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PFASs in RED are those that have been restricted under national/regional/global regulatory or voluntary frameworks,
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with or without specific exemptions (for details, see OECD (2015), Risk reduction approaches for PFASs. http //oe.cdNAN).
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*Pic from: A Never-Ending Story of Per- and Polyﬂuoroalkyl Substances (PFASSs)?




National Institute of Environmental

)s://www.niehs.nih.gov > health > topics > agents » pfc

Why Be Concerned About PFAS?

Concerns about the public health impact of PFAS have arisen for the following
reasons:

Widespread occurrence. Studies find PFAS in the blood and urine of people, and
scientists want to know if they cause health problems.

Numerous exposures. PFAS are used in hundreds of products globally, with many
opportunities for human exposure.

Growing numbers. More than 4,700 PFAS exist, an increasing number as industry
invents new forms of this type of chemical.2

Persistent. PFAS remain in the environment for an unknown amount of time and may
take years to leave the body.

Bioaccumulation. Different PFAS chemicals may enter the food chain in variou

gradually accumulating and remaining in a body over time—a process d orE 2
intake than excretion of the chemicals. A )
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https://www.niehs.nih.gov/health/topics/agents/pfc/index.cfm#footnote2
https://www.niehs.nih.gov/health/topics/agents/pfc/index.cfm#:~:text=PFAS%20are%20used%20in%20hundreds,of%20this%20type%20of%20chemical.
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Consumer products containing PFAS:
» Non-stick coatings

Grease- and oil-resistant coatings for paper
products

Water repellent fabrics

Stain-resistant coatings for fabrics, carpets and
leather

Personal care products (shampoo, dental floss)

NORTH CAROLINA I )
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Sources of PFAS for POTWSs

\

« Fume suppressants/demisters/wetting agents for plating tanks
» Used primarily for tanks with hexavalent chromium
« Banned from electroplating tanks from Sept 2015
« Manufacture largely phased out in US
» Potential source of PFOS to POTWs, surface waters

« Leather and fabric treaters, tanneries

» Paper and packaging manufacturers

« Manufacturers of parts with PTFE coatings(bearings, wire, etc)

« Landfill leachate (esp. form industrial wastes)

» Centralized Waste Treaters accepting above wastes

« AFFF fire fighting foam

» Groundwater Cleanup wastewaters from contaminated sites :5 E Q?)s
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EPA PFAS Strateglc Roadmap 2021 — 2024

S

« EPA PFAS Strategic Roadmap 2021 — 2024
published on Oct. 18, 2021
https://lwww.epa.gov/system/files/documents/2021-10/pfas-roadmap final-508.pdf

Three essential directives

d Research. Invest in research, development, and innovation to increase understanding of
PFAS exposures and toxicities, human health and ecological effects, and effective
interventions that incorporate the best available science.

d Restrict. Pursue a comprehensive approach to proactively prevent PFAS from entering
air, land, and water at levels that can adversely impact human health and the
environment.

d Remediate. Broaden and accelerate the cleanup of PFAS contamination to protect

human health and ecological systems. ﬁ D E Q:\
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https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf

North Carolina DEQ Action Strategy for PFAS
(June 7, 2022)

North Carolina DEQ
» DEQ is committed to protecting the residents of North AcHion Stratedy f°::fif
Carolina by addressing the threat of PFAS |
contamination.

« NC DEQ is prioritizing the reporting of PFAS emissions
or discharges to air, surface water, or groundwater, and
working to identify the potential sources of PFAS

impacting communities. O

 Investigation of biosolids is part of our potential source “‘
investigation and serves to expand the base of our PROTECTING PROTECTING T
scientific knowledge of PFAS in our state. COMMUNITIES DRINKING EXISTING

We will continue to WATER CONTAMINATION

identify and notify We will work to We will continue
those who may be minimize future to hold responsible
at risk of exposure, releases of PFAS to parties accountable
investigate the human drinking water sources for remediating
health risks and by setting regulatory known PFAS
expand the base of standards and driving contamination sites
scientific knowledge actions to prevent affecting drinking

for Narth Carolina- future PFAS pollution. water supplies and

specific PFAS other receptors to
compounds. protect human health
and the environment.




