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PFAS in the News

SLENT-ER SPRNG

The DDT of this generation is
contaminating water all over the
US and Australia

- What are PFASs, the toxic il -_ Hel
o cChemicals being found in et S Senators Announce Funding For

drinking water? Research, Remediation Of PFAS

s Chemicals

Business 3y LUCASWILLARD » APR 11,2018
3M Settles Minnesota Lawsuit for $850 O et @ snee @ ir @ ere
Million a ’

Listen
By Tiffany Kary > !
February 20, 2018, 1:53 PM MST Updated on February 20 2018, 5:02 PM MST

w2000 suit alleged cancers, colitis linked o Scotchgard toxin New York's U.S. Senators have

» Chemicals not a health risk at current exposures, 38 said

announced federal funding to support

[ M Co. has sertled a lawsuit with Minnesota’s Antorney General Lort research and remediation efforts for
Klerare swanscn for 850 million, putting an end 1o eight vears of litigation over a ities faci " . f
[ E— fermer Scotchgard ingredient that got into the state’s drinking water. communities facing contamination from
i poet the chemicals PFOA and PFOS.
D Ernail The fuods will be used 1o Gnaoce projects that iivolve drinking water and
water inability, according te statements from 3M and the saate, after
In this article Minnesoia alleged that chemicals known as PFCs could cause harm o Democrats Charles Schumer and Kirsten
citizens, e -
- Gillibrand said the recently passed
20877 s The agreement materialized just as jury selection got underway ‘Tuesday, omnibus spending bill includes $63.8
— and after Judge Kevin 5. Burke urged the parties to compromise, saying o o
WRELESOTA FOLUMON that it wasm't in the best interests of the state’s citizens or 3M's million for the research and remediation
Frivate Company shareholders for the case to drag on.

of perfluoronated chemicals.



PFAS in the News

KGUN 9 ON YOUR SIDE > NEWS > LOCAL NEWS Yy =

Tuclzlson Wa[;&r shuts down contaminated
wells near
Tucson, Marana sue 3M, 4 other

Posted: 11:43 AM, Jun 18,2018 Updated: 6:58 PM, Jun 18,2018

@ ersssnsion compames over water contaminants

By Joe Ferguson Arizona Daily Star  Mov 8, 2018

Ty

Upgrade at Tucson Water treatment
plant to remove more PFAS pollutants

By Tony Davis Arizona Daily Star Dec 13,2018




Statements

The Madrid Statement:

“As scientists and other professionals from a variety of disciplines,
we are concerned about the production and release into the
environment of an increasing number of poly- and perfluoroalky!l
substances (PFASSs) for the following reasons:”

. Perspectives

Environmental Health Perspectives + vCLUME 123 | NUMBER 5 | May 2015

The Madrid Statement on Poly- and
Perfluoroalkyl Substances (PFASs)

hittp./ldx.doi.org/10. 128%ehp. 1509934
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- terminology
- uses
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- chemical structure
- transport and fate in the environment

Case Study



Terminology

» Originally referred to as PFCs --- Perfluorinated
chemicals

- Confusion with perfluorocarbons (refrigerants)

 EPA standardizing terminology

- Per- and poly-fluorinated compounds (PFAS) or
(PFASS)



PFAS Compounds

PFAS Molecule (example):

Fluorine

PFOA, also known as C8, has 8 carbons. (image credit: NIEHS)



PFAS Compounds
The two most widely investigated & regulated PFAS:

S
@
PFOS: /7 = perfluorooctanesulfonic acid
- / ‘:‘?Q
F F F F F F OH

R FRFRF O

PEOA- FWOH = perfluorooctanoic acid

F FF FF FF F



PFAS Compounds

PFAS comprise a large family of compounds (example):

Compound Formula

Perfluorocarboxylic acids (PFCAs)

PFBA (perfluorobutanoic acid) C4HF702

PFPeA (perfluoropentanoic acid) C5HF9 02

PFHxA (perfluorohexanoic acid) C6HF1102

PFHpA (perfluoroheptanoic acid) C7THF1302

PFOA (perfluorooctanoic acid) C8HF1502

PFDA (perfluorodecanoic acid) CI0HF1902

PFUnA (perfluoroundecanoic acid) CI1HF2102

PFDoA(perfluorododecanoic acid) CI12HF23 02

PFTriA (perfluorotridecanoic acid) CI3HF23502
Perfluorosulfonic acids (PFSAs)

