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Fire Fighting Foams

With PFAS

Aqueous Film 

Forming Foams 

(AFFF) 

Major issue at 

military and civilian 

aircraft facilities and 

Fire Training Areas (FTA)



Per- and Polyfluoroalkyl Substances (PFASs)

Perfluorinated chemicals 

A group of toxic chemicals that includes PFOA 

and PFOS and other per- and polyfluoroalkyl

substances (PFASs). 

Perfluorooctanoic Acid (PFOA)

Perfluorooctyl Sulfonate (PFOS)

That’s as far as I’m 

going on Chemistry it 

gets very complicated



‘Not a problem you can run away from’: 

Communities confront the threat of 

unregulated chemicals in their drinking water

January 2, 2019

PFAS in the Headlines



Persistence of PFAS



Aircraft Hanger Fire suppression System

Where does the foam go?

(many cool youtube videos)





Moeller et al., Distribution and sources of polyfluoroalkylsubstances (PFAS) in the 

River Rhine watershed, Environmental Pollution, 58(10), 3243-3250, 2010. 



Fire Training Areas: Conceptual Model

Source ITRC, Interstate Technology Regulatory Council, Environmental 

Fate and Transport for  Per- and Polyfluoroalkyl Substances



Evaluation of PFAS Flux 

Measurement Using Passive 

Flux meters

Dirk Pohlmann, PE, Ryan Morrish, and Andrea Slowey 

(Bay West LLC)

Matt Marrs, PG, REM (Air Force Civil Engineer 

Center) and Paul Rekowski, PE (AGEISS Inc.) 



Site PFAS Plume  

Source FTA

Small 

Stream

Wurtsmith AFB, PFAS Plume Migrating toward Creek



PFOS

Plume

PFMs deployed 

in 10 wells.

Used non-ionic 

resin for PFOS

Sorbent

Ambesorb



Passive Flux 

Meter

Technology
Sorbent with Tracers

(activated carbon)

Viton Washers

(minimize vertical flow)

Tube for flow bypass

Retrieval wire

Annable et al., ES&T, 2005



Passive Flux Meter™:
Groundwater & Contaminant Fluxes

Hatfield et al., Journal of Contaminant Hydrology, 2004

q
MR < 1

.

MC q

Displaced resident tracers for groundwater flux

Captured contaminants for contaminant fluxes

Slotted well screen



Well ID Area PFOS flux PFOS Mass PFOA flux PFOA Mass

(M
2
) (ug/M

2
/day) (g/day) (ug/M

2
/day) (g/day)

FT02-FTP11S 114.0 651 0.074 51 0.006

FT02-FTP11M 139.9 0.0 0.000 0.7 0.000

FT02-FTP11D 77.7 0.0 0.000 0.7 0.000

FT02-FTP12S 104.1 16,205 1.686 1,990 0.207

FT02-FTP12M 127.7 2.5 0.000 1.9 0.000

FT02-FTP12D 71.0 5.7 0.000 4.6 0.000

FT02-FTP13S 178.4 3,200 0.571 251 0.045

FT02-FTP13M 218.9 0.8 0.000 0.9 0.000

FT02-FTP13D 121.6 6.8 0.001 1.9 0.000

FT02-FTP14S 178.4 413 0.074 1.3 0.000

FT02-FTP14M 218.9 0.0 0.000 0.8 0.000

FT02-FTP14D 121.6 0.9 0.000 0.9 0.000

Total 2.407 0.259

Table 2.  PFOA/PFOS Flux and Daily Mass Based on PFMs 

PFAS-PFM based 

block centered Mass 

Discharge

About 2.5 g/day PFOS



Mass Discharge from Pump and Treat

Pumping well FT02-PW2 FT02-PW3

   Avg. Flow Rate - July 26 - Sept 24 2017 (L) 78.0 120.2

PFOA (09Sept17) (µg/L) 4.990 0.891

Daily Mass (ug) 560,328 154,285

Daily Mass (g) 0.56 0.15

Total Daily PFOA Mass Captured (g)

PFOS (09Sept17) (µg/L) 25.30 9.26

Daily Mass (ug) 2,840,940 1,039,806

Daily Mass (g) 2.84 1.04

Total Daily PFOS Mass Captured (g)

Total Daily PFOA/PFOS Mass Captured (g)

3.88

0.71

4.60

Table 1.  Daily  PFOA/PFOS Capture Rate

Similar Mass Discharge Range



Mass balance for groundwater to surface water

Assume PFOS MD = 2.5 g/day

Streamflow estimated at 0.1 m3/s             

Aisopou et al. / Journal of Contaminant Hydrology 172 (2015) 71–83

Concentration of PFOS

290 ng/L



Detroit Free Press Article: Wurtsmith Oscoda Michigan 2018/10/15/pfas-tainted-foam-water

PFAS Discharge to a Groundwater Fed Lake

After one year concentration = 50 ng/L  2.5 g/day PFOS

Lake volume estimated at 18M m3



• PFM is a versatile passive device to measure 

cumulative fluxes of water and contaminants

• PFOS and PFOA PFM development continues

• A second sampling is planned for Wurtsmith AFB 

Summary



PFAS

Plume

PFMs deployed in 

10 wells.

Used non-ionic 

resin for PFOS

Sorbent

5 g/day

Flux Session