DWR PFAS Compounds Strategy

Groundwater - DWR is expanding groundwater PFAS assessment utilizing the DWR ambient
groundwater monitoring network to better understand the nature and extent of PFAS contamination
In North Carolina’s aquifers. This network consists of over 700 wells statewide.

Public Water Supply Systems - DWR has through the NC PFAS Collaboratory Network obtained
data from 380 sites in 97 counties. From this date DWR has prioritized additional samBI{/r\l/%at 50 of
the systems in 2022 that showed elevated levels of PFOA, PFOS and GENX. In 2023 DV
prioritized another 655 smaller privately owned systems, schools and daycares for sampling.

Surface Water - DWR collected PFAS influent data from 27 POTWSs in the Cape Fear River Basin.
DWR NPDES is currently adding PFAS sampling requirements to Industrial discharges know to
dlsc_har%e PFAS or targeted by the EPA as having wastewaters containing PFAS. R NPDES is
adding PFAS sampling to POTWSs know to discharge PFAS or having SIUs targeted by EPA as
having wastewaters containing PFAS.

DWR's emerging cmeound strategy is focused on expanding our knowledge of the impacts PFAS
and GENX contamination has on our groundwater, public water supply and surface water. Our goal

IS to better understand the extent of contamination in your area and across the state so we can
identify and better support those that need assistance in providing safe drinking water, and to take
action'to reduce and eliminate the discharge of PFAS.




Federal Safe Drinking Water Act (SDWA)

Congress enacted the Safe Drinking Water Act (SDWA) in 1974
and amended and reauthorized it in 1986 and 1996.

« Authorizes EPAto set national standards for drinking water to
protect against health effects from exposure to naturally-
occurring and man-made contaminants

» Applies to Public Water Systems:
» Water system serving 15 or more connections, or 25 or more
people 60 or more days per year
o Community
o Non-transient non-community
o Transient non-community

Department of Environmental Quality J E Q?)
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Drinking Water Background

« Health advisory levels (HALS): In June 2022, EPA releases
Lifetime Drinking Water HALs for PFOA, PFOS, GenX, PFBS.

PFOA: .004 ppt (interim)
PFOS: .02 ppt (interim)
GenX: 10 ppt (final)
PFBS: 2,000 ppt (final)

* These levels informed the Maximum Contaminant Level Goals or
MCLGs which are not regulatory and are lower than the proposed
MCLs.

~DEQ3
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EPA Proposed MCLs

March 2023: Proposed Maximum Contaminant Levels (MCLS).
MCLs are the Maximum Contaminant Levels and are regulatory values.
Expected to be finalized in late 2023, in effect in 2026.

Proposed MCL

Compound Proposed MCLG (enforceable levels)
PFOA Zero 4.0 (ppt or ng/L)
PFOS Zero 4.0 ppt
PFNA
PFHxS : :

1.0 (unitless) 1.0 (unitless)
PFBS Hazard Index Hazard Index
HFPO-DA (GenX
Chemicals)

Department of Environmental Quality

Division of Water Resources

NORTH CAROLINA
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Proposed MCLs | | ‘

The proposed rule would also require public water systems to:
* Monitor for these PFAS
« Community and Non-Transient Non-Community
» Entry Points (similar to SOCs, VOCs)
* Notify the public of the levels of these PFAS
* CCR - consumer confidence report, annually
» Tier 2 PN 30-days to notify consumers level > MCL
* Reduce the levels of these PFAS in drinking water if they exceed the proposed
standards.
* Running Annual Average

Hazard Index Calculation:

|EE"‘K'|'I.I'H.I'.ET I) + (I PFESWH‘I‘.EF]) + ([PFHF.‘WH.LET I) + ([ PFH}:SWHI:ET I)
|10 ppt] 2000 ppt] |10 ppt| 19.0 ppt]