PFBS (perfluorobutanesulfonic acid) C4HF9S 03

PFHxS (perfluorohexanesulfonic acid) C6HF11803
Fluorotelomer sulfonates (FTSs)

42 FTS C6H5F9S O3

6:2 FTS C8H3F138 03

10:2 FTS CI0H5F17S O3
Polyfluoroalkyl phosphate diesters (diPAPs)

60:2-8:2-diPAP CI8H9F30 04 P

8:2-8:2-diPAP C20H9 F3404P
Polyfluorinated ethers (PF ethers)

C5 polyfluoro ether C5HF9 03

C6 polyfluoro ether C6 HF11 06



PFAS Compounds

Organisation for Economic Co-operation and Development
May 2018

TOWARD A NEW COMPREHENSIVE GLOBAL DATABASE OF PER- AND
POLYFLUOROALKYL SUBSTANCES (PFASSs):

SUMMARY REPORT ON UPDATING THE OECD 2007 LIST OF PER- AND
POLYFLUOROALKYL SUBSTANCES (PFASS)

" In total, 4730 PFAS-related CAS numbers have

been identified and manually categorised in this
study”

CAS = Chemical Abstracts Service



Chemistries
are Integral

to Modern
1 ife

The FluoroCouncil is a global organization representing the
world’s leading FluoroTechnology companies
https://fluorocouncil.com/



Uses

PFAS have been used for many purposes (examples):

o Consumer products
- Nonstick materials--- Teflon
- Stain-resistant textiles--- Scotchguard, Stainmaster
- Water-resistant textiles--- Gore-Tex

- Personal care products (cosmetics, shampoo)
- Cleaning products |

- Paints EEE\
- Food packaging (fast foods)
« Fire-fighting foams—> major issue at many military installations Q
T
3 3 . "MH
Engineered coatings @B

 Plastics



Uses- Coatings & Textiles

* Non-stick and stain-, grease-, and water-resistant properties

quality tested
nonstick coatings

FABRIC
[PROTECTOR

Liquids + Blocks St

10 vworamarwe 6
AL I i



Uses- Food Packaging
Fluorinated Compounds in U.S. Fast Food Packaging

Percent with fluorine

Dessert & bread
wrappers

Sandwich & burger 300/
— — wrappers |

a &
AR

56%

Paperboard 20%

0% Paper cups

l o énerlgy(.ke\f.) -

From: Schaider et al., 2017



Uses- Fire Fighting Foam

 AFFF- aqueous film forming foam
— for Class B: flammable liquids (hydrocarbons)

o Airports

 Military Bases




Sources to the Environment

 Manufacturing facilities >>> Output to:

-atmosphere

-surface water

-soll
-groundwater
Air fransport Long-range transport {globa)) © €@ -
From: ITRC, 2018
O 2

: AR O © s

Air (stack) BIOTA

Emissions Q

SEDIMENTS

.9ng3) : -~ = T~ Potable

st o
Historical releases
i s dl::mmef wé%" (mnkmgﬁgl? e > SEDIMENTS |
+

SW runoff

00|

KEY © Atmospheric Deposition @ Diffusion/Dispersion/Advection @ Infiltration @ Transformation of precursors (abiotic/biotic)

Figure 2. Conceptual site model for industrial sites.



Sources to the Environment

e Point of use Sites
— Fire-training facilities

(1)

_— 1O.O i
Surface water S%TEI%%E
runoft/discharge (D X7)

(arinking waten
or nonpotable =
(irrigation) well

>>> Qutput to:
-atmosphere
-surface water
-soil

-groundwater

From: ITRC, 2018

KEY © Atmospheric Deposition @ Diffusion/Dispersion/Advection @ Infiltration @ Transformation of precursors (abiotic/biotic)

Figure 1. Conceptual site model for fire training areas.



