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First Session: 10:00 AdML1:30 AM

‘ California PFAS Regulatory Update
. Sean McCarthyg South Coast Section Chief, State Water
Resources Control Board, Division of Drinking Water

PFAS Exposure Impacts
Dr. Lisa Coreyg Senior Toxicologistntertox, Inc.

PFAS Risk Communication and Engagement
Dr. Melissa Harclerode Technical Specialist, CDM Smith

Panel Discussion
Moderator ¢ JasonDadakis Executive Director of Water
Quality and Technical Resources, OCWD




PFAS Drinking Water Treatment &

"= § Permit Considerations

Dicg Sean McCarthy, State Water Resources Control Board







K

PFAS Regulatory Update

Notification Levels:
Established by State Board at the level which does not pose a
significant health risk but warrants notification. If exceeded, provide
notice to governing body of the local agency where consumers reside
PFOA 5.1 ppt
PFOS 6.5 ppt
Response Levels:

Recommend additional action by PWS to reduce public exposure to
the contaminant

70 ppt (individual or combined PFOA and PFOS)



PFAS Regulatory Update

Phased investigation: DDW, DWQ, RWQCB

Monitoring orders issued March 2019 (HSC section 116400)

Wells nearby higliisk facilities or previous findings
2 miles of airports

1 mile of landfills

1 mile of wells with previous UCMR3 detections

Quarterly monitoring concluding 1Q 2020
Additional monitoring is under consideration

Metal plating facilities, military bases







Health and Safety Code Section 116550
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Permit Application Package

CEQA documents

Engineering Plans and Specifications
Representative of abuilt plant
Operations and Monitoring Plan

Sample locations, analytes and frequency

Flow parameters (Well sequencing, EBCT)
Media type and volume

Criteria and procedure for media replacement
Operator Certification: T1 or T2, depending on flow






Possible Permit Conditions

Monitoring locations and frequency
Combined effluent, lead vessel effluent, 50/75% port sampling

Criteria for media changeut

Leadlag vs. single vessel
Detections of compounds without NLs in treated effluent
Continuous disinfection of treated water




Possible Permit Conditions

Monthly report

Volume treated, track media exhaustion
Process monitoring results
Media changeouts

Incident reports and corrective actions

Future operations, removal of additional PFAS compounds




PFA3Xposurdmpacts

& Dr. Lisa Coreintertox, Inc.
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Topics

What are PFAS?

How do | get exposed?
What happens in my body?
What are the health effects?




What are PFAS?
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Figure 3-1. Emerging awareness and emphasis on PFAS occurrence in the environment
(Source: J. Hale, Kleinfelder, used with permission)



Exposure Routes

Consumer Produc
Human Exposure
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Transfer to Infants
* Breast milk
+ Cord blood

Environment

Potential major exposure pathways of PFAS to humans.
Figure from Sunderland et. al. (2019)
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Exposure byifestage
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Distribution and Elimination

B Kidney mLiver mBone mlLung
PFBA (C4) - Perfluorobutanoic acid
PFBS (C4) - Perfluorobutanesulphonate
PFPeA (C5)- Perfluoropentanoic acid
PFHxA (C6)- Perfluorohexanoic acid
FHEA (C6) - Perfluorohexyl ethanoic acid
PFHxS (C6) - Perfluorohexanesulphonate
PFHpA (C7) - Perfluoroheptanoic acid
PFOA (C8) - Perfluorooctanoic acid
PFOS (C8) - Perfluorooctanesulphonate
FOEA (C8) - Perfluorooctyl ethanoic acid
PFOSA (C8) - Perfluorooctane sulfonamide

PFBA (C4) |

¥
:.i' ;

e
- i) =]
] il i B |
Ay
N =B = =
g*””!!' g = -
N e~ . ——L ==
;338335;;;‘“!— LU
— -— e ——
0 $ e >80 82575 =~ .
L d X W R g2 0 89 T 7 2
w I T &2 00 % « T 9 L )
VR T e R w53 < ¢« & 9 0O -
o o & 5 2z ~ < L o
o a ] o « 4
& “'“&&“"3§<<
o o o [}
L a £ ]
. 2 8 £
Brain e & &

