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| What are “Background Concentrations”?

Background concentrations are those not
attributable to site-related releases

* Theyrepresent concentrations from sources

outside/unrelated to the site, including: DOMESTIC
SOURCES

* Regional and urban inputs
* Atmospheric deposition (rain and air)

* Upgradient contributions (groundwater/surface

Bl FIREFIGHTING
water/ stormwater) .

* Background may include: T

* Point sources (e.g., nearby facilities) TREATMENT PLANT oo
IO

* Non-point sources (e.g., diffuse environmental
loading)

* Natural or Anthropogenic Sources

e Often referred to as:
* Natural background
* Anthropogenic background
* Urban background
* Regional background
* Ambient conditions

AGRICULTURE

LANDFILL




Why Should We Consider PFAS Background?

Timeframe and Ubiquity: More than 70-year history of production and use across
iInnumerable industries, products, and materials

y i " DOMESTIC
o9 ¢ AN % SOURCES

Magnitude: Historical emissions of

PFCA and PFSAs estimated at

1,000s to 10,000s of metric tons =L
= —WASTATE l

Mobility and Recalcitrance: long 1

range transport from sources and N | e
. . . ok .
CyCIIng in the environment WASTEWATER = ——‘_l --“‘Q‘“

TREATMENT PLANT
DRINKING
l| WATER WELL

il

Practicality: ambient concentrations
often at/above regulatory standards G




Is There Precedent for Considering PFAS Background?

« Natural Background: Geologic forces deposit a naturally occurring hazardous
substance at a location

 Anthropogenic Background: Human activities deposit a natural or synthetic
hazardous substance at a location

 Regulatory acknowledgement/exemptions for impacts linked to:

= Urban fill Anthropogenic Background means those levels of oil and hazardous material that would exist
in the absence of the disposal site of concern and which are:

n Biosol Id a p pl ications (a) attributable to atmospheric deposition of industrial process or engine emissions and are

o _ . ubiquitous and consistently present in the environment at and in the vicinity of the disposal
= Pesticide applications site of concern;

) (b) attributable to Historic Fill;
» |[ndustrial Areas (c) associated with sources specifically exempt from the definitions of disposal site or
. . release as those terms are defined in MGL c¢. 21E and 310 CMR 40.0006;
. Atmospherlc depOS|t|on (d) releases to groundwater from a public water supply system; or
(e) petroleum residues that are incidental to the normal operation of motor vehiclﬁ. DEP
ass

The Department defines DAP as follows:

“Diffuse anthropogenic pollution” or "DAP” means contamination from broadly distributed
contaminants, often arising from multiple sources. DAP generally arises from atmospheric
deposition, but may also contain contributions from random, non-attributable, non-point

sources.

NJDEP




ﬂ/.
©
-
S
O
-
@)
kv
O
©
m
2
L
al
| -
O
O
0
-
O
O
=
O
>
O
<
)
>
M

._m vas14d
- Y1 4d
- voQ4d
% Yundd
c vQdd
=
VN4d
i
nnv YO4d
m vdH4d
w WXHdd
A vad4d
vadd
co w <t o~ o
(7/6u) uonenuasuoy
..m vaelad - VOeLdd = VQ9Ldd
— ¥QaiLldd .m vadl4d m YOLldd
< c
o c VoOdd
o veazd S e | 5
..mv. Yundd ..W wunad .ﬂ Wundd
] O ()
© + | [ o ' vadd
Q (] (]
D VYN4d D Widd
vOd vO4d
I
vdHdd vdH4d
WXHdd YXHdd
-m Yoddd voddd
p vddd vg4d
S [=e] w <t o~ (=} Pra) =) < o~ o =] [T} - [y
m (7/6u) uonesuaOLOY (7/6u) uonenuesUOD {7/6u) uonesuasuen
| -
e
O
(e
©
(O]
..nla. vQeldd vaeldd ViaeLdd
LL vQildd Vaildd YOULdd
Yoddd ¥oQdd Yod4d
Yundd Yundd wundd
e
vadd ¥add yadd
WNdd WN4d WMdd
YOdd VO4d
wdH4d wdH4d
VXHad VXHdd
B
vodid Voddd
vadd
vadd
S 288 8 ° £ 888 ° o
- g & (/fiu) uonenuanuon
(7/8u) uoyenusou0) 335 _._o_«mz:mu:ou
T AN
- o ©
2 o
o 3 <z
O
w n §e)
I = = G 5
ol & o g g
o o o9
a e — o X<
() © o0 (&)
(=] Q 3] ®©
3 S =
-l




Geosyntec®

consultants

PFAS Background
Versus Risk

GEOSYNTEC CONSULTANTS




Northeast Background Soil Studies

New Jersey DEP 2025 Both
Urban

Maine DEP 2022 &
Rural

New

USGS (New Hamshire) 2022 Rural :
Hampshire

New York State DEC 2025 Rural New York
Vermont DEC 2019 Rural

Mclntosh et al.
(Massachusetts)