Sources to the Environment

e Disposal Sites

From: ITRC, 2018

Landfills

e ", LA)
HEOO BIOTA
MT Aer ArT
emissions Emissions emissions SEDIMENTS o
- 0.0, "ﬂ!\ Js
treatment plant s i 42K :
l.lnlmed L L
landfill landfill Leachaie WWTP Effiuent sunF ACE _qume Blusnllds land
Batiom fnér WATER (arinking water) application @ O
00 or nonpotable (1) “~ BIOTA SSDaIRNTE
(irigaiory well v I\o 00| ‘
] = -
e SURFACE
SR GRS "5_5344 WATER
g e

(o)}

PR L v s 2Z Figure 3. Conceptual site model for landfills and WWTPs.

Wastewater treatment plants

Biosolids application sites




Occurrence

Present at many military installations
Present at airports
Present at manufacturing plants

Drinking water



Occurrence — DOD Sites

From: Testing for Pease, 2017

As of 2014, 664 fire or crash training sites identified by the Dept of Defense where
AFFF laced with PFCs was used in the US

L

PFC CONTAMINATION IN U.S. /\
DRINKING WATER

[" PrCsdetected  NoPFCsdetected  Nottested
@ U.s. Military Fire/Crash Training Area Sites



Occurrence — ATSDR Sites

PFAS sites with ATSDR involvement [Agency for Toxic Substances and Disease Registry]
https://www.atsdr.cdc.gov/pfc/atsdr_sites_involvement.html

~30 Sites

@ oatman|water
Company (AZ)

Not shown
@ Sitein Guam

. *  PuertoRico
Explanation
@ ATSDR or state lead (funded under cooperative agreement) [ Regions (10)
© ATSDRsupport of site work conducted by a state not funded by the States funded through cooperative agreement (25)

Cooperative agreement program



EWG Study- 2018

O Public water supply with PFAS detection--- 16 M people affected

o Site with identified PFAS in groundwater--- 172 sites

Source: Environmental Working Group & SSEHRI-Northeastern University
https://www.ewq.org/research/update-mapping-expanding-pfas-crisis
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PFOA & PFOS Iin Tucson GW

https://www.tucsonaz.gov/water/pfas
tbviven g | Tucson Water Production Well PFOA + PFOS Detects 2/7i2019

| Map from Tucson Water

TW Potable Preduction Well with PFOS + PFOA > 70ppt
@ Outof Service -7

TW Potable Preduction Well with PFOS + PFOA 18 - 69ppt
@ Standby (manual turn-on if needed) - 1

TW Potable Preduction Well with PFOS + PFOA < 18ppt
3 Standby (auto turn-on if needed) - 8

TW Potable Production Well with no PFOS or PFOA detection
@ Active-176

TW Potable Preduction Well not Sampled for PFOA and PFOS

Active - 22

TW Reclaimed Production Well with PFOS + PFOA > 70ppt
L

TW Reclaimed Production Well with PFOS + PFOA 18 - 69ppt
@

TARP Point of Entry Sample Point with PFOA + PFOS < 18ppt

@ [PFAS] > 70 ng/L |
@ non detect




PFAS in US Drinking Water

Recent survey was conducted to
determine the occurrence of select
PFAS in drinking water for all 4064
public water supplies that serve
>10,000 individuals in the US.

Drinking water supplies for 6 million
U.S. residents exceed US EPA's
lifetime health advisory for
PFOS/PFOA

From: Hu et al., 2016.

*Used EPA data

1 A !
PFOS (ngiL) R A

Below detection L ke

40-70 . LA
B 71-200 b |
Bl 201-1800

PFOA (naiL)
Below detection
20-70

B 71-100

Bl 101-349

Figure 1. Hydrologic unit codes {eight-digit HUCs) used as a proxy
for watersheds with detectable PFOA and PFOS in drinking water

