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PFOA and PFOS Rural Background Study

Executive Summary

* The Environmental Conservation Law that established New York's
Brownfield Cleanup Program (BCP) requires DEC to consider rural
background levels in establishing Soil Cleanup Objectives (SCOs).

DEC used the same process described in the 2006 Technical Support
Document to conduct a new Rural Soil Background Study for PFAS

using the same locations.
DEC's consultant performed a complete evaluation of the results.

Based on the analysis completed in the study, the Upper Tolerance
Limit (95-95 UTL) for background concentrations are:

- 1.5 ppb (ug/kg) for PFOA, and
- 3.0 ppb (ug/kg) for PFOS.
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Analysis to Establish a

“Background” Level




Initial Groundwater Sampling

* In 2018, New York was faced with emerging contaminants PFOA,
PFOS, and 1,4-dioxane

Using an "EC Sampling Initiative,” groundwater was sampled at 1,240
sites (the total number has since grown to over 2,000).

922 of 1,240 sites (74%) had PFOA and/or PFOS above the MCL. Only a
handful of sites had other PFAS, but not PFOA or PFOS.

Upstate, PFAS were largely undetected as you moved away from sites

Downstate and some major urban areas had more widespread
groundwater detections.
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Background on Soil

* New York established soil guidance values considering direct
exposure and protection of groundwater (9/15/20)

* The lowest of these guidance values were below background soll
concentrations found in neighboring states, so DEC recognized the
need for our own background study.

 DEC used the same process described in the 2006 Technical
Support Document to conducted new Rural Soil Background Study
for PFAS using the same locations.
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Analysis

* PFOS was detected in almost all samples. PFOA only slightly less so.
e Other long-chain carboxylic acids were also detected.
* PFOA is a carboxylic acid with a backbone of 8 carbon atom:s.

* PFNA, PFDA, and PFUNA are similar compounds with 9,10, and 11 carbon

atoms which were frequently detected with the highest concentrations at or
near 1 ppb.

* DER will work with DOH and other Divisions of DEC to determine if regulation
of these PFAS is needed.

* There were distinct differences between state results (some differences may be
due to the design or goals of the studies).

* Higher levels of PFHXS in VT and NH

e Perfluorotridecanoic acid in NH and NJ
* PFBA in Maine and NJ
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Percentage of Sample with Detections

Chemical

NY Surface
Soil (0-2")

NY Subsurface
(2-12")

New

Hamphire

Vermont

Perfluorooctanesulfonic acid (PFOS)

97.3%

94.2%

98.4%

97%

Perfluorooctanoic acid (PFOA)

76.5%

88.0%

95.7%

88%

Perfuorononanoic acid (PFNA)

88.6%

77.4%

91.4%

97%

Perfluoroheptanoic acid (PFHpA)

76.1%

75.2%

96.2%

86%

Perfluoroundecanoic acid (PFURA)

68.6%

29.2%

61.3%

92%

Perfluorochexanoic acid (PFHxA)

59.1%

62.0%

33.9%

67%

Perfluorodecanoic acid (PFDA)

45.8%

10.6%

68.8%

94%

Perfluoropentanocic acid (PFPeA)

42.8%

30.3%

84.4%

8%

Perfluorobutanocic acid (PFBA)

18.6%

20.1%

32.2%

0%

Perfluorododecanoic acid (PFDoA)

11.4%

0.7%

54.3%

35%

Perfluorobutanesulfonic acid (PFBS)

8.3%

2.8%

83.9%

68%

Perfluorooctane sulfonamide (FOSA)

6.1%

5.1%

1.6%

Perfluorohexanesulfonic acid (PFHxS)

1.9%

0.4%

38.1%

35%

Perfluorotetradecanoic acid (PFTA)

1.5%

0.4%

30.1%

2%

Perfluorotridecanocic acid (PFTTiA)

1.5%

0.2%0

35.4%

3%




Concentrations (ug/kg or ppb)

PFAS Chemicals

% Detections

9a9th
pecentile

98th
pecentile

95th
pecentile

a0th
pecentile

Perfluorooctanesulfonic acid (PFOS)

96.9%

6.2

3.3

2

1.2

Perfluorooctanoic acid (PFOA)

75.3%

2.2

1.6

1.2

0.79

Perfluoropentanoic acid (PFPeA)

