and 
committed workforce is essential. Connecting the EPA to 
people’s daily lives also plays a key role. Accomplishing 
this, however, doesn’t mean simply returning to the 
1970s approaches toward environmental regulations. 
Over the years, the agency has learned the importance 
of supplementing end-of-pipe regulations with market-
based incentives, public-private partnerships, and other 
collaborative approaches. All of this, of course, must be 
backed up by science and, when need be, enforcement.

E. What’s it like to write as a husband and wife team?

A. We highly recommend it to everyone! It adds a lot 
of interest to a relationship. We have enjoyed many 
stimulating conversations by writing as a team. Bill is 
the science expert, and Rosemarie’s job is to make it 
interesting and understandable for the general reader. 
That’s our goal, to write a book that people can pick up 
and enjoy. To do that, we’re firm believers in the story-
telling method—finding interesting stories that show 
what’s at stake, and what it’s like to actually experience 
an environmental crisis.

E. Your interview will appear in our Special Issue on 
Water and the Coronavirus. What can we learn from the 
book that will inform our understanding of the current 
public health crisis?

A. Protecting public health and the environment is 
an immense and complicated task. Clearly, we would 
be much better off today if the federal public health 
agencies addressing infectious diseases had not been 
diminished in recent years and their scientific advice had 
been more followed from the outset. 

There is a critical need to restore confidence in America’s 



40  |  VOLUME 22  •  NUMBER 3  Water Resources IMPACT 

institutions. Successful response to emergencies 
requires a portfolio of assets but ultimately trust 
is everything. This requires scientific integrity and 
capabilities for the agencies that deal with public health 
and the environment. And depends on more than just 
scientific expertise. There must be good communicators, 
listeners, and decision-makers with high ethical 
standards. Problems such as the coronavirus and many 
of those addressed by EPA also depend on cooperation 
and collective action.  

Based on our years of experience, we’ve found it critically 
important to have strong leadership that is committed 
to the agency’s mission.  A favorable work environment 
is essential to attract capable and committed workforce. 
The public service has been demoralized but, in a crisis, 
we want the best and the brightest working in the 
public’s interest.

Scientific input is only part of the decision-making 
process but efforts to control agency scientists and their 
outputs is very damaging.

E. How has the book been received?

A. Well this was a strange time to release book.  All the 
people that might be our regular readers are a little busy 
right now with a global pandemic, but we have received 
some nice reviews from people we hold in high regard 
like Senator Tom Udall and Former EPA Administrator 
Gina McCarthy. 

E. Where can people get the book?

A. It’s available from all major booksellers and on  
Kindle. Purchasing options are also on our website at 
www.alleyandalley.com.  

E. Thanks for spending time with us.

A. You bet.  In fact, after seeing the webinar series line-
up, [Bill] I became an AWRA member. I’ve actually been 
meaning to do it for a while.  AWRA is doing great work. 
■

William M. Alley, Ph.D., is Director of Science and 
Technology for the National Ground Water Association. 
Previously, he served as Chief, Office of Groundwater for 
the U.S. Geological Survey for almost two decades. Alley has 
more than 100 scientific publications, including the book 
High and Dry: Meeting the Challenges of the World’s Growing 
Dependence on Groundwater, co-authored with his wife, 
Rosemarie. Contact: mwalley@ngwa.org.

1 https://www.awra.org/Members/Events_and_Education/Webinar_Center.aspx
2 https://www.awra.org/Members/Publications/Policy_Statements/Criticality_of_ 
Science_to_Water_Resources_Management.aspx/

AWRA
MONTANA STATE SECTION

Lessons Learned

Montana water professionals responded quickly 
to the SARS-CoV-2 virus under the guidance of our 
Governor, Mr. Steve Bullock. In the brief amount 
of time allotted to this writing, only a handful of 
professionals were interviewed for the Montana 
perspective . The true test of our methods to prevent 
the spread of the virus may take place this fall as our 
caseload was minimal compared to other locations. 
Many Montana companies put travel restrictions 
in place for essential workers, including water and 
wastewater treatment plant employees, in which 
travel outside of the county was prohibited. If the 
employee left the county, then the employee would 
be required to self-quarantine for 14 days at their 
own cost. Distancing requirements put maintenance 
or installation of residential water meters on hold 
and complicated gas and electrical repairs in the 
home as utility employees are restricted from 
entering customers' homes except for emergencies . 
Inspections for land projects such as mine tailing 
impoundment dams, stream restoration projects, or 
revegetation projects are utilizing drone inspections 
to visit remote sites or to comply with travel or social 
distancing restrictions . Time-lapse videos are also a 
popular method to communicate a landscape change 
over time for remediation and or restoration projects . 
Our hearts and thoughts are with those impacted by 
the SARS-CoV-2 virus . As humans across all countries, 
our frailty as well as our ingenuity has been tested. 
We are in full support of the science professionals 
and policy decision makers working to minimize the 
risk for all. ■
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AWRA PARTNER MEMBERS

