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Widespread PFAS detections in New Hampshire groundwater

Major site investigations:

Pease Air Force Base
Saint Gobain Performance Plastics

Statewide:
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Waste sites

(landfills, septage lagoons, etc.)
AFFF releases
Industrial facilities

NH Ambient Groundwater
Quality Standards (AGQS)
PFOA: 12 ng/L

PFOS: 15 ng/L

PFNA: 11 ng/L

PFHxS: 18 ng/L

O PFAS Not Detected
O PFAS Detected < AGQS
‘ PFAS Detected > AGQS
@ rroA+PFOS > 70 ng/L




Widespread PFAS detections in New Hampshire groundwater

Maior site i tioations: NH Ambient Groundwater O PFAS Not Detected

+ Pease Al Force Base e85 | @ pras Detectea < aces

* Saint Gobain Performance Plastics :ZECN)ZZ 1151 ?]gg//LL @ PFAS Detected > AGQS
porihse @ rroa+PFOS > 70 ng/L

Statewide:

* Waste sites
(landfills, septage lagoons, etc.)
* AFFF releases
* Industrial facilities
e Septic systems
* Small commercial facilities

Carpet cleaning businesses Marinas/boat washing
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Widespread PFAS detections in New Hampshire groundwater

Maior site i tioations: NH Ambient Groundwater O PFAS Not Detected

+ Pease Al Force Base e85 | @ pras Detectea < aces

* Saint Gobain Performance Plastics :ZECN)ZZ 1151 T]gg//LL @ PFAS Detected > AGQS
GHSRERE @ rroA+PFOS > 70 ng/L

Statewide:

* Wa ste Sites Schools during floor stripping/refinishing
(landfills, septage lagoons, etc.) )

+ AFFF releases

* Industrial facilities

e Septic systems

* Small commercial facilities

t\m’mfmﬁ https://www.pfas.des.nh.gov/groundwater
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https://www.pfas.des.nh.gov/groundwater

Widespread PFAS detections in New Hampshire groundwater

: e .. NH Ambient Groundwater O PFAS Not Detected
Major site investigations: Quality Standards (AGQS)

* Pease Air Force Base PFOA: 12 ng/L (O PFAS Detected < AGQS

. . . PFOS: 15 L
* Saint Gobain Performance Plastics SR 11?]gg//L @ PrAS Detected > AGQS

PFHXS: 18 ng/L @ rroA+PFOS > 70 ng/L

Statewide:
* Waste sites
(landfills, septage lagoons, etc.)
* AFFF releases
* Industrial facilities
e Septic systems
* Small commercial facilities
 Domestic ??
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Residential 'n:eighb!orhood
No known sources o




Why might there be PFAS in domestic wastewater?
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NHDES investigation of PFAS in domestic wastewater

What is a typical domestic PFAS load to the environment?
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Parcel boundary

- Unit septic tank (solids settling)
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Legend

Parcel boundary

- Unit septic tank (solids settling)
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Parcel boundary

Unit septic tank (solids settling)

Lift station

Nitrification/denitrification treatment




Parcel boundary
Unit septic tank (solids settling)
Lift station

Nitrification/denitrification treatment

Nitrification/denitrification treatment system




Parcel boundary

Unit septic tank (solids settling)

Lift station

Nitrification/denitrification treatment

Leach field




Domestic wastewater effluent sampling

*  Parcel boundary

Unit septic tank (solids settling)

Lift station
Nitrification/denitrification treatment

Leach field

e 16 monthly grab samples of wastewater effluent (Jan 2023 - Oct 2024)

* PFAS analyses: 70 PFAS custom (4), 36 PFAS custom (2), EPA 1633 (10)
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» PFOA > groundwater quality

ﬁey takeaways:

/
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PFAS in domestic wastewater effluent by compound
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How much domestic-derived PFAS is discharged daily? Annually?

Using wastewater discharge flow data...

EACH DAY,

67 ug PFAS/household or approximately 22 ug PFAS/person

is discharged to septic system leach fields.

EACH YEAR,

24 mg PFAS/household or approximately 8 mg PFAS/person

is discharged to septic system leach fields.

Data is subject to revision — do not cite.
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Average total
PFAS (post-TOP)

Average total
PFAS (pre-TOP)

NH groundwater
guality standards

PFAS in domestic wastewater effluent — TOP assay

Compound
[0 pPFPrA [ PFPrs M 10:2FTCA [ NEtFOSAA Ml EVE Acid
[ pFBA [ PFBS M 6:2FTUCA M HFPO-DA M R-EVE

[ PFPeA [ PFPes M 8:2FTUCA Il ADONA [ Hydro-EVE Acid
[ PrHxA B PFHxS [ 10:22FTUCA B PFMOBA [ MTP

B PFHpA M PFHpS [ 4:2FTS M NFDHA [ F53B major
[ PFOA M PFOS M 62FTS W PFMOPrA [ F53B minor
B PFNA B PFNS [ 8:2FTS Bl PFECAG M PFEESA
B prPFDA MW PFDS M 102FTS M PFMOAA [l NVHOS