A41.7%

3

2.1

1

0.39

Perfluorobutanoic acid (PFBA)

18.1%

1.8

1.6

0.96

0.35

Perfluoroundecanoic acid (PFURA)

67.6%

1.3

1.1
[

0.83

0.34

Perfuorononanoic acid (PFNA)

87.6%

2.4

0.99

0.7

0.49

Perfluorodecanoic acid (PFDA)

44.8%

0.35

0.3

0.33

0.28

Perfluoroheptanoic acid (PFHpA)

75.3%

1.5

0.67

0.51

0.36

Perfluorooctane sulfonamide (FOSA)

5.8%

0.89

0.63

0.15

Perfluorododecanoic acid (PFDoA)

10.8%

0.35

0.32

0.28

Perfluorotridecanoic acid (PFTriA)

6.9%

0.64

0.43

0.19

Perfluorohexanoic acid (PFHxA)

57.9%

0.32

0.33

0.35

Perfluorobutanesulfonic acid (PFBS)

B8.5%

0.34

0.28

0.15

Perfluorohexanesulfonic acid (PFHxS)

1.5%

0.16

0

0




Background Values for other PFAS: Carboxylic acids C4-C11 and PFOS

[\

Analyte
(sorted by % non-detect)

# of
Samples

Percent
HND=

Distribution/
Method

Ypper Limijts All Data

95%
UPL

UTLS5
95

95th
Per-
entile

98th
Per-
centile

Perfluorooctanesulfonic acid (PFFOS)
Perfluorononanoic acikd (PFNA)
Perflucroheptanoic acid (PFHpA)
Perfluorooctanoic acid (PFOA)
Perfluoroundecanoic acid (PFURA)
Perfluorohexanocic acid (PFHxA)
Perflucrodecanocic acid (PFDA)
Perflucropentanoic acid (PFPeA)
Perfluorobutancic acid (PFBA)

258
258
258
258
258
258
258
246
166

3
30
52
52
82

10

142

136

118

2.3%
12%
24%
24%
3%

2%
2%
2%
1%

Monparametric
Monparametnc
Monparametric
Monparametric
Monparametric
Lognormial
Monparametric
Monparametnic
Gamma

gggggeg2e

2.00
0.70
0.52
1.20
0.54
0.34
0.59
1.10
1.71

3.000
0.920
0.670
1.500
1.000
0.373
0.870
2100
1.967

2.000
[.632
212
200
832
0.460
0.590
1.075
1.600

3.258
0.980
0.596
1.586
1.086
0.839
0.896
2.230
1.800

Background Values were estimated for all analytes with < 85% NDs.
MDD = non-detect; value is below the Reporting Limit.

ug'kq = micrograms per kilogram

KM = Kaplan Meier method for handling MD=.

Min ND = Minimum Reporting Limit.
Max ND = Maximum Reporting Limit.

95% UPL = 95% Upper Prediction Limit.

UTLSS 95 = 95% Upper Tolerance Limit with 95% Coverage.
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Spatial Distribution of

PFAS Chemicals




Spatial Distribution

Rural Soil Background
PFOS in Surface Soil
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Spatial Distribution

 DEC’s consultant, AECOM, analyzed the data to ensure that
it is representative of anthropogenic background, is not
spatially skewed, and is not impacted by localized sources.

« Samples collected near roadways did not show an increase

iIn PFAS concentrations.

* Looking at the full list of 40 PFAS, there are some regional
differences.
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Regional Variation

* Enrichment of
long-chain
carboxylic acids at
higher elevation

Results are not
uniform, so there
are probably some
local and regional

,». .' 8 . . % ‘ \:,_‘__‘f_ ::... .-.
Py e haen SR B sources
[« /) !
. - W, i -
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FOSA (Perfluorooctanesulfonamide) in background soils

FOSA in Background
Surface Soil

All detections are i
within 100 miles of E,,i: s

r

NY’s western border. — E

This suggests that f@
some sources could
impact surface soil as
much as 100 miles
down wind.

@
¢ B
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Other background studies

* The Division of Air Resources (DAR) has collected samples
of rainwater and “cloud water” and found PFAS

* The Division of Water (DOW) has sampled surface water
and found PFAS to primarily be present in and near urban

dlreas.

 DER has completed sampling at over 2,000 remediation
sites.
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Urban areas: Upstate vs Downstate

* To evaluate the impact of urban areas, we first
compared the soil found in brownfield sites iIn NYC to
the results of the rural background study.