SILVER PARTNERS

Partnership is an integral part of our organization and field. AWRA is truly grateful for the continued support of our 
Partner Members. Please take a moment to visit their websites and become familiar with what each is doing to further 

water resources management.

GOLD PARTNERS
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The Cassandra Complex in the Age of Pandemic

Eric J. Fitch

“You never want a serious crisis to go to waste. And what I mean by that is an opportunity to do things that you think you 
could not do before.” - Rahm Emanuel 

“Anti-intellectualism has been a constant thread winding its way through our political and cultural life, nurtured by the 
false notion that democracy means that 'my ignorance is just as good as your knowledge.'”- Isaac Asimov

WHAT'S UP WITH WATER

IN THE ANCIENT GREEK MYTHS, one of the most 
powerful and important gods was Apollo, son of Zeus 
and Leto and twin brother of Artemis. He was the god 
of the Sun and light, archery and the arts, (music, poetry 
and dance), healing and diseases, and, most importantly 
for our purposes - truth and prophecy. Like his father 
Zeus, he fell in “love” often. In ancient Troy, his eyes fell 
on Cassandra, the daughter of King Priam and Queen 
Hecuba. In some accounts, Cassandra was given the gift/
blessing of true prophecy by Apollo. She could literally see 
the future. Despite this gift and his lavishing of affection, 
she ultimately rejected Apollo’s entreaties. Spurned, 
yet unable to withdraw the blessing, Apollo cursed her 
making it so that no one believed her prophecies. The 
curse was so powerful, it made all about her consider her 
to be insane despite the ultimate truth of her foresight. 
The Cassandra Complex (aka metaphor, syndrome, 
phenomenon, predicament, and curse) is a term used 
in a variety of modern contexts and disciplines from 
psychology to political science, to environmental studies, 
to philosophy, etc. In general, it refers to the suffering 
individuals or groups feel when society (1) rejects their 
“prophecies” and in doing so (2) suffer the consequences 
which could have been avoided. Many in our modern 
scientific and environmental researchers, educators, 
journalists, and other professionals find themselves 
suffering from the Cassandra Complex when current and 
future societies and individuals suffer from ignoring and 
belittling them.

Unlike what some would have you believe, the 
mechanisms of climate change were well understood by 
some members of the scientific community as was the 
relationship with the burning of fossil fuels. Unfortunately, 
two different groups with their own agendas suppressed 
adoption of these ideas and used them to foster public 
policies to address the impacts and consequences of 
continued fossil fuel use. One side was “mainstream” 

atmospheric scientists and geologists. They clung to 
the idea that the atmosphere, as interpreted though 
recent geological records, was locked into a reoccurring 
cycle of warming and cooling with thousands to millions 
of years oscillating between ice ages and interglacial 
periods. Over time, the scientific community shifted 
from that view to today's view in which anthropogenic 
climate change is the dominant process influencing the 
atmosphere. The second critical group is composed of 
those who recognized the science but rejected any efforts 
to address the problem because they would ultimately 
change society to prohibit the burning of fossil fuels and 
destroy the profitability of that industry. As more and 
more evidence comes to light, the efforts to discredit 
the “prophesies” i.e., the science-based projections, by 
fossil fuel companies and their allies in politics, business, 
journalism, and even science and engineering, were 
deliberate.soil texture, composition, and reactions 
occurring within the soil layer. At the same time, wells 
in certain types of aquifers, such as karst and fractured 
rock, are susceptible to enhanced virus transport.