B pPFunA M PFDoDS [ NMeFOSE [l PMPA B PS Acid

B PFDoDA M 3:3FTCA [ NEtFOSE [l PEPA B Hydro-PS Acid
B PFTTDA W 5:3FTCA [l PFOSA B PFo2HxA M R-PSDA

M PFTeDA M 6:22FTCA [l NMeFOSA [l PFO30A M Hydro-PSDA
M PFHxDA W 7:3FTCA Ml NEtFOSA [l PFO4DA M R-PSDCA

Il PFODA M 8:2FTCA Il NMeFOSAA [l PFO5DoDA [l PFECHS

~

ﬁey takeaways:

» 650 ng/L average
total PFAS (post-
TOP) in domestic
wastewater

» TOP nearly doubles
the amount of PFAS

\ detected /

Data is subject to revision — do not cite.




NHDES investigation of PFAS in domestic wastewater

What is a typical domestic PFAS load to the environment at this site from wastewater effluent?

2

Y

».

= 275 ng/L, primarily attributed to PFOA, short-chain PFCAs, and 5:3 FTCA

= 24 mg PFAS/household/year or 8 mg PFAS/person/year

* TOP nearly doubles these estimates

—L ]]\EE:‘:AR'IMFNIHgIE:
Environmental

=== Services Data is subject to revision — do not cite.




NHDES investigation of PFAS in domestic waste streams

W Triennial septic tank pumping (September 2023)

How much PFAS is retained
in septic tank solids?

v

Case study: Sampling of household
septic tank supernatant and sludge




Parcel boundary

Unit septic tank (solids settling)

Lift station
Nitrification/denitrification treatment

Leach field
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Domestic septic tank sampling

* Three grab samples from septic tanks (Sep 2023)

. ﬁpernatanﬂand

* PFAS analysis by EPA 1633

Im_age_s;urce: USEPA




PFAS in domestic septic tank supernatant and sludge

Tank #1 Tank #2 Tank #3
930 ng/L 19 ng/L 33 ng/L ﬁey takeaways. \
= oEBA ~ PFBA » Tank to tank variability in PFAS
(]
® A concentration and composition
g \
5:3 FTCA y )
S » PFAS fractionation: Long-
(Vs . .
chains/sulfonates in sludge
5/14 compounds J-flagged 5/8 compounds J-flagged 2/5 compounds J-flagged
Q Prevalence of FTCAs /
246 ng/g 4 ng/g
Sh |
o) ‘ 7:3 FTCA
= No detections
(s

5:3 FTCA

6/11 compounds J-flagged

2/2 compounds J-flagged
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PFAS in domestic septic tanks: mass estimates

Tank #1 Tank #2 Tank #3

(«

70 1g 120 g ey takeaway:
‘g DEBA ~ PFBA > Up to 130 mg PFAS accrued in
‘é A septic tank sludge over 3
= 2, N years...up to 43 mg/year
= - J
(V)
5/14 compounds J-flagged 5/8 compounds J-flagged 2/5 compounds J-flagged
130,000 ug 2,200 pg
)
(oY)
o
= No detections
(s

6/11 compounds J-flagged 2/2 compounds J-flagged
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NHDES investigation of PFAS in domestic waste streams

How much PFAS is retained in septic tank solids?

2

-

».

= Up to 43 mg/year - Variable concentration and composition

= Sludge may be a significant reservoir for domestic-derived PFAS
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Ongoing domestic wastewater initiatives at NHDES

Continued sampling at this site
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Ongoing domestic wastewater initiatives at NHDES

Continued sampling at this site

Sampling at 3 additional sites
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Ongoing domestic wastewater initiatives at NHDES

Continued sampling at this site

Sampling at 3 additional sites

Targeted household sampling
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Poll question

Which household activity do you think contributes the most to PFAS in
domestic wastewater?

A) Cleaning surfaces

B) Dishwashing

C) Laundry

5;% D) Showering

&\ ? | E) Other
Environmeptal

T Services




PFAS in household laundry wastewater

* Sampling of detergent, source water, and wastewater
e Two variables

= Material type (natural fiber/synthetic)

= Wash type (with/without detergent)

<l ° Analysis of 70 PFAS compounds
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PFAS in household laundry wastewater

Compound
* Sampling of detergent, source water, and wastewater pre B PFeS M io2fToa M NErOSAs M EVEAGd

=000 =

:2FTUCA [l ADONA [ Hydro-EVE Acid
0:2FTUCA [ PFMOBA M MTP
42 FTS Il NFDHA [ F53B major

[ PFHxA B PFHxS

[ |
[ |
I PFPeA [ PFPes W
[ |
B PFHpA M PFHps W

) B PFOA M PFOs M 62FTS M PFMOPrA [ F53B minor
e Two variables B PFNA B PFNS M s2FTS M PFECAG [ PFEESA
B ProA W pros W 10277 B pruoas M NvHOS
. . . n PFDoDS [ NMeFOSE [l PMPA PS Acid
= Material type (natural fiber/synthetic) 5 Prooon B oorioA M nerose M pera M HyoroPs ace
: 5 PFOSA PFO2HxA [ R-PSDA
- . M PFTeDA M 6:2FTCA ll NMeFOSA [l PFO30A M Hydro-PSDA
= Wash type (Wlth/WlthOUt detergent) 8,100 A W Prrixoa B 73FTCA Bl NEFOSA B PFOSDA M R-PSDCA