* The top charts show a distribution chart of PFOS (left)

and PFOA (right) concentrations in rural soll, the
bottom charts show the same distribution in NYC.

* Rural and urban soil show nearly identical
distributions
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Frequency PFOS
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Average:
0.67

Frequency PFOA

Compare to NYC Remediation Sites in EQuIS
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0.35




Urban areas: Upstate vs Downstate

* We also used our database of testing at remediation
sites (brownfield and state superfund) to compare
groundwater concentrations in rural and urban areas

* \We selected areas representative of “upstate™ and

“downstate” (i.e. the NYC metropolitan area), which
includes southern Westchester County and western
Nassau County.
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Comparing Upstate PFAS Sample Locations
and Downstate PFAS
levels

 The upstate area
Includes some major
cities including
Syracuse and
Binghamton but

excludes some
iIndustrial areas and
major PFAS sites.

The Downstate area
includes NYC,
Southern Westchester, Legend

and eastern Nassau o UpstateGW
Counties. ¢  DownStateGW
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Upstate 25th 75th Percent
Groundwater PFAS Percentile Percentile Detections

Total PFAS 1.8 28 87%
PFOA 8.8125 71%
PFBA 6.3 63%
PFOS 8.7925 60%
PFBS 2475 57%
PFHpA 3 56%

4.965 55%

4.9 53%
2.3 47%
0.62 33%
0 13%

13%

0 10%
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PFPeA
PFHXS
PFNA
F6_2 FTS
PFHpS
PFDA
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Downstate
Groundwater

PFAS

25th

Percentile

Median

75th
Percentile

Percent

Detected

Total PFAS

17.6

38.9

83.9

98%

PFOA

11.4

24.7

48.8

95%

PFHpA

3.6

8

14.5

90%

PFHXA

4.73

11.2

22.2

90%

PFOS

5

14.2

37.4

90%

PFPeA

4.8

12

24

87%

PFBA

3.82

9.16

17

83%

PFBS

1.23

4.06

8.09

82%

PFHxS

1.29

3.99

8

82%

PENA

0.47

2.1

5.01

7%

PFDA

0

1.03

39%

PFHpPS

29%

6:2 FTS

23%

PFUNA

14%

PFPeS

12%

PFOSA

10%

NEtFOSAA

0

10%
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Where is it coming from?

* |f the PFAS in downstatefgroundwater isn’t coming from background
soils, where is it coming from? Probably all of the below:

* Known PFAS sources

* Chrome platers, industrial users, and locations where AFFF
was used can create plumes that might cover significant
portions of these urban areas

- Wastewater

* Residential wastewater can have as much as 200 ppt of
PFAS. On-site disposal and leaking from sanitary sewers may
contribute.

e Stormwater

e Coatings and cleaners in the urban landscape may
contribute
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Some thoughts about
leaching of PFAS

Chemicals




Leaching: Reference values for Koc

* Koc, the organic carbon-water partitioning coefficient describes how PFAS leaches from
soil into groundwater

* QOur evolving understanding of Koc

In 2017, EPA published a factsheet with Koc Values:
- PFOA: 115
« PFOS: 372

In 2020 ITRC indicated that there is a range of Koc values;
« PFOA: 77-430
 PFOS: 252-5,000

In 2023, they update those ranges:
- PFOA: 1.1 -5,888
- PFOS: 15.8 -7,943

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 24




Analysis of DEC Data

 DER decided to evaluate our own available data.

* We had 72 paired samples with total PFAS in soil and SPLP
(EPA Method 1312) results.

 The ratio of concentration in soil to concentration in leachate

varied greatly, but was within the range suggested by ITRC:
- PFOA: 8 — 545 Average 75, Mean 55

- PFOS: 15-2,184 Average 211 Mean 103
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EPA Recommendation

EPA publication: “Practical Groundwater Science Guides Per- and
Polyfluoroalkyl Substances (PFAS)” July 2025

Recommends site-specific analysis of leaching using a modified
SPLP (synthetic precipitation leaching procedure).

DEC will establish a standard based on the background
concentration but will recommend site-specific analysis.

