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November 8, 2018
• Started by Pacific Gas and 

Electric (PG&E) equipment 
failure

533,000+ acres burned
14,000+ structures destroyed
85 fatalities
20,000+ people displaced
600,000+ trees need to be cut 
down

Deadliest and most destructive 
in California state history 911 Calls:

https://www.sfchronicle.com/california-wildfires/article/Camp-Fire-911-calls-As-flames-raced-in-13541139.php

https://www.youtube.com/watch?v=YEbUDX73gmY
https://www.youtube.com/watch?v=YEbUDX73gmY


https://www.google.com/search?rlz=1C1CHBF_enUS810US810&biw=1536&bih=754&tbm=isch&sa=1&ei=qQWiXP-
2LueOggeo3p6oDQ&q=PARADISE+CA+CAMPFIRE+PROGRESS+MAP&oq=PARADISE+CA+CAMPFIRE+PROGRESS+MAP&gs_l=img.3...18715.19878
..20175...0.0..0.55.197.4......1....1..gws-wiz-img.NS6lNgxogMI#imgrc=4ZKeG40DHTXuvM:

Areas Affected
Paradise
Magalia
Concow

Butte Creek Canyon
Mineral Slide

Centerville
Pulga

Deadwood
Jarbo

Park Hill
Yankee Hill
And more…

https://www.google.com/search?rlz=1C1CHBF_enUS810US810&biw=1536&bih=754&tbm=isch&sa=1&ei=qQWiXP-2LueOggeo3p6oDQ&q=PARADISE+CA+CAMPFIRE+PROGRESS+MAP&oq=PARADISE+CA+CAMPFIRE+PROGRESS+MAP&gs_l=img.3...18715.19878..20175...0.0..0.55.197.4......1....1..gws-wiz-img.NS6lNgxogMI#imgrc=4ZKeG40DHTXuvM:


https://www.google.com/search?q=paradise+ca+campfire&rlz=1C1CHBF_enUS810US810&source=lnms&tbm=isch&sa=X&ved=0ahUKEwi18rb
nja_hAhUsTd8KHVMMBRgQ_AUIDigB&biw=1536&bih=754&dpr=2.5#imgrc=twUieK5DIRAbLM:

https://www.google.com/search?q=paradise+ca+campfire&rlz=1C1CHBF_enUS810US810&source=lnms&tbm=isch&sa=X&ved=0ahUKEwi18rbnja_hAhUsTd8KHVMMBRgQ_AUIDigB&biw=1536&bih=754&dpr=2.5#imgrc=twUieK5DIRAbLM:


Characteristic Description as of 2017 US Census Town of Paradise

Population

Population 26,682
Under 5 yrs old 4.1%
Under 18 years 17.5%
65 years and older 25.1%

Race and
Origin

White non-Hispanic 92.1%
Asian 1.0%
Other race not mentioned 6.9%
Foreign Born Persons, 2013-2017 2.4%

Housing and
Language

Owner occupied housing units 69.9%
Median value of those units $205,500
Persons per household, 2013-2017 2.42
Language other than English spoke at home, 2013-2017 4.7%

Education
High school graduate or higher, percent of persons age 25 years+, 2013-2017 91.4%
Bachelor's degree or higher, percent of persons age 25 years+, 2013-2017 25.2%

Income and
Poverty

Median household income (in 2017 dollars), 2013-2017 $48,831
Per capita income in past 12 months (in 2017 dollars), 2013-2017 $27,272
Persons in poverty, percent 13.7%

https://www.census.gov/quickfacts/fact/table/santaanacitycalifornia,paradisetowncalifornia/PST045218



96.4% of all 
residential 
buildings 
destroyed

95.3% of all 
commercial 

buildings 
destroyed

Courtesy: 
Phillip Ulbrich, 
FEMA

Town of Paradise Limits



https://wildfiretoday.com/2018/11/13/cal-fire-releases-map-showing-status-of-structures-affected-by-camp-fire/

Standing Homes

https://wildfiretoday.com/2018/11/13/cal-fire-releases-map-showing-status-of-structures-affected-by-camp-fire/




Water Heater





Multiple drinking water systems impacted

• Paradise Irrigation District serving 23,000 people
• Del Oro Water Company serving 14,000 people
• Gran Mutual Water Company serving 200 people
• Private wells in burn area: 2,000+ wells serving 6,000+ people



Scientific Support Team Onsite Visits, 
Feb. 10-14 & Mar. 24-27, 2019

After the fire, Paradise Irrigation District (PID), which supplied water to the town observed high 
level of benzene in their water distribution systems and service lines.  