> measured in the US _EPA’s UCMR3 program (2013—-2015). Blank

areas represent regions where no data are available,




Human Exposure

CDC National Health and
Nutrition Examination Survey

— PFAS detection in blood of
humans

— Most people (97%) in the US
have one or more PFAS In
their blood

Blood Levels in People Who Were Exposed to PFAS

1

PFOA

3M Workers, 2000

Dupont Workers, 2004

Little Hocking Community, 2005-2006

Ohio River Valley Community, 2005-2006
North Alabama Community, 2010

North Alabama Community, 2016

Pease NH Community (age < 12}, 2015-2016
Red Cross Blood Donaors, 2006

Pease NH Community (age > 12), 2015-2016
NHANES 2011-2012

NHANES 2013-2014

1 10 100

Average* Blood Level
{micrograms per liter, ug/L)

1000

PFOS
3M Workers, 2000
North Alabama Community, 2010
North Alabama Community, 2016
Red Cross Blood Donors, 2006
Pease NH Community (age > 12), 2015-2016
Pease NH Community (age < 12), 2015-2016
NHANES 2011-2012
NHANES 2013-2014

1 10 100
Average® Blood Level

L (micrograms per liter, ug/L)

1000

* Average = geometric mean

From: ATSDR, 2017




Human Exposure

« CDC National Health and Nutrition Examination Survey

— from 2000 to 2014, PFOS & PFOA blood levels have
declined

Blood Levels of the Most Common PFAS in People
inthe United States from 2000-2014

35 -
-8-PFOS

30 -
=8=PFOA
j B PFHxS
20 =8=PFNA

15 |
10
S_W
0 | Qu——— Z S

2000 2004 2006 2008 2010 2012 2014

Average* Blood PFAS Level
(micragrams per liter, ug/L)

¥ Average = geometric mean

Data Source: Centers for Disease Control and Prevention. Fourth Report on
Human Exposure to Environmental Chemicals, Updated Tables, (January 2017).
Atlanta, GA: LS. Department of Health and Human Services, Centers for

Disease Control and Prevention.
From: ATSDR, 2017



Health Effects

e From ATSDR website:

Some, but not all studies in humans have shown that certain PFAS may:
- affect growth, learning, and behavior of infants and children
- lower a woman'’s chance of getting pregnant
- interfere with the body’s natural hormones
- Increase cholesterol levels
- affect the iImmune system

- Increase the risk of cancer

 EPA- ongoing toxicological research



Regulations

 PFAS not regulated under the Safe Drinking Water Act
- No national primary drinking water regulations (MCLS)

 PFOS & PFOA listed in the EPA Contaminant Candidate
List 3 - 2009

o EPAssued lifetime health advisories (LHAS) for long-term
exposures to PFOA and PFOS through drinking water
(2016)

- 70 ng/L (combined)-> parts per trillion



State-level Regulatory Activity

From: GES — Groundwater & Environmental Services, Inc
https://www.gesonline.com/insights/2018-01-12/pfas-primer

lowa

Vermont
L it B PFOA/PFOS
GW - 0.07 (CEQ) GW/DW - 0.02 (DEC/DOH)
PFOA Michigan individual and combined
GW-070(DNR™ | pEOA

PFOS | SW- 042 (DEC)

O . £y New Hampshine
PFOR BWIH0IONNE. | Bros PEOAIPFOS
SV - 24 (DE) ; SW- 0,011 (DEQY . GW - 0.07 (DES)
PFOS g "\ 7
S\ - 300 (DEQY | Massachusetts
g ff 5  PFOAIPFOSIPFNA®""
DA - 0:07 (DEP)
individual and combined
MNew Jersey
PEMA
GW - 0.010 (DEF)
PFOA
DW = 0,014 [DWQH)
- North Carolina
PFOA
GW - .00 (DENR)
Texas
PROA
GW - 029 [CEQ)
PFOS
GV - 0,56 [CEQ)
ALASKA HAWAI PUERTO RICO US VIRGIN ISLANDS
<
ﬂ . w
1“, -’“‘ ‘
cAlasks T
PFOA/PFOS e
- GW - 0,40 {DEC)




Regulations

Plan Includes:

« Evaluate the need for a maximum
contaminant level (MCL) for PFOA and

PFOS
EPA’s Per- and Polyfluoroalkyl

PFAS) Action Pl inNi
Substances (PFAS) Action Plan e Beginning the necessary steps to

propose designating PFOA and PFOS as
“hazardous substances”