In Western society and especially the United States, 
science as a social and cultural phenomenon traversed 
as an arc starting in the late 19th century through to 
today. In the late 1800s through the pre-World War I era, 
scientists and those in fields where scientific knowledge 
was a necessity were a much smaller part of Society than 
we have today. Science was looked upon as an exotic 
profession/activity. In the post-World War I era, Science 
and related activities in Medicine and Engineering became 
much more prominent activities and the impacts were 
viewed as greatly benefiting progress and the Human 
Condition. In the post WWII era, science and scientism, 
physicians and engineers were viewed as preeminent 
sources of authority, knowledge and wisdom. Defining our 
society and our culture by science and its achievements 
became de rigueur; Atomic Age, Space Age, Computer 
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Age, etc., became the way we demarcated time.
Not all were happy about this. Economic, political, 

religious and other authorities for whom the ascent of 
science diminished their authority, their profits, their 
license to use and abuse the natural world and other 
factors were threatened by science. These sectors pushed 
back with methods like with those of the fossil fuel 
industry. Other groups relied on additional methods to 
undermine scientific credibility to “pushing science off its 
pedestal”.

Today when we need the rationality of science to solve 
our most pressing problems, these adversarial activities 
have, like the curse of Apollo, turned true prophesy into 
doubt, false skepticism and true knowledge and insight 
into the words of the insane. Meanwhile, the atmosphere 
is warming, critical sources of water are drying up or 
being polluted past potability, critical habitats are being 
destroyed and the diseases they kept sequestered from 
humans are loose in the world, and so much more that 
was predicted has come to pass. Many of the things 
science tried to warn us would happen if we didn’t take 
them seriously and change our ways are here. We can 
almost hear Cassandra’s plaintive wail: “Why didn’t you 
listen? I tried to warn you!” Who plays the scorned Apollo 
in this scenario? Who cursed us? Commodore Oliver 
Hazard Perry, reporting on his victory in the Battle of Lake 

Erie in the War of 1812 famously wrote “We have met the 
enemy and they are ours." Oh, that we could report today 
that this diminution of trust and reliance on science was 
created by outside forces. We could rally, confront and 
conquer these adversaries. Instead we are dealing with 
the reality that Walt Kelly put in the mouth of his most 
famous character Pogo Possum: “We have met the enemy 
and he is us.”

Is there anything that can be done? Can the anti-
science, anti-intellectual strains of our society and culture 
be overcome? On the positive side, there is still time 
and the mechanisms of victory are within our grasp. 
Democracy holds one part of the cure. Many elections 
hold clear choices between the sides. What remains 
of the free press can lay bare the dwelling places of 
ignorance, fear and its manifestations as anti-science, 
anti-intellectualism. Educational institutions and especially 
those of higher learning still have the power to bring 
enlightenment. All of these and more can bring ignorance 
into the light which as the old saw goes, is the best 
disinfectant. On the negative side, time is short. In the 
words of Dylan Thomas, let me exhort you, “Do not go 
gentle into that good night. Rage, rage against the dying of 
the light.” ■
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Tell your recruiting story to thousands of job seekers, AWRA 
members, and water resources industry professionals. 

 
We’re a partner of the Engineering & Science Career Network and 

can help you tap into a talent pool of candidates with the 
experience, training, and education needed for long-term success. 

 
12,250 Searchable Resumes | 2,474 Searchable Jobs | 2,064  Average Job Views 

 
careers.awra.org/employers             

Find the best.  
 

Meet your  
recruitment 

goals. 
 

Attract top 
talent. 
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Join  

 

SAVE THE DATE | July 19-21, 2021 
Connecting Land & Water for Healthy Communities Conference 

JOIN your fellow water resource 
industry professionals at the 
AWRA 2021 Summer 
Conference. #AWRA2021 
 
LOCATION  
Hyatt Regency Denver Tech 
Center 
7800 E Tufts Ave 
Denver, CO 80237 
 
REGISTRATION  
www.awra.org 
AWRA members save on all 
conference registration rates. 
 

This conference brings together 
multi-disciplinary stakeholders, types 
of organizations, and professions to 
address the design, integration, and 
implementation of the programs 
necessary to better connect land 
and water planning and policy. 
 
With a focus on the relationships 
among water resources management, 
utility operations, and land use 
planning and design, attendees will 
come away with an understanding 
and strengthened personal 
networking connections across the 
disciplines and professions critical to 
water and community sustainability. 
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AWRA CALIFORNIA (NORCAL) STATE SECTION

Explores Managed Retreat

In February, the NorCal State Section, in collaboration with the Water Foundation and the Governor’s Office 
of Planning and Research, convened a 27-person, multi-sector working session on Managed Retreat. The 
premise of managed retreat is that the natural resources community can already identify areas that will be 
(or already are) at high risk to hazardous conditions and episodic stressors, and therefore, it is responsible to 
use that foresight to reduce future harm to humans and ecosystems .