~DEQ®
Department of Environmental Quality NORTHCAROLINA =
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Public Water System Sampling in NC
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Water Systems in NC

* Public Water Systems (PWS)
 Public drinking water utilities
« Systems serve large areas, many residents
« >5,000 total Serves >7 Million residents
 PWS defined as > 15 connections or serves > 25 people

« Community Water Systems (CWS) about 1,900 total in NC

« Non-transient Non-community systems about 325 total in NC
(workplaces and schools)

« Transient Non- community (rest areas)

~DEQ>

Department of Environmental Quality Depariment of Environmenl 0 .v
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PWS Sampling in NC
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* In 2019 the PFAST Network sampled 326 PWS for PFAS
« 50 PWS had detections above 4 ppt for PFOA and/or PFOS

* In late 2022, DEQ resampled those 50 PWS for PFOS and PFOA
« 42 had either PFOS and/or PFOA above 4 ppt
« 8 had either no detections or PFOA and PFOS below 4 ppt

 DWR staff sampled these facilities 3 times, raw and treated water
samples. One time per month in September, October, and
November for 57 different PFAS compounds.

Department of Environmental Quality
Division of Water Resources
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Federal Development of Regulations: Unregulated Contaminant Monitoring Rule

« SDWArequirements for UCMR Program
e Occurrence monitoring for up to 30 unregulated contaminants, every 5
years
« UCMR5-=29 PFAS + lithium, Sampling 2023-2025
« Collect data for unregulated contaminants suspected to be present
In drinking water

 Require PWSs serving population >3,300 people as well as a
nationally representative sample of PWSs serving < or = 3,300 people

to monitor
« EPAmanages program in partnership with states ﬁ D E Q:\
Department of Environmental Quality Deperimssetof Exeirmmmentel Qi .ty

Division of Water Resources
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» 298 NC systems to sample between 2023 and 2025

* Results for 70 systems (as of 8/31/23)

 PFAS
« 15 systems (21%) have a result exceeding a proposed MCL or Hazard Index

» 45 systems (64%) have all Non-Detect measurements for PFAS
« Lithium
» 24 systems (34%) have a lithium detection

« 17 systems (24%) have a lithium result greater than 10ppb

JEQ‘

* Max lithium results 60.3 ppb

Department of Environmental Quality NOEIHCAROUNA N
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ystems Exceeding Proposed MCL and/or Hazard Index _ S —

System Name fl.?:::: Population S:;i)r:tpel € County River Basin TOt[E;)IpT]:AS HI |PFOS [ppt] I;:g:]\
ype

ROBESON COUNTY WATER SYSTEM GW 65,303 2/14/23 ROBESON Lumber 155.8 43 6.1 22
BRAGG COMMUNITIES/NTA SW 3,733| 3/14/23 HARNETT Cape Fear 58 10.5 7.8
DUNN, CITY OF SW 12,334 4/24/23 HARNETT Cape Fear 57.5 10.5 6.9
LILLINGTON WATER SYSTEM SW 3,883 3/20/23 HARNETT Cape Fear 56.7 11.3 7.9
BRUNSWICK COUNTY WATER SYSTEM SW 113,207 4/5/23 BRUNSWICK | Lumber 51.8 10.2 6.3
JAMESTOWN, TOWN OF SW 6,543 2/14/23 GUILFORD | Cape Fear 51.5 8.7 4
SELMA, TOWN OF (COUNTY LINE) SW 642 3/15/23 | JOHNSTON Neuse 35.7 6.5 5.4
SEYMOUR JOHNSON AFB SW 6,875 3/14/23 WAYNE Neuse 30.6 6.7 4.3
UNION COUNTY WATER SYSTEM SW 134,066 4/10/23 UNION Yadkin 28.2 4.9 4.2
SOUTH GRANVILLE WTR&SEWER
AUTHORITY SW 19,216 5/30/23 | GRANVILLE Neuse 19 12 7
DURHAM, CITY OF SW 292,743 5/9/23 DURHAM Cape Fear 17.5 5.8
ROCKINGHAM, CITY OF SW 12,131 5/24/23 | RICHMOND Yadkin 14.7 4.2
BLADEN CO WTR DIST-EAST BLADEN GW 3,889 3/15/23 BLADEN Cape Fear 13.6 1.36
CENTRAL NASH WATER & SEWER SW 5,883 3/15/23 NASH Tar 10.5 5.2 5.3 E
NORTHAMPTON--LAKE GASTON SwW 3,784/ 1/9/23 |NORTHAMPTON| Roanoke 6.2 6.2 Sﬁﬂ;‘eﬁﬁo’??ﬁ",ﬁfnmm. Qua,v