» Developing groundwater cleanup
recommendations for PFOA and PFOS at
contaminated sites

https://www.epa.gov/pfas/epas-pfas-
action-plan




Regulations

May 2000: Following negotiations between EPA and 3M, the
company announced that it would voluntarily phase out PFOS

2006: EPA established a voluntary stewardship program with 8
chemical manufacturers to phase out production of PFOA by 2015

Toxic Substances Control Act (TSCA): EPA issues Significant New
Use Rules (SNURSs) for chemical manufacturing

- Since 2002, issued a series of SNURs affecting dozens of
PFAS chemicals

Stockholm Convention--- Persistent Organic Pollutants (POPs)
- PFOS is listed
- PFOA under consideration



Phase-out & Replacement

 I|nitial PFAS used in products are starting to be phased
out and replaced

DOD Denix- 2011.:
PFOS use in AFFF phased out after 2000

Gorefabrics.com- Jan 2014:
GORE completes elimination of PFOA
from raw material of its functional fabrics

CNBC- Dec 2018:
Whole Foods removes packaging with a
cancer-linked chemical from its stores




Short-Chain PFAS Alternatives

Less potential for bioaccumulation
Higher mobility

Less research available about the environmental and human
health impacts

_ 0
- \\/OH
A\
| 0
0

Perfluorobutanoic acid Perfluorobutane sulfonic acid

EN VIRONMENTAL

ehp PERSPECTIVES
Articles Collections Authors EHPhrfii  Career Opportunities 2

(=N f R Rin KoK
Environ Health Perspect; DOL10.1289/chp. 1509

Alternatives to PFASs: Perspectives on the Science

Linda S. Birnbaum® and Philippe Grandjean®?



Physicochemical Properties

PFAS have a unigue set of properties:

« Many PFAS are surfactants

Hydrophobic &
Hydrophilic Oleophobic Tail

Headgroup

PFOA, also known as C8, has 8 carbons.

RSSO -

*Provides water and oil repellency

/N

= /) *Water




Physicochemical Properties

PFAS have a unigue set of properties:

« Several different classes of compounds--- different surfactant

headgroups
Anionic

F FF FF FF F
F

//
™

F EF FF EF gD ©

Zwitterionic

\/

/\/\/\/\/\/A\/\/
F, N\,

Cationic

F__ql;J\ it o
| ™
L Fln H

n=y

Nonionic

CF:;\ CF2\ CFz\ CFz |
CF; CF; CF; C-NH_ _CH_



Physicochemical Properties

PFAS have a unigue set of properties:

 Several different structures

Straight-chained perfluoroalkyls Branched perfluoroalkyls
F F F FF FF F F F F F F , 9
F 0 VARAVARVEN
S/ F/C\C/C\C/C\C/C\OH
/770" /N /N /N
F FF FF FF FO

Polyfluoroalkyls

?F3 Cgf110@503N3
CF 3CF ZCF 2(‘:CH2CH2COOH

CF
3 CF CF CF -0-CF(CF )CF,-0-CF(CF,)COONa



Physicochemical Properties

PFAS have a unigue set of properties:

» Possess extremely strong carbon-fluorine bonds
- very resistant to transformation reactions-> persistent

"

Increasing halogen size

Decreasing halogen electronegativity
Increasing bond length

- Decreasing bond enthalpy/strength

° oo

Prepared by S. Van Glubt



Transport & Fate

« Transport and fate behavior is a function of molecular structure

e General behavior

— Low volatilities

— Relatively high aqueous solubilities

— Low transformation potential (except for “precursors”)
— Often present as mixtures

— Retention processes

» Sorption by solid phases (soil, sediment, aquifer material) has been a major focus of
study for past decade



4 i )
- - B |

Transport & Fate

Sorption of PFAS by soil, sediment, and aquifer material

(geomedia) is complex

Function of PFAS molecular structure and the geochemical

properties of the geomedia

Hydrophobic interaction

C‘é with organic matter

-
/\/\/\/\/ C\ g

OM';?..:‘

i
\

0—Ca -—-O\ Ligand bridging through

O,/,-C\c/\/\/\/ divalent cations
| oM ¢ /\
'\.. h.... F F

Mineralphase Nt

) 3

bt 0
) ] . y \\:
Y- -0 7 N A
oM g8 o-- /\
; . ’,f” F F Electrostatic interaction
-— + with oxides