2025 Rural




| Northeast Background Soil Studies

PFOS (ng/kg) PFOA (ng/kg) PFDA (ug/kg)
Urban /
Author Year Rural n Max. Med. 95th UTL | Max. Med. 95th  UTL | Max. Med. 95th UTL
New Jersey DEP 2025 Both 157 | 5.2 0.86 2.9 9.4 0.76 5.0 4.8 0.38 1.6
Urban 31 4.4 3.0 3.24 3.2
Maine DEP 2022 Rural 32 5.3 5.3 0.16 0.11
Both 63 5.3 2.2
USGS(New 2022 Rural 100| 54 0.96 2.7 3.3 4 1 0.77 2.3 2.7 3.2 0.20 0.7 1.2
Hamshire)
g;‘gY"rkState 2025 Rural 258| 45 09 12 | 46 083 13 | 0.78
Vermont DEC 2019 Rural 66 9.7 0.68 3.5 3.4 4.9 0.4 1.3 1.6 7.6 0.1 041 0.39
Mclntosh etal. o0 pial 100 60 1.0 28 29| 42 061 1.7 20 | 076 024 04 045
(Massachusetts)
USEPA RSL (non-cancer) 6.3 1.9 0.13
USEPA RSL (1 x 10 cancer) 14 0.019 Not Carcinogenic
Notes:

n = total number of soil samples Max. = maximum detected value of soil samples

Max. = maximum detected value of soil samples 95t = 951 percentile of detected data

UTL = 95-95 UTL calculated using USEPAs ProUCL software; this statistic is a 95% Upper Tolerance Limit with 95% confidence, used as a background threshold: a value expected to
contain 95% of background data points with 95% certainty GEOSYNTEC CONSULTANTS

Med. = median of detected samples




| Northeast Background Soil Studies

PFOS (ng/kg) PFOA (ng/kg) PFDA (ug/kg)
Urban /
Author Year Rural n | Max. Med. 95t UTL | Max. Med. 95t UTL | Max. Med. 95t UTL
New Jersey DEP 2025 Both 157 | 52 086 2.9 94 076 5.0 48 088 1.6
Urban 31 4.4 3.0 3.24 3.2
Maine DEP 2022 Rural 32 5.3 5.3 0.16 0.11
Both 63 5.3 2.2
USGS (New
Hamshire) 2022 Rural 100| 54 09 27 33| 41 0OWE 23 27 | 32 @2 07 1.2
g;"é vorkState o005 Rural 258| B 09 12 | 46 083 13 | 0.78
Vermont DEC 2019 Rural 66 | % 068 35 34 [ 49 04 13 16 | 76 0BHA 041 0.39
Mclintosh et al.
(Massachusetts) 2025 Rural 100 &8 10 28 28 | 42 061 17 20 | 076 024 04 045
USEPA RSL (non-cancer) 6.3 1.9 0.13
USEPARSL (1 x 10°® cancer) 14 0.019 Not Carcinogenic
Notes:
n = total number of soil samples Max. = maximum detected value of soil samples
Max. = maximum detected value of soil samples Med. = median of detected samples 95th = 95" percentile of detected data

UTL = 95-95 UTL calculated using USEPAs ProUCL software; this statistic is a 95% Upper Tolerance Limit with 95% confidence, used as a background threshold: a value expected to
contain 95% of background data points with 95% certainty GEOSYNTEC CONSULTANTS




| Northeast Background Soil Studies

PFOS (ng/kg) PFOA (ng/kg) PFDA (ug/kg)
Urban /
Author Year Rural n Max. Med. 95t UTL | Max. Med. 95t UTL | Max. Med. 95t UTL
New Jersey DEP 2025 Both 157| 52 086 29 94 076 5.0 48 038 1.6
Urban 31 | 44 3.0 3.24 3.2
Maine DEP 2022 Rural 32 | 53 5.3 0.16 0.11
Both 63 5.3 2.2
USGS (New 2022 Rural 100| BM 096 27 33 | 41 077 23 27 | 32 0@ 07 12
Hamshire)
g;"éY"rkState 2025 Rural 258 | @5 09 12 | 46 083 1.3 | 0.78
Vermont DEC 2019 Rural 66 | O 068 35 34| 49 04 13 16 | 76  DOHA 041 0.39
Mclntosh et al.
(Massachusetts) 2025 FRural 100 &8 10 28 29 | 42 061 17 20 | 076 0224 04 045
USEPA RSL (non-cancer) 6.3 1.9 0.13
USEPA RSL (1 x 10 cancer) 14 0.019 Not Carcinogenic