B— gystems Exceeding 20 ppt Total PFAS

System ID System Name fl?llajtr:: Population s;r::: € County River Basin TOt[ZIpT]:AS
Type

NC0378055 |ROBESON COUNTY WATER SYSTEM GW 65,303 2/14/23 ROBESON Lumber 155.8
NC5043001 [BRAGG COMMUNITIES/NTA SW 3,733 3/14/23 HARNETT | Cape Fear 58
NC0343010 |DUNN, CITY OF SW 12,334 4/24/23 HARNETT Cape Fear 57.5
NC0343025 |LILLINGTON WATER SYSTEM SW 3,883 3/20/23 HARNETT Cape Fear 56.7
NC0410045 |BRUNSWICK COUNTY WATER SYSTEM SW 113,207 4/5/23 BRUNSWICK Lumber 51.8
NC0241030 JAMESTOWN, TOWN OF SW 6,543 2/14/23 GUILFORD | Cape Fear 51.5
NC0136025 |BESSEMER CITY, CITY OF SW 5,500 3/29/23 GASTON Catawba 41.1
NC4051009 [SELMA, TOWN OF (COUNTY LINE) SW 642 3/15/23 | JOHNSTON Neuse 35.7
NC0496055 |SEYMOUR JOHNSON AFB SW 6,875 3/14/23 WAYNE Neuse 30.6
NC0190413 |[UNION COUNTY WATER SYSTEM SW 134,066 4/10/23 UNION Yadkin 28.2
NC0136065 |DALLAS, TOWN OF

SW 7,422 5/16/23 GASTON Catawba 25.2 NORTH CAROLINA CAROLINA
Department of Environmental Oualv




—— 2023 PWS Sampling Effort

655 systems included in current round of DWR sampling
(2023)

* Privately owned community water systems (excludes
those owned by Agua NC and Carolina Water)
« School and daycare non-transient non-community

water systems
« 3 systems previously sampled by the PFAST Network

as requested by SSAB

Department of Environmental Quality T Qua.v
Division of Water Resources




I— 2023 Sampling Effort of 655 smaller systems

1 round of sampling
 Additional sampling potential for detections or results
above MCLs

1 sample from 1 entry point for each system

Analyze for same 57 PFAS as our 2022 sampling
« Using modified Method 537.1

Sampling began in the Raleigh Region in May

Currently scheduling sampling now in all regions

Sampling will be completed by the end of 2023 ﬁ Q §

Department of Environmental Quality NORTH CAROLINA ot cu
Division of Water Resources v
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~ General Summary of Data

« Based on single sample results ~20% of systems have
results greater than an MCL or HI

« PFOA and PFOS most prominent of the contaminants > MCL
* We are seeing exceedances of the Hl

« We are finding PFAS other than the 6 compounds in the
proposed regulation.

Department of Environmental Quality NORTHGAROUNA v v/!

Division of Water Resources
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Communicating data | '

More key points:

« DEQ is working with water systems on meeting all regulatory requirements and sharing data. DEQ will
continue to collect data from systems across the state.