-From: Li et al., 2018

/ \ c/\/\/\/\/\ Electrostatic interaction with positive

b ] . . n

=T 4 om +O /\ charges on mineral and organic phases
. ! F F

Geomedia are heterogeneous

Minzral-MOoM Intraparticle
complexgs ~—~——— mescpores (2- 50 nm),
(soft Om) & micropores (< 2 rm)

ici Microbial
faﬁ;ﬁg/ ' surfaces/
and ext raceliular
ihnd rioxide biomalecules
coat ings
Expansible
layer silicate
Moacromolecular OM {_mda\{'s
{dual domain int erlayer
rubbery and micropores)

nanoporows glassy)

Fgure A. Biogeochemically-reactive solid-water interfaces presentin
natural and waste-impacted gearmedia (from Chorover and Brusseau,
2nngl



Transport & Fate

e Transport and fate of PFAS In source zones even more
complex: Additional retention

DIOCESSES.

Partitioning to air

® Dissolved in
® aqueous phase
Solid matrix
@
@
x5 PFAS = o Water
*Not to scale W Adsorption to porous-media

Adsorption to air-water

interface

solids

Partitioning to NAPL
Adsorption to NAPL-water

interface

From: Brusseau, 2018

Prepared by S. Van Glubt



Transport & Fate

e Transport and fate of PFAS In source zones even more
complex: Additional retention processes:

— Adsorption at the air-water interface in vadose zone

— Adsorption at the NAPL-water interface in NAPL source zones

 NAPL = nonaqueous-phase liquid = chlorinated solvents, fuels

Comprehensive Retention Model for PFAS

Phase

Source
Zone®

Plumé

Aqueous®

Sorbed by solid phase

Vapor

Relevant for vast majority of
PFAS at eszentially all sites

Relevant for many critical
PFAS of concern at many sites

Adsorbed at air-water interface

Relevant for select PFAS at
some sites

Adsorbed at air-NAPL interface

Not relevant

Adsorbed at NAPL-water interface

Absorbed by NAPL

From: Brusseau et al., 2019



log K; (cm)

Transport & Fate

© 0O + % X

*

---Regression-training
—Regression-all

PFCA

PFSA
Branched-PFCA
POLY

Alcohol

Nonionic
Hydrocarbon
PFAS: OIL-Water
Hydrocarbon: O-W

Data for 42 PFAS
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From: Brusseau, 2019
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Case Study

Redevelopment of Pease AFB, NH

 1989- Closure decision finalized

— officially closed in 1991

e Listed on the NPL in 1990
— 41 hazardous waste sites (chlorinated solvents)
— 63 petroleum release sites
— Multiple remedial actions implemented

» The original remediation effort did

not include PFAS

>>>PFAS-based foam used at

fire-training areas on base

(& Portland
o
== | Gilford
o @9 542 Saco
3 (Sl Laconia q
Concord
P 2 Portsmouth International
(202) 53] Airport-PSM
Manchester
53
Nashua 495
95}
G
Salem
@ Boston
a
Wor%ester Broockline




Case Study

Redevelopment of Pease AFB, NH

« Early 1990’s- AFB redeveloped into a tradeport

— 250+ businesses \ TAKING YOU THERE
— 2 daycare facilities P oy D

— Hotels, restaurants P E AS E
— Healthcare facilities INTERNATIONAL

T Teowener T e <
PEASE INTERNATIONAL | ABOUTUS | THE NHADVANTAGE | DIRECTIONS | CONTACTUS [yieilld

A WORLD CLASS BUSINESS & AVIATION INDUSTRIAL PARK

Pease International is a prospering business and aviation industrial community covering 3,000
acres of world-class office and industrial space. It is home to over 250 companies employing more
than 9,525 people occupying some 4 million square feet of office and industrial space.

The community comprises the Pease International Tradeport, the Portsmouth International Airport
(PSM), Skyhaven Airport (DAW), the Division of Ports and Harbors, and the 27-hole Pease Golf
Course.