Currently, PID is under state emergency with Do Not Drink, Do Not Boil order, and their priority 
at this point is thus to lift the water ban after safe drinking water can return.  





Water Utility Infrastructure Damage



Source water: No impacts, high quality

Paradise LakeMagalia Reservoir



B

• T Water treatment plant  
NOT contaminated

Distribution system  
YES contaminated



Some water meters did not survive

Some plastics melted, 
decomposed, and cooled



The plastic water meters have plastic water contact materials
Nylon PPO Housing, bottom
PP Screen
LDPE Strap 
EPDM O-rings
SAN (Modified w/ 
graphite, Teflon & mica) Disc

Nylon 6/12 Magnut hub molding, crossbar, thrust roller
31600 Stainless Steel Disc spindle, magnet spindle, thrust roller
Nylon PPO Chamber top and bottom

Lithium
Ion

Battery

Some meters have 
no visual damage but 

are chemically 
contaminated



VOC - Volatile organic compounds 
(VOCs) are organic chemicals that 
have a high vapor pressure at 
ordinary room temperature.



Review of PID’s Water Contamination Data: 
So far multiple VOCs have exceeded the drinking water 
limits, and results are too limited to predict the future 

Chemical
Detected

PID (5 mo.)
172 mi water 

system

CA State 
1 sample

in PID

City of Santa Rosa
5.2 mi water 

system
n Max n Max

Benzene

<200

923 2,217 8,222 40,000
DCM 15 - - <5
Naphthalene 278 693 661 6,800
Styrene 100 378 6,062 460
TBA (NL) 13 - 339 29
Toluene 100 676 8,222 1,130
Vinyl chloride 1 - 6,062 16

CA Notification levels 
(NL): health-based 
advisory levels 
established by DDW 
for chemicals in 
drinking water that lack 
maximum contaminant 
levels (MCLs). 

20

• Santa Rosa: Highest 
levels typically found 
at meters

• PID: Not many meter 
samples yet



Hypothesis | Causal 
Factors

Potential primary VOC 
sources are due to the thermal 
decomposition of plastics

• PVC, HDPE, PB pipes 
• Gaskets 
• Meter components
• Other plastics

1° Sources vs. 2° Sources



You can view online at www.PlumbingSafety.org hosted by Purdue

http://www.plumbingsafety.org/





Ongoing Scientific Challenges
1. People are living in area and using damaged water system contaminated water
2. Chemical contamination continues to move around the water system
3. Rapidly characterizing the scale of infrastructure damage (physical/chemical)
4. Target threshold for system cleanup. 

• Debates of 0.5 ppb vs. 1.0 ppb vs. 1.4 ppb vs. 5 ppb benzene
5. Can some plastics be decontaminated in place?

• Flushing time needed will be influenced by mass adsorbed, diffusivity, flowrate, water 
temperature, chemical  concentration in the decon solution, plastic type.

6. Commercial laboratory contamination, no QA/QC spot checking labs
7. Hazardous waste classification of decon water and contaminated water system 

materials (and plumbing) and their disposal
8. Plumbing contamination and exposures (residential vs. commercial)
9. In-building water treatment despite County Health Dept. warning against it
10. Irrigation water use safety and system integrity
11. Potable water tank safety monitoring



Andrew Whelton, Caitlin Proctor,  
Amisha Shah, David Yu 

Purdue University

Juneseok Lee, Manhattan College

Questions?
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