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Resilience noun

re·sil·ience | ri-ˈzil-yən(t)s

The ability to bounce back 

from misfortune or change

Safe drinking water and infrastructure are critical to the 

health, safety, and economic security of our nation

100M+ residential

5.6M+ commercial

https://www.merriam-webster.com/dictionary/noun


1,000s of communities 
each year are affected 

prompting drinking water 
safety risks

Floods, Hurricanes
Tropical Storms, 

Tornadoes, Snow & Ice,
Wildfires

3

Wildland Urban Interface (WUI)
Human development intermingles with vegetative and wildland fuels 

Fastest growing land use

46M+ residences in 70,000 communities

EnvironmentAmerica.org



Wildfire: Public and private drinking water 
systems are vulnerable
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Plastic water system materials can be primary and
secondary sources of hazardous waste scale drinking 
water contamination, sometimes requiring weeks to 

months to decontaminate.
Proctor et al.; Haupert and Magnuson; Isaacson et al.; Draper et al.

https://doi.org/10.1002/aws2.1183
https://ascelibrary.org/doi/10.1061/(ASCE)EE.1943-7870.0001542
https://pubs.rsc.org/sg/content/articlelanding/2021/ew/d0ew00836b
https://doi.org/10.1021/acsestwater.1c00401


Water Systems Face Multiple Challenges During Response
Pressure, utility network and building plumbing: Leaking, destruction

Power: Electric poles down, shutoff by provider, natural gas generators destroyed, lacking fuel

Telecommunications: Outages inhibit tank level, pressure, chemical feed, and pump status monitoring

Personnel: Hazard situations, unable to respond due to staff availability

Contamination: Chemicals and microbiologicals drawn into the water system, immediate health risk

Support firefighting
Isolate damage 

Maintain pressure
Water use warnings

Personnel surge
Restore control, pressure 

Repeated sampling
Laboratories

Personnel surge
Repeated sampling

Laboratories
Decon, remove, replace

Resilience:
The ability to 
bounce back 

from misfortune 
or change

Whelton et al. In Prep.Discoveries



Potential PRIMARY Sources 
of Chemical Contamination
1. Forest biomass or 

structure combustion

Depressurized

2. Plastic thermal degradation

3. Contaminated 
water back 
siphonage

Secondary Sources: Infrastructure

Isaacson et al. 2021Discoveries





https://doi.org/10.1007/s11069-021-04714-9

Water safety attitudes, risk perception, experiences, and 

education for households impacted by the 2018 Camp Fire

Household Public Health Support 

Not (yet) Based on Science

1) Water use restrictions 

2) Plumbing sampling and testing

3) Plumbing decon and validation

4) Water tank selection and 

maintenance

5) In-home treatment device 

selection and maintenance

Natural Hazards, Published May 2021 

Rural communities are especially impacted 

Odimayomi et al. 2021Discoveries

https://doi.org/10.1007/s11069-021-04714-9


Well testing after the Marshall Fire: 
Evidence is lacking to inform 

decision making

No published data

20 different U.S. guidance documents: AK, 
AZ, CA, CO, KS, MN, NM, MT, OR, WA, CDC, 
and 2 universities (CO, IN)

 Microorganisms (20)
 Nitrate (8), Heavy metals (6)
 VOC: 9 (most said BTEX only)
 SVOC: 4 (some said PAH only)

To address this gap, we helped Boulder County and CDPHE 
after the 2021 Marshall Fire… but more to be done.

Jankowski, Isaacson et al. In Review.

Guidance also varied across Canadian agencies 

Discoveries



Action and Leadership Needed: 
Mitigation, Response, and Recovery

1. Lessen the chance of misfortune: Harden infrastructure, adopt policy
a. Require reliable emergency generator fuel
b. Require backflow prevention devices on building water service lines
c. Require concrete meter boxes and metal service lines where near surface
d. Require setback distances from water system assets (meter boxes, exposed pipes, tanks, etc.)
e. Require water meters with remote shutoff
f. Encourage zoning of water distribution systems
g. Encourage interconnections with neighbors for emergency water supply

2. Lessen the time to recover: Adopt policy, hold standards absolute
a. Designate USEPA** as the primary lead agency under the National Response Framework for 

drinking water and wastewater utility operations
b. Designate CDC as the primary lead agency under the National Response Framework for private 

wells, unregulated water systems, building plumbing, and onsite wastewater systems
c. Require an evidence-based water advisory decision making process (advisory issue and lifting)
d. Catalyze a national laboratory disaster response network

3.Lessen the time to recover: Enshrine advances into practice and training 
a. Establish a national rapid technical support/training network with public health disaster focus
b. Create post-disaster local health department corps, surge capacity like
c. Innovate new technologies for water systems damage detection, response, and recovery

**Comments Offered on Hearing, “Critical Infrastructure Preparedness: A Focus on Water” by Dr. Kevin Morley, AWWA; September 23, 
2022. U.S. House of Representatives, Committee on Homeland Security.



Free to watch here: https://www.youtube.com/watch?v=kFtZtcgRfJM

Some Ongoing Projects, Initiatives, and Resources

Disasters & Emergencies Course:
Science, engineering, policy, law, 

insurance, communication, journalism

https://www.youtube.com/watch?v=kFtZtcgRfJM


.

 Post-fire chemicals to test for

 Brief videos for emergency 
managers and health officials

 Guidance for private well owners

 Guidance for building owners

 Federal and state government 
agency resources

 FEMA mitigation guidance

 Other training resources

www.PlumbingSafety.org 

Wildfire Response and Recovery Guidance for 
Municipalities, Public Health and Elected Officials



.

Funded by:

US EPA grant R836890

Paradise Rotary Foundation

Water Research Foundation 5106

NSF RAPID grant 2214580

Purdue University

More Lessons Coming Soon to:
www.PlumbingSafety.org

Thank you

Andrew Whelton, Ph.D.
awhelton@purdue.edu

A Special Thanks To…

and more…

http://www.plumbingsafety.org/
mailto:awhelton@purdue.edu