¥ )] Offering a Foreign Trade Zone with access to the east international trade corridors by land, direct
f;sry XY air cargo or by sea via the Port of New Hampshire, Pease is ideally suited for any import or export
~ BOSTON business.

T2

MH and Partland ME

We are conveniently located adjacent to Interstate 95 just 50 miles from Boston, MA, Manchester,



Case Study

Redevelopment of Pease AFB, NH

 Three wells on the former AFB used to supply potable water to the
Tradeport facility

o 2013- sampling of site groundwater revealed presence of PFAS
— 2014 sampling of water supply wells
— 2015 EPA issues Admin Order to Air Force to investigate & remediate
— Air Force has spent ~$55M to date (http:/mnhpr.org/post/air-force-give-update-cleanup-

efforts-pease)

« Concern over long-term exposure of workers, children, and prior AFB
personnel


http://nhpr.org/post/air-force-give-update-cleanup-efforts-pease

Case Study

Redevelopment of Pease AFB, NH

e 2014 groundwater data From: City of Portsmouth, 2014

)
o —_
g
a = e
= - = 32 & =
[ =z = 2 c ! o e = 2 2
£ =) o ] e ° < L 'S ® o
Sample \ 5 2 'S 9 3 o & 5 © v S
. Collection Date “n 'E £ o 3 = '3 i L2 ) =
Location g -] S £ g 2 £ = 2 & o
8 S - =1 = ) b v o E S
3 @ <] o ] o 3] ) 1) ] c
2 -] = £ £ £ £ 8 8 a 5
= = o e = ) = ) e & =
o o o o o ] o o ] o o
= = = =2 = = =2 = =2 = =
't ‘t t t 't t ‘t t t 't ‘t
QU 1] L1 U 1] L1 U U U 1] QU
a a a a a a a a a a a
PHA (pg/L) - - - - - - - o2 o4 - -
HAVEN 16-Apr-14 0.051 |0.0049] 012 10.83 | 0.33 0.017 | 2.5 0.35 0.27
HAVEN 14-May-14 0.051 |0.0043) 0.12 1096 | 0.35 0017 | 2.4 0.32 0.26
HARRISON 16-Apr-14 0.002 ) 0.0046 J|0.036| 0.0087 0.048| 0.009 | 0.0079
HARRISON 14-May-14 0.0019 1 0.0042 1]10.032| 0.01 0.041 | 0.0086 | 0.0084
SMITH 16-Apr-14 0.000941]0.0044 J] 0.012 |0.0025J]0.013|0.0039) 0.018 1 0.0035J]0.0035J] 0.017
SMITH 14-May-14 0.00087 J 0.002 J |0.013| 0.004 ) 0.015]0.0036 )1 0.0034 )
Notes:

Grey text indicates the parameter was not detected.
indicates concenetration above PHA

J - estimated value Final LHA = 0.07 Ug/L

all results in pg/L

ND - non detect

PHA - Provisional Health Advisary
-- indicates no established PHA



Summary

« PFAS have many uses and sources
« Widespread in the environment

« Significant analytical constraints

e Persistent in the environment

« Complex transport behavior

e Difficult to treat

‘ Difficult & costly to assess and
mitigate risk



Resources
Rapidly Evolving Field

Resources:

EPA: https://www.epa.gov/pfas

- |TRC: https://www.itrcweb.org/Team/Public?teamID=78

- ATSDR: https://www.atsdr.cdc.gov/pfas/

- NIEHS: https://www.niehs.nih.gov/health/topics/agents/pfc/index.cfm

-  NGWA: https://www.ngwa.org/what-is-groundwater/qroundwater-
issues/Groundwater-and-PFAS

- Enviro Wiki:
https://www.enviro.wiki/index.php?title=Perfluoroalkyl and Polyfluoroalkyl

Substances (PFASs)



https://www.epa.gov/pfas
https://www.itrcweb.org/Team/Public?teamID=78
https://www.atsdr.cdc.gov/pfas/
https://www.niehs.nih.gov/health/topics/agents/pfc/index.cfm
https://www.ngwa.org/what-is-groundwater/groundwater-issues/Groundwater-and-PFAS

Thank You

e Supported by the NIEHS Superfund
Research Program
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