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Our March 2020 Study: Lessons Learned from the 
2017 Tubbs Fire and 2018 Camp Fire

https://doi.org/10.1002/aws2.1183

Wildfire caused widespread 

drinking water distribution 

network contamination

Download FREE here: 

VOCs and SVOCs present, levels can exceed 

hazardous waste limits (40,000 ppb benzene, etc.)

Do Not Use water order should be issued 

Protect homeowners and their plumbing
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Chemical that 

Exceeded a 

Drinking Water 

Limit

2018 Camp Fire  (8 months after the fire) 2017 Tubbs Fire (11 months after the fire)

PID DOWC Exceedance Santa Rosa

Max,

ppb

Max,

ppb

Exceeded 

Long-Term 

Limit?

Exceeded 

Short-Term

Limit?

Max, 

ppb

Exceeded Long-

Term Limit?

Exceeded 

Short-Term

Limit?

Benzene >2,217 530 Yes Yes 40,000 Yes Yes

Methylene chloride 45 NA Yes No 41 Yes No

Naphthalene 693 NA Yes Yes 6,800 Yes Yes

Styrene 378 NA Yes No 460 Yes No

Tert-butyl alcohol 13 NA Yes - 29 Yes -

Toluene 676 NA Yes No 1,130 Yes No

Vinyl chloride 1 NA Yes No 16 Yes No
Long-term limit for an adult for 70 years
Short-term (1 day) limit for a 1 year old child

Drinking Water Distribution System Impacts
500 ppb benzene – U.S. Federal RCRA hazardous waste limit

AWWA Water Science, Proctor et al. 2020
https://doi.org/10.1002/aws2.1183



Standing homes were 
scattered throughout 

the contaminated water 
systems: PID Example

PID Pressure Zones vs. Standing Structures

2 sources

1 treatment plant

7 pressure zones

172 miles of buried pipe

PVC (35%)

Steel (33%)

CML (19%)

AC (10%)

Irons (6%) 

1,400 fire hydrants

10,600 service lines and 

meters

Cu, Brass, GIP, 

GSP, HDPE, PB



Do Not Use



Possible Primary Sources 

1. In-situ plastic thermal 
decomposition (PVC pipes, 
HDPE pipes, PB pipes, gaskets, 
meter components, etc.)

2. Contaminated air/materials 
drawn into depressurized system

3. Contaminated water from 
building plumbing drawn into 
compromised distribution system

Confirmed Secondary Sources
Partitioning/Adsorption/Absorption:

Water  Material
See video at

www.PlumbingSafety.org
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December 2020 Study: Thermally damaged plastic 
pipes can be a source of water contamination

https://doi.org/10.1039/D0EW00836B

Drinking water contamination 

from the thermal degradation of 

plastics: implications for wildfire 

and structure fire response
Download FREE here: 

Heating new HDPE, PEX, PVC, CPVC, and PP 

pipes < Tdeg generated VOCs and SVOCs

Benzene was generated by all pipes except PP

Once plastic cooled, chemicals leached into water
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https://doi.org/10.1039/D0EW00836B


Chemicals can sorb into and leach from water system 
materials including plumbing components

For water samples, 
Stagnation Time is 

needed

Before you collect a 
water sample you 

must allow the 
chemicals to leach 

out into water.

Watch the video at https://youtu.be/ythX2fP3-S4
How chemicals contaminate plastics and drinking water



Science was applied to 
some water distribution 

system testing and 
decontamination decisions, 

but more work is needed

Numerical modeling:
Greater than 286 days vs. 

less than 64 days of
continuous water flushing 

for 1-inch HDPE service line

Water Distribution System
Decontamination

Collaboration between Us & USEPA
Hydraulics

Polymer Science
Environmental Engineering

(Haupert et al. 2019)

https://engineering.purdue.edu/PlumbingSafety/opinions/Final-HDPE-Service-Line-Decontamination-2019-03-18.pdf



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

Critical Public Health Issues

1) Water use restrictions,

2) Plumbing sampling and 

testing,

3) Plumbing decontamination 

methods and validation,

4) Water tank selection and 

maintenance,

5) In-home treatment device 

selection and maintenance, 

and

6) Plumbing design and 

material selection for property 

repairs and new construction.

Natural Hazards, Published May 2021 

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


Q: Should in-home POU water filtration devices be used to 
treat wildfire contaminated drinking water? 
Water Collected 

and Analyze

Preliminary Results, ppb

Benzene Toluene Ethyl Benzene Xylene

Entering the filter 713 911 87 212

Exiting the filter

1 L 20 15 3 4

1.5 L 33 30 5 9

2 L 47 46 6 11

3 L 64 75 10 21

3.5 L 62 75 10 20

4 L 24 22 4 5

4.5 L 87 98 11 21

5 L 37 37 5 8
In 2019, CA OEHHA concluded that short-term 26 ppb benzene exposure would 
prompt an increased risk of blood effects in children such as a decrease in 
lymphocytes and white blood cells; Benzene has a 5 ppb Federal MCL, 1 ppb CA MCL

The devices are NOT
designed for this. 

The range of 
contamination must 
be known + testing.
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Prior to 2017 
public water 

systems never 
tested.
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We created 2 page inspection and water 
testing guidance for private wells and 

building water systems

Released May 2021
Access here  [Click]
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https://engineering.purdue.edu/PlumbingSafety/resources/wildfire-response
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NEW: Building Water Essentials – Open 
10 Hour, Online Short-Course

If interested e-mail awhelton@purdue.edu

Info and registration: https://cutt.ly/Sg4RXJv

Input from practicing engineers, scientists, 
utilities and public health officials.

A training tool, an encyclopedia, and an 

extensive FAQ, designed to be immediately 

applicable in the field.

Modules do not have to be taken in sequence.

.

mailto:EngrOnline@purdue.edu
https://cutt.ly/Sg4RXJv


 Online short-course
 Plumbing education videos
 Flushing plans
 Plumbing explainers
 List of projects
 Scientific opinions
 Resources  presentations
 Scientific reports
 External plumbing docs
 YouTube Channel

Thank you. 

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

www.PlumbingSafety.org

10 hr, 1 CEU, Self-paced, Online 

Building Water Essentials Short-Course:
https://engineering.purdue.edu/online/certifications/b

uilding-water-essentials
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