 The USGS just announced the results of a nationwide study on PFAS in tap water -
https://www.usqgs.gov/news/national-news-release/tap-water-study-detects-pfas-forever-chemicals-across-us

At least 45% of the nation’s tap water is estimated to have one or more types of the chemicals known as per-
and polyfluorinated alkyl substances, or PFAS, according to a new study by the U.S. Geological Survey. This
research marks the first time anyone has tested for and compared PFAS in tap water from both private and
government-regulated public water supplies on a broad scale throughout the country.

* Proposed MCLs/rulemaking are a first step in concrete solutions to a problem we have only recently begun to

Department of Environmental Quality Wmtf.va )
Division of Water Resources

fully understand.



https://www.usgs.gov/news/national-news-release/tap-water-study-detects-pfas-forever-chemicals-across-us

« DEQ has information on end-user filtration options (via DHHS) on
its website. We will provide it and encourage systems to do so as
well.

https://epi.dph.ncdhhs.gov/oee/pfas/PFAS TestingFiltration.pdf

« Funding is available through state/federal government for water
system upgrades and filtration.

https://deq.nc.gov/about/divisions/water-infrastructure/i-need-funding

Department of Environmental Quality NOEIHCAROUNA N
Division of Water Resources
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Groundwater Sampling in NC




NCDEQ Groundwater Monitoring Network

* The State of North Carolina relies on groundwater for approximately 50% of
drinking water use.

* Since the 1960s, NCDEQ has installed, maintained, and monitored a statewide
monitoring well network of 700 wells at 235 locations.
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NCDEQ Groundwater Monitoring Network
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https://ncdenr.maps.arcgis.com/apps/webappviewer/index.html?id=6a0293762cf249ed92b657bd9b7465cf

NCDEQ Ambient Groundwater PFAS Sampling

As of July 2023:

e 290 individual monitoring
wells sampled in 48
counties

e 115 locations sampled

e ~400 groundwater PFAS
samples collected




Groundwater PFAS

Sampling Locations
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PFOA concentrations (ng/L)

pttan
ect
pral

al Park

e Ise} ¥
Cumberiand {s8] = {58}
Gap National Bristol Danville F
- Historical Park™ Kingsport ~aiE ‘ g £ % L
| psae (o} o e ®
f * Blue Ridge { =
;" 53 Q@ /Parua_y.; SURRY STOKES ASWELL =R %.;::sno noxrd@eron o o

Johnson City Y

Morristown A B T B s (5 8
P G - (o} = ' soxs\Minston-Salem
e % wesy o g el nséo.rom
Knoxville Ll e 2sdn o} High Point
P ! S S SSLOWEAnolT » = >
\ y ) 5 DER DWVIE @ g
(. MADIEON y ) . q : hy
et ol B ' Roaton ek reoestatesville™ 0y N3
N a8, Mot . Hickory" N
¢ iy % N K FURKE 1 {
Gregt .o N (o) saligbury :\ugr:u'uebom

1 3‘@9*] N ¢ ’_' ';m’)-'.zb

< Mountays
] o e
oo 0 é) B e ,
) Vi o paosr K -

e
’ g‘e \*koau»‘:c-\lsa

22691

AUTHERFORD

-

‘ > 500
‘ >70-500
® 0-70

R ey "'. (\3‘ Ny WENGERS M.
. = « | pExdgon TS § C"‘j BN
W, “Nantahala b )
! 0 Wational Forest A+ 7 et Y —
[ CHESIOKEE = W MNCON ~ ’ e~
| clAY 1 g il 4
[ \:. h L ~
- L & Spartanburg
Greenville
heachaa
'Yl Groundwater PFAS - Statewide
Result{ng/L}
Anderson

&

ceEmEby .

o ANSON

DWR Groundwater Monitoring Stations

>BDL-10 O Mo PFAS zample

® PFAS sample

Below Detection Limit (BDL)