PFNA (C9) - Perfluorononanoic acid

PFDA (C9) - Perfluorodecanoic acid

FDEA (C10) - Perfluorodecyl ethanoic acid
PFDS (C10)- Perflurodecanesulphonate
PFUnDA (C11) - Pverfluoroundecanoic acid
PFDoDA (C12) - Perfluorododecanoic acid
PFTriDA (C13) - Perfluorotridecanoic acid
PFTeDA (C14) - Perfluorotetradecanoic acid
PFHxDA (C16) - Perfluorohexadecanoic acid
PFOcDA (C18) - Perfluorooctadecanoic acid

PFTeDA (C14) |

nm
[ ]}

PFHxDA (C16) |

PFOCDA (C18) |

Mean concentrations of PFASs (ng/g) in 5 human tissues (Perez et al., 2013)

Serum Half Lives

PFOA 20days  3-4years
PFOS 40days 4-5years
PFHXS 30days 8.5 years
PFHXxA 2 hours 32 days
PENA 60days Unknown
PFBS 5hrs 28 days
PFBA 12hrs 3 days



Health Effects Studies: PFOA
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Figure 2-1. Overview of the Number of Studies Examining PFOA Health Effects*

Developmental, hepatic, and body weight effects of PFOA were the most widely examined potential toxicity outcomes
More studies evaluated health effects in [illfiang than EINEIE (counts represent studies examining endpoint)

Exposure Route Studied

Body weight (animal studies only)
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*Includes studies discussed in Chapter 2. A total of 271 studies (including those finding no effect) have examined toxicity; most animal studies examined multiple
endpoints. In this figure, the number of human studies is referring to the number of publications.

ATSDR, 2018



Health Effects Studies: PFOS

Figure 2-2. Overview of the Number of Studies Examining PFOS Health Effects*

Developmental, hepatic, and reproductive effects of PFOS were the most widely examined potential toxicity outcomes
More studies evaluated health effects in [iliffians than EIIIEIL (counts represent studies examining endpoint)
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*Includes studies discussed in Chapter 2. A total of 218 studies (including those finding no effect) have examined toxicity; most animal studies examined multiple ATSDR, 2018
23 endpoints. In this figure, the number of human studies is referring to the number of publications.




Health Effects: Animal Studies

e
Animal studies suggest REPFAS
PFAS exposure is linked to...

damage to the immune
system

liver damage

birth defects, delayed
development, and newborn
deaths

Information sourced from Agency for Toxic Substances and Disease Registry

.



Health Effects: Human Studies

Human studies suggest %PF,NASK

PFAS exposure may...

increase risk of thyroid
isease

increase blood cholesterol
levels

decrease the body’s
response to vaccines

decrease fertility
in women

increase risk of high blood
pressure & preeclampsia

lower infant birth

weight

) . r in pregnant
- in adults in children Wornen

Information sourced from Agency for Toxic Substances and Disease Registry







Most Sensitive Endpoints

Figure 1-4. Summary of Sensitive Targets of PFOA — Oral

Developmental endpoints are the most sensitive target of PFOA.
MNumbers in circles are the lowest LOAELSs for all health effects in animals.
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Developmental 0.5
Reproductive 2
Immunoclogical

Intermediate (mg/kg/day)

Developmental (g3
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Reproductive 15
Endocrine
Hepatic
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Figure 1-5. Summary of Sensitive Targets of PFOS - Oral

The immune system and developing organism are the most sensitive targets of PFOS.
Numbers in circles are the lowest LOAELs for all health effects in animals.
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ATSDR, 2018






Controlling Risk

Risk= Exposure* Toxicity

lExposure mmmsdp | Risk
| Toxicity —w—p | Risk
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Risk Communication: Short & Leihgrm Goals

Three components of risk communication

Understand —>» Short Term Goaf Public Outreach

Long Term Goat Address Risk
Communication Challenges

Perceptions Participate
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Snapshot of Stakeholder PFAS Concerns
USEPA 2018 Community Meeting Concerns

Elevated Blood Levels and Health Impacts _ _ _ _ _ _ _ 17
Sense of Safe Place Impacted _ _ _ _ _ _ 15
Inconsistency Among Policies/Standards _ _ _ _ _ _ 15
Regulation of All PFAS _ _ _ _ _ 13
Request Blood Testing _ _ _ _ _ 13
Study/Response Too Long _ _ _ -9
Financial Burden _ _ _ 8
Property Value Loss _ _ 6
Pregnant Women Exposure _ —
Need More Information on Health Effects _ 4
Business/Tourism Revenue Loss -3
Psychological (health/body) 2
Reimbursement of Medical Cost...1
Ability to Access a Physician.. 1