Notes:
n = total number of soil samples

Max. = maximum detected value of soil samples

UTL = 95-95 UTL calculated using USEPAs ProUCL software; this statistic is a 95% Upper Tolerance Limit with 95% confidence, used as a background threshold: a value expected to
contain 95% of background data points with 95% certainty

Max. = maximum detected value of soil samples

Med. = median of detected samples

95th = 95" percentile of detected data

GEOSYNTEC CONSULTANTS




| Northeast Background Soil Studies

PFOS (ng/kg) PFOA (ng/kg) PFDA (ug/kg)
Urban/
Author Year Rural n Max. Med. 95th UTL | Max. Maed. 95th UTL | Max. Med. 95th UTL
New Jersey DEP 2025 Both 157 | 52 (086 2.9 94 076 5.0 48 038 16
Urban 31 4.4 3.0 3.24 3.2
Maine DEP 2022 Rural 32 | 53 5.3 0.16 0.11
Both 63 5.3 2.2
USGS (New
Hamshire) 2022 Rural 100| 54 096 27 33 | 41 @7 23 27 | 32 020 07 1.2
g;‘gY"rkState 2025 Rural 258| 4.5 09 12 | 46 083 1.3 | 0.78

Vermont DEC 2019 Rural 66 9.7 - 3.5 34 4.9 - 1.3 1.6 7.6 0.1 0.41 0.39
Mclntosh et al. .

2025 Rural 100 | 6.0 28 29| 42 (061 17 20 | 076 0.24 0.4 0.45

(Massachusetts)

USEPA RSL (non-cancer) 6.3 1.9 0.13
USEPA RSL (1 x 10 cancer) 14 0.019 Not Carcinogenic
USEPA MCL-based SSL 0.03 0.061 NA

Notes:

n = total number of soil samples Max. = maximum detected value of soil samples

Max. = maximum detected value of soil samples Med. = median of detected samples 95t = 951 percentile of detected data

UTL = 95-95 UTL calculated using USEPAs ProUCL software; this statistic is a 95% Upper Tolerance Limit with 95% confidence, used as a background threshold: a value expected to
contain 95% of background data points with 95% certainty




Northeast Background Soil Studies

= PFOS non-cancer RSL of BISMIGIKE appears to be a feasible
delineation criteria

 Max conc. of up to ~10 pg/kg observed in background studies — useful benchmark in
evaluating source areas

= PFOA non-cancer RSL of 1.9 ug/kg may be a feasible delineation

criteria at some sites

« Max conc. of ~4 ug/kg observed in background studies — useful benchmark in evaluating
source areas

 The cancer RSL of DIOHSNIGIKEis not a feasible delineation standard

= PFDA non-cancer RSL of DEISIIGIRE is not a feasible delineation
criteria
 RSL is at or below median conc. observed in background studies

GEOSYNTEC CONSULTANTS D



PFAS Background in Soill

= PFAS background concentrations often exceed RSLs
and/or groundwater protection criteria

= Soil exceedances of RSLs are not inherently evidence of a
distinct release or identifiable local source

= Delineation of PFAS-source areas to below RSLs may not
be practical/possible and may be unnecessary to make
informed decisions regarding risk and remedial actions

= Delineation of PFOS and PFOA to their respective USEPA
MCL-based SSL is likely impracticable at most sites

GEOSYNTEC CONSULTANTS D



| PFAS Background in Groundwater




| PFAS Background in Groundwater

* Johnson et al. (2022) estimated
background concentrations in
groundwater as the sum of 6
PFAS (PFAS6) between 20 - 132
ng/L

* Meta-study provides a useful
benchmark when evaluating
PFAS detections in groundwater

* Additional State and regional
studies are being undertaken to
add to our understanding

Total # of
PFAS Sample Mean* 95% CI
Locations
PFHpA 774 6.3 1.0
PFOA 1,051 13.0 5.0
PFNA 677 3.4 1.6
PFDA 670 0.4 0.1
PFHxS 732 6.0 1.0
PFOS 1,043 46.0 48.0
SUM 75.1

Upper Lower
Range Range

7.3 9.3
18.0 8.0
5.0 1.8
0.5 0.3
7.0 5.0
94.0 0.01
131.8 20.4

. Mean concentration calculated as a weighted average
scaled to total number of sample locations per PFAS.

Based on 5,990 data points.

2. NA = Not Available

EPA
MCL

MassDEP
PFASG6



PFAS Background in Groundwater

= PFAS background concentrations in groundwater often
exceed drinking water MCLs

 Particularly in shallow and/or unconfined (unprotected) aquifers

= Groundwater exceedances of MCLs is not inherently
evidence of a distinct release or identifiable local source

« Urban environments, agricultural regions (i.e., fertilizers,
biosolids, pesticides), areas served by septic systems

= Delineation of identified PFAS sources to MCLs is often
not practical, possible, and/or defensible

GEOSYNTEC CONSULTANTS '\



Geosyntec®

consultants

—

'~ Considerations

GEOSYNTEC CONSULTANTS



How Do We factor in Background when Investigating

and Delineating PFAS impacts?