New Jersey is not setting a state-wide protection of groundwater
standard and relying entirely on site-specific evaluations.
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Impact on management of fill material

Management of fill material ends up being a more complicated problem than
most people would guess

Regulations vary significantly between states

It would be prohibitively expensive to test all fill material for all potential
contaminants

In New York State, soil generated in NYC faces increased sampling
requirements.

Based on our analysis, that increased sampling is not being required for PFAS.
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Soil Reuse: New York must meet SCOs

* Must meet Soil Cleanup Objectives (SCOs)
« Site-specific Beneficial Use Determinations (BUDs)

 “Like on like” as determined by a Licensed Site Professional
(LSP)

* Reuse on a site-specific basis unless it's a certified waste-
derived product

» Can'’t go for residential use

* Like on like, both predetermined and site-specific
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For remediation sites

We may not require removal of soil above “protection of
groundwater” criteria

* The groundwater remedy must be protective

 Likely to be dependent on site-specific SPLP results

« Amount of soil removal may depend on depth relative to the water
table, on-site structures, shoring, economics, use of other remedial
technologies, etc.
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Risk Analysis for PFAS

Chemicals




PFAS Chemicals with Sufficient Health Data to Set Standards

PFAS Chemicals

% Detections

99th
pecentile

9ath
pecentile

95th
pecentile

90th
pecentile

Perfluorooctanesulfonic acid (PFOS)

96.9%

6.2

3.3

2

1.2

Perfluorooctanoic acid (PFOA)

75.3%

2.2

1.6

1.2

0.79

Perfluoropentanoic acid (PFPeA)

41.7%

3

2.1

1

0.39

Perfluorobutanoic acid (PFBA)

18.1%

1.8

1.6

0.96

0.55

Perfluoroundecanoic acid (PFURA)

67.6%

1.3

1.1

0.383

0.34

Perfuorononanoic acid (PFNA)

87.6%

2.4

0.99

0.7

0.49

Perfluorodecanoic acid (PFDA)

44.8%

0.95

0.3

0.39

0.28

Perfluoroheptanoic acid (PFHpA)

75.3%

1.5

0.67

0.51

0.36

Perfluorooctane sulfonamide (FOSA)

5.8%

0.29

0.63

0.15

Perfluorododecanoic acid (PFDoA)

10.8%

0.23

0.22

0.28

Perfluorotridecanoic acid (PFTriA)

6.9%

0.64

0.43

0.19

Perfluorohexanoic acid (PFHxA)

57.9%

0.22

0.39

0.35

Perfluorobutanesulfonic acid (PFBS)

8.5%

0.34

0.28

0.15

Perfluorohexanesulfonic acid [PFHxS)

1.5%

0.16

0

0
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Risk Analysis

NYSDOH has completed a new risk analysis on all of those
chemicals, including an update to the risk analysis for PFOA and
PFOS

New values are much lower, and are largely based on human health
data, including data from all the biomonitoring that has been done
recently, along with the biomonitoring from West VA.

New criteria will be considered in air permits and establishing
proposed SCOs for PFOA and PFOS.

Soil guidance values for the other PFAS chemicals will be included in
CP-51 as Supplemental SCOs.
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Status of Guidance and

Regulations




Analysis to set a background level

« Based on the analysis completed by AECOM, DEC

proposes to use the Upper Tolerance

Limit (95-95 UTL). This

will give us values of 1.5 for PFOA and 3.0 for PFOS.
* This is the same analysis used by nearby states

* It is widely accepted academical

* This analysis provides a slightly

Y.

ower value than

DEC'’s previous practice of using the 98t percentile.
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Other States (ppb)

PFOA PFOS

NY 1.5 3

ME 2.2 3

NH 3 3

MA 2 3.1

VT 1.6 3.4
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Soil Guidance values, 2025

Guidance Values for
Anticipated Site Use PFOA (ppb)

Unrestricted 0.66
Residential 6.6
Restricted Residential 33
Commercial 500
Industrial 600
Protection of Groundwater? 0.8
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Proposed Soil Cleanup Objectives (ppb)

Unrestricted

Residential

Restricted Residential

Commercial

Industrial

Protection of Groundwater




Thank You

Bill Ottaway Connect with us:

Facebook:
625 Broadway, Albany, NY www.facebook.com/NYSDEC

william.ottaway@dec.ny.gov Twitter: twitter.com/NYSDEC
Flickr: www.flickr.com/photos/nysdec

518-402-9755
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