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Torres del Paine, Southern Chile



King George Island, Antarctica



Treriksröset, northern tips of Sweden, Finland, Norway



Haba Xueshan, Yunnan, China 



How to Speak Chemistry What is PFAS?
Properties
• Surfactant
• Persistent
• Bioaccumulative
• Toxic

P F A S



Where else do they come from? 



Where else do they come from? Manufacturing



Where do they come from? 
Aqueous Film Forming Foams (AFFFs)

Peterson AFB started use in 1970



Source: MDEQ 2018



How did PFAS get here?



Jan. 2016



Environmental Justice

Relating to the disproportional environmental health and risk
burdens associated with social inequality - including but not
limited to racial and ethnic identification, socioeconomic status,
gender, age, and more recently, nationality/ citizenship
/immigration status.



Environmental Justice

Anthropogenic pollution, a category into which PFAS
contamination would be placed, is one of the most common
ways that marginalized groups get exposed to substances with
negative environmental health outcomes.



Feb. 2019



Colorado Springs Gazette, May 2018

PFAS in Our Backyard
1. One of the largest affected groups (70k people)
2. Source = Peterson AFB 
3. Water districts first to take action
4. Other water users?  Long term impacts?



Initial Responses
• Water Managers:   First priority was to to stop the exposure.  A major crisis, 

financially and politically. 

• Air Force response:  Financial support.  Public relations.  

• Colorado Department of Public Health and Environment (CDPHE):  Try to get 
information into the hands of those who needed to make decisions.   Scale of 
pollution meant that the agency lacked funding to do what other states did.

• Community Organizing:   Fountain Valley Clean Water Coalition



Engagement
• Education
• Institutional 

support

Action
• Informing policy 

response
• Supporting 
community groups

Specific Aims of the Fountain Valley Water Project

Research
• Free testing 

($300/sample!)
• Map plume

Goal of increasing scientific 
accessibility and scientific 
literacy in communities with 
less direct representation



1. Surface Waters (streams & tributaries)
• Where/how is PFAS moving?

2. Groundwater (wells, ag, drinking water)
• Underground ‘plume’

3. Soils (ag, gardens)

Science Aims of the Fountain Valley Water Project



How to measure PFASs? 

Capable of measuring sub Parts per Trillion (ppt)

Less than half of a drop of PFOA in a super tanker containing six million gallons of oil would comprise about one part per trillion.

High Pressure Liquid Chromatography 
Triple Quadrupole Mass Spectrometry
= LC-MS/MS or triple quad

$300 per sample + $100/hr for 
sample collection



Constructing the Surface Water study

Identify all surface 
waters

Determine how PFAS 
is moving

Collect every 6  mo.
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EPA Advisory: 70 ppt (PFOS + PFOA)Aug. 8, 2018

Surface Water study: initial results

Hot spot by PAFB (5x EPA advisory)

Sample into Pueblo County?

PFOS +
PFOA
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Surface Water study: initial results

PFHxS



Constructing the Groundwater study

Thousands of groundwater wells: How to sample them?



26

Challenges in constructing the Groundwater study

Mailers, door-to-door, 
e-mail, website, 
newspaper…



Hot spots in the groundwater results.

Transport is complex 

– need more data

Hot spots in the 

Fountain Creek 

Alluvium aquifer

>50 ppt in Wigwam 

well water – over 25 

miles south of AFB
PFOS +
PFOA



Project outcomes so far.
Communication and Translation Scientific

$35k in tests 
for community



Map source: EWG.org

722 PFAS Contamination Sites as of August 2019

>$1 trillion for remediation
99.5% Americans have PFAS in their blood

Fourth National Report on Human Exposure to Environmental Chemicals; Centers for Disease Control and Prevention: Atlanta, 2015.

Hu, X. C.; et al. Environ. Sci. Tech. Let. 2016, 3, 344.



Thanks for listening!
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