Due the ubiquity of PFAS, delineation
of soil and groundwater to below
regulatory standards may, in some
cases, be impractical/infeasible and

~ ultimately unnecessary to make
informed risk-based decisions



How Do We factor in Background when Investigating
and Delineating PFAS impacts?

: <
Annual Fire Training: 1950-2003 y s o e
Documented AFFF Use i

Note: hypothetical case study for demonstrative purposes only. Images are for illustrative purposes only.




How Do We factor in Background when Investigating
and Delineating PFAS impacts?

Is Additional Soil Investigation Needed?
PFOS PFOA

* PFOS and PFOA are both delineated to within the range of northeastern background; nevertheless, many
samples on periphery of the AOC still exceed ARARs

* Any additional delineation should focus on obtaining sufficient data to advance the site to HHRA/RI, or
equivalent
* Anoutcome of HHRA/RI may be that additional delineation or remedial action is needed




How Do We factor in Background when Investigating

and Delineating PFAS impacts?

Annual Fire Training: 1950-2003
Documented AFFF Use

= GW Flow Direction

o S

Note: hypothetical case study for demonstrative purposes only. Images are for illustrative purposes only.



How Do We factor in Background when Investigating

and Delineating PFAS impacts?

Emergency Response Exercise on Runway 51: 1985
(Exact Location Uncertain and AFFF Use Unconfirmed)

S

R ; \ﬁ //// <
£ /S\ GW Flow Direction

Annual Fire Training: 1950-2003
Documented AFFF Use

Note: hypothetical case study for demonstrative purposes only. Images are for illustrative purposes only.



How Do We factor in Background when Investigating

a nd Del | N eatl ng P FAS | m paCtS? Complete Delineation vs. Sufficient Delineation

Emergency Response Exercise East End of IS Su pplemental SO". |nvestigati0n needed?

Runway 51: 1985
(Exact Location and AFFF Use Unknown)

Scenario1: No

Annual: 1950-2003 :?", A P 750 e, AT 53 ‘ l l l
Documented AFFF Use = = o « "

/

Scenario 2: Yes

b @ |

2
n Assess groundwater data in context of CSM &
Evaluate PFAS mass-discharge to determine if

7 GWFlow Direction | SR 5o/ blume
1 , P,

Note: hypothetical case study for demonstrative purposes only. Images are for illustrative purposes only. Signiﬁca nt Seconda ry SOil sources are ll ke ly present



Fully Delineated or Sufficiently Delineated?

= PFAS is no longer an emerging contaminant

* We now have a good understanding of PFAS release mechanism and patterns

* Trust PFAS specific-CSMs to identify sources and evaluate potential presence
and significance of additional PFAS-sources

= “Complete delineation” or the potential of AOC to
“fail” risk assessment should not create an indefinite

“do-loop” of delineation

« Many potential data gaps can be addressed in the HHRA/RI Phase
« Targeted supplemental samplings is a common outcome of the HHRA/RI

= Given ubiquity of PFAS in soil and groundwater,

delineation should include consideration of background
* We cannot and do not clean up beyond ambient levels

D
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Does your Site need a Background Study?

* |n most cases — Probably Not

= Alarge body of literature suggests that soils from rural areas
regularly exceed many current RSLs and/or ARARS.

 These studies are generally biased towards rural environments
meant to be “pristine”

= Site specific background studies should be used to
demonstrate that distinct local conditions exists, i.e., local
background is elevated relative to regional background

* For example, the site is downwind from a historic PFAS manufacture,
Military Base, Airport, Metal Plating facility, etc. which may have
resulted in elevated local soil or groundwater conditions relative to
typical regional background values



| Pragmatic Decisions

* An understanding of PFAS background concentrations is
critical for identification and delineation of sources and
downgradient impacts

» [nvestigations need to be targeted and pragmatic

= Complete delineation to EPA RSLs or ARARSs is likely impracticable
In most settings;

» Delineation should focus on obtaining sufficient info to make
informed decisions

* \We need to consider development of reasonable default
PFAS delineation criteria based on regional and/or national
background studies

= Site specific background studies should be reserved for settings

where local background is believed to be elevated relative to
regional/national levels O



Discussion & Questions




Contact Info:

Dylan Eberle, PhD, CPG ), PGy,

Senior Geologist
Geosyntec Consultants
Deberle@geosyntec.com
289 Great Road, Suite 202
Acton, MA 02155

Contaminant
hydrogeology
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