In the water sector, this topic is of particular concern to flood managers and those responsible for coastal 
resources. In recent years, catastrophic wildfire has emerged as a critical water sector concern.

Pre-COVID-19, our vision was for this convening was it would be the first in a series that would ultimately 
determine the potential for a method(s) predicting need and implementing managed retreat. It was 
anticipated the analytical framework might be based on an initial assessment of resources along two axes: 
resilience to climate change and value . The intended audience is resource managers . The purpose is to 
minimize foreseeable human misery .

The participants adopted the Chatham House Rule for use during the session to support candor . Under 
this rule anyone who comes to a meeting is free to use information from the discussion but is not allowed 
to reveal who made any comment. The discussion of managed retreats was oriented to the assumption that 
we (the participants) ourselves will be the people retreating. Discussion was to be framed in the first person, 
not as referencing something hypothetical or as something that happens to “them” . This ground rule created 
agreement that the subject of managed retreat will be us.

During the first workshop participants considered the following questions:
• What is managed retreat?
• How is managed retreat relevant to your life and work?
• In your experience, what is preventing proactive managed retreat from happening?
• What is your favorite example of managed retreat?
• How can we address equity and social justice from the beginning of our work in managed retreat?
• If you could change one thing to make managed retreat possible at scale, what would it be?
• What is the potential work this group might do together in 2020?
• What should be our next steps? How often should we meet? and Who is missing from that should be 

added to the group?
As part of the closing session, the group identified key parties that should be included in future sessions and 

agreed that it was useful to reconvene and identify opportunities for collaborations.
We hope to reconvene and continue the discussion sometime soon, although our original vision of a series 

has been hindered by the reality of a worldwide pandemic. Ironically, the whole world is participating in a 
different kind of managed retreat.

In addition to the convenors, thanks go to everyone that attended the session including the former State 
insurance Commissioner, AWRA’s immediate past president, the current AWRA co-chair of the Integrated Water 
Resource Management committee, and the representatives from the San Francisco Estuary Institute, Water 
Foundation, the CA Dept. of Water Resources, Milliman Foundation, Center for Law, Energy & the Environment 
(CLEE- Berkeley Law), USGS, UCLA, UC Davis, The Nature Conservancy, UC Agriculture and Natural Resources, 
Ocean Science Trust, Ocean Protection Council, Harris and Associates, Stantec Consulting, CA Water Boards, 
City of Benicia, Cal State Sacramento, and UC Santa Cruz . ■
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WHERE WILL YOUR CAREER TAKE YOU? 

CAREER LEARNING 
The Career Center offer various articles and 
presentations with topics that include networking, 
creating powerful resumes, behavioral interviewing, 
and much more. 

The AWRA Career Center offers professional  
services to help you build and manage your career  
for maximum success!  

 
        

      
     

       
   

CAREER COACHING 
Experienced coaches, with a variety of professional 
backgrounds, all have graduated from an accredited  
training program and are certified in behavioral style 
analysis and interpretation.    

        
         

          
      

        

careers.awra.org 

RESUME WRITING 
Not receiving calls on your resume, trying to make  
a career change, or want to ensure  you have an 
edge in the job market? Let certified, experienced 
writers craft you a resume that gets noticed! 
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Monthly educational webinars give you… 

cutting-edge information from recognized industry leaders 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

local and national coverage stories, case studies, and beyond 

member-only benefit 
free registration for AWRA members 

convenience and ease of participation 
anytime learning with archived recordings and free PDH opportunities 

 

JULY 15 | 1:00 – 2:00 PM ET 
TOPIC 
Developing Pathways to 
Solutions to Wicked Water 
Problems 

 
SPEAKER 
Sharon B. Megdal, Ph.D. 
Director, Water Resources 
Research Center 
The University of Arizona 
 

SEPTEMBER 23 | 1:00 – 2:00 PM ET 
TOPIC 
Failure is Not an Option: Using Social 
Infrastructure for Urban Water 
Delivery When There’s No 
Engineering Solution 

SPEAKER 
Amber Wutich 
President's Professor 
Arizona State University 
 

 
 
 
 
 

For $64 more, join AWRA and enjoy all monthly webinars and unlimited access to 
recorded programs! REGISTER ONLINE: https://bit.ly/2DM2iNw 

Non-members: $25/per AWRA Members: FREE 
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