B PFODA M 8:2FTCA ll NMeFOSAA [l PFO5DoDA [l PFECHS

PFPrA

Analysis of 70 PFAS compounds
8,000 -
3001

PFPrA

/Key takeaways: \

» PFAS are present in laundry detergent and
wastewater
» PFAS may leach from both natural fiber and

thetic clothi
\ synthetic clothing / N

200 1

Concentration (ng/L)

100 1

6:2 FTCA 6:2 FTCA 6:2 FTCA

Lau'ndry Tap \;vater WW WW WW WW
Detergent (natural (natural  (synthetic, (synthetic,
........................................................................................................................................ fiber, fiber,  detergent) rinse)

pgwmmgﬁ _ _ _ : detergent)  rinse)
Environmental | 1OP assay substantially increased PFAS concentrations : —_—

e Data is subject to revision — do not cite.




PFAS in household carpet cleaning wastewater

* Sampling of detergent, source water, and wastewater
e Two variables

= Age (old/new)

= Wash type (with/without detergent)

¥ * Analysis of 70 PFAS compounds
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PFAS in household carpet cleaning wastewater

Compound

e Sampling of detergent, source water, and wastewater PEPIA [ PEPIS

PFBA [l PFBS

= 0:2FTCA [ NEtFOSAA M EVE Acid
[ PFPeA [1l PFPes W

[ |

[ |

2FTUCA [ HFPO-DA M R-EVE
:2FTUCA [l ADONA [ Hydro-EVE Acid
0:2FTUCA [l PFMOBA [l MTP

42 FTS Il NFDHA W F53B major

1
6
8
I PFHxA [ PFHxS 1
@ PFHpA [ PFHpS

* Two variables ERE R REAE
m Age (Old / n EW) = PFDODA = g:';DI-PTDCSA= NEFOSE = PEPA = Ei?d?(f—igs Acid
. . = IBIEP%P/\\ = gg E$gﬁ= PFOSA B PFO2HxA [ R-PSDA
= Wash type (with/without detergent) B PrraDA B 73FTCA M NEFOSA B brOIoA B RoSoon
H PFODA [ 8:2FTCA M NMeFOSAA M PFO5DoDA M PFECHS
30001
e Analysis of 70 PFAS compounds
5 |
% PFPrA
£ 2000-
4 N &
Key takeaways: =
—
5
» PFAS are present in carpet cleaning detergent C 1000 [
S :
and wastewater O NELFOSE NMeFOSA
» PFAS are extracted from carpets during cleaning, bW 4 e N
e @
\ regardless of detergent use or carpet age / 6:2 FTCA
O-
Canet Tap \;vater WW (Inewer WW (Inewer WW (Iolder WW zolder
Cleaning carpet, carpet, carpet, carpet,
ﬁg‘&m}%}g ... ................................................................ e . PrOdUCt detergent) rinse) detergent) rinSG)
Environmental . 1OP assay substantially increased PFAS concentrations - I — ,
e GOIVICES  ssssrerreressssssssssssessesssnsssssssssesesssnnssssssssssssssnnssssssssssssssnsssssssssssssssssnnssssssssenesssnnsnssssssesensnnnnnns ; Data is subject to revision — do not cite.




ldentifying sources of PFAS to domestic wastewater
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Thank you

Jennifer Harfmann, Ph.D.

PFAS Discharge Analyst

NHDES Drinking Water and Groundwater Bureau
Jennifer.L.Harfmann@des.nh.gov

(603) 271-8647
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Additional Resources

The following resources —and many more — can be found on NHDES' PFAS Response webpage:

 NHDES’ PFAS sampling of school floor cleaning wastewater
* One-page briefing
* Technical report

* Mapper of NH PFAS results in private wells and public water supplies: NHDES PFAS Sampling Dashboard

* Fact sheets pertaining to PFAS in New Hampshire well water, testing and treatment
e PFAS in New Hampshire Well Water - Testing and Treatment
» APPLETREE’s New Hampshire-Specific Guidance on PFAS
* Labs Providing PFAS Testing Services
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https://www.pfas.des.nh.gov/
https://www.pfas.des.nh.gov/sites/g/files/ehbemt341/files/documents/r-wd-24-04-summary.pdf
https://www.pfas.des.nh.gov/sites/g/files/ehbemt341/files/documents/r-wd-24-04.pdf
https://nhdes.maps.arcgis.com/apps/dashboards/78fe1cb292af4cefbd49f281c43c658d
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/dwgb-3-25.pdf
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/ehp-21-04.pdf
https://www.des.nh.gov/sites/g/files/ehbemt341/files/documents/pfas-testing-labs.pdf
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