Florence

Columbia
]

| Atlanta

‘Racky Mount
(@] EDGECOMES

2 3 X x Onsfow
. o o mrhhgton i
UMBUS ,’...;:\'E

AR,

in Lake
stional [N
\‘ll*dbﬁa(ev’uggf

Po

O mNew BemPap=c
AVEN

@ O

\ o]
1370 \cambeny,

Q

Cape Lookout

Natjonal

(o] 4
Q13veln<k cARTEREy Seashore

36

el
; out

TYRRELL 0O O °€‘13

OnsE

Cape Hatteras
Natignal
Seashore




PFQOS concentrations (ng/L)

® Below Detection Limit (BDL)
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Potential Areas of Concern
Total PFAS concentrations (ng/L)
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Summary of some key PFAS detections by Aquifer

Total PFAS Attachment C PFAS PFOA PFOS Hazard Index

# wells with # wells with # wells with # wells with # wells with # wells with | # wells with # wells with
detections of detections >| detectionsof any detections > 70 detections (%) detections > | detections detections > >1 (%)
|_any PFAS (%) 70 ng/L (%) | (%) 70 ng/L (%) Att. C PFAS (% ng/L (%) 4 ng/L (%) (%) 4 ng/L (%)

Gotca @ | @6y b ) ey | saG0) 0@ | 76|

Aquifer # samples

Yorktown 11 2 (18) 1(9) 0(0) 0(0) 2 (18) 2 (18) 1(9) 0 (0) 0 (0)
Castle Hayne 20 5 (25) 1(5) 2 (10) 1(5) 3 (15) 1(5) 2 (10) 1(5) 1(5)
Beaufort 6 1(17) 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 0(0) 0 (0) 0 (0)
19 0 ofH) 0 0
Peedee 35 6 (17) 1(3) 0(0) 0 (0] 2 (6) 1(3) 3(9) 2 (6) 0 (0)
Black Creek 48 9 (19) 2 (4) 4 (8) 1(2) 5 (10) 4 (8) 1(2) 1(2) 0 (0)
Upper Cape Fear 39 9 (23) 0 (0) 1(3) 0 (0) 6 (18) 6 (18) 2 (5) 1(3) 0 (0)
Lower Cape Fear 13 1(8) 0(0) 0(0) 0(0) 1(8) 0(0) 1(8) 0 (0) 0 (0)
Lower Cretaceous 2 | 0(0) 0 (0) | 0 (0) 0(0) | 0 (0) 0 (0) | 0(0) 0 (0) | 00 |
Basement saprolite 4 | 2 (50) 0 (0) | 0 (0) 0 (0) | 0 (0) 0 (0) | 2 (50) 0 (0) | 0 (0)
Basement rock 22 4 (18) 0 (0) 0 (0) 0 (0) 2 (9) 0 (0) 3 (14) 1(5) 0 (0)

oo w0 | w6 sm e e e o ) “DEQY
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summary

* Groundwater samples collected across the statewide groundwater
monitoring well network indicate detections of PFAS are widespread,
but generally in lower concentrations

e Surficial aquifer impacts usually more significant than deeper aquifers

e Most significant impacts appear to be in the SE portion of the State




Next Steps

Continue sampling NCDEQ monitoring wells, focusing on eastern NC counties

Following completion of sampling eastern NC counties, sample remaining counties across
the state

 All groundwater samples will now include analysis of “Attachment C”
compounds

Confirmation sampling at sites/wells with unexpected results

Collaboration across NCDEQ Divisions




Emerging Compounds Strateqgy: Surface Water

Industry and Wastewater System Sampling

April 2022: EPA issued a Memorandum outlining its approach to use federally-issued
permits to reduce PFAS discharges.

» Federally-issued permits will include requirements to monitor for PFAS, to use best
management practices like product substitution and good housekeeping practices and
establish practices to address PFAS-containing firefighting foams in stormwater.

» These conditions and PFAS monitoring requirements will also apply to Industrial Direct
Dischargers and Publicly Owned Wastewater Treatment systems receiving wastewaters
from industries known or suspected of discharging wastewaters containing PFAS
compounds.

December 5, 2022 EPA memorandum Addressing PFAS Discharges in NPDES Permits and
Through the Pretreatment Program and Monitoring Programs
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Questions?
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