ADOTONHIAL

COUNCIL

0 2 4 6 8 10 12 14 16 18
Represents number of stakeholders, data from 4 USEPA 2018 community meetings, ITRC PFAS Risk Communication Subgrot
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Develop and Communicate Performance

Metrics & Milestones

DevelopSMART Goals
Secific
Measurable
Achievable
Realistic
Timely

Example By (date), the community is informed via
the municipal website, flyers, and newsletter of
PFAS testing results. After (months), a public
meeting will be held to present risk management
recommendations and obtain community input.

Message Mapping Process

A mapped message starts with a question or
statement, responds witthree key ideasis no
more thantwenty-seven wordsand takes no
longer thannine seconds to deliver

Example Should we be concerned about PFAS in
the future?

Water quality monitoring includes quarterly PFAS
testing. Consumers are notified if PFAS are
confirmed at concentrations above standards.
Recommendations will be provided to manage
potential risks.

ITRC Risk Communication Toolkit for Environmental Issues and Concerns, PFAS Examples in Toolkit Appen

- E





https://www.ocwd.com/what-we-do/water-quality/pfoapfos/
https://www.waterboards.ca.gov/pfas/




Risk Communication Tools: Public Education

A Collaborate with academia and community liaisons
A Example: Understanding PFOA Class at Bennington College, Vermor
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Fact sheets, Bennington College example
http://www.bennington.edu/centeradvancemenbf-public
action/environmentand-publicaction/understanding.J¥ 2 |
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https://www.ocwd.com/news-events/newsletter/2017/december-2017/gwrs-bottled-water-efforts-garner-one-planet-award/








Lunch SessionPFAS Litigation: 11:30 RM.2:30 PM

Richard Head
SL Environmental




PFAS Litigation







PFAS Timelin
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Table 2-1. Discovery and manufacturing history of select PFAS

o
REAS

Development Time Period

Invented

Non-Stick

Coatings
Initial
Production

Waterproof

Fabrics
Stain &
Water
Resistant
Products

Firefighting
foam

Initial
Production

Initial
Production

PFOA Initial Protective
Production Coatings

PFNA

Fluoro-

telomers

Dominant Electrochemical Fluorination (ECF)

Process®

Pre-Invention of Chemistry / Initial Chemical Synthesis /

Production
Notes:

1. This table includes fluoropolymers, PFAAs, and fluorotelomers. PTFE (polytetraflucroethylene) is a fluoropolymer.

PFOS, PFOA, and PFNA (perfluorononanoic acid) are PFAAs.

2. Refer to Section 3.4,

3. The dominant manufacturing process is shown in the table; note, however, that ECF and fluorotelomerization have

both been, and continue to be, used for the production of select PFAS.

Architectural Resins

Firefighting Foams

Commercial Products Introduced

and Used

U.S. Reduction
of PFOS, PFOA,
PFNA (and other
select PFAS?)

Predominant form
of firefighting foam

Fluoro-
telomerization
(shorter chain ECF)

Sources: Prevedouros et al. 2006; Concawe 2016; Chemours 2017; Gore-Tex 2017; US Naval Research Academy 2017




Toxic Substances Control Act (TSCA)

lts main objective is to regulate chemicals that pose an
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3M Had Knowledge of the Risks

Fluorochemicals Technical Review Committee Letter 1979
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April 12, 1978

this material and are known to have 96 in their blood. It was

suggested that this information might constitute a substantial
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3M Had Knowledge of the Risks
Internal Memo 1979

| International Research and Development Corporation
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SPONSOR: 3M Company

COMPOUND: Fluorad® Fluorochemical Surfactant FC-95
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terminated after 20 days because of the early deaths of the
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1978 3M AFFF Brochure
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Typical Properties of
“Light Water” Concentrates
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Ask the experts why more
fire departments specify P sy Sy

LIGHT WATER brand AFFF it G A el
than any other foam. Excellent Long Term Storage
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IGHT WATER"
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3M Environmental Laboratory
Encompasses all work performed during the period 19938

TECHANILAL COMMUNICATIUONS CENTER - JUT-ZCN

‘] )
Ty apmetbenst W report is printed on both sides of paper, send two copies to TCC.}

Lnvironmental Laboratory (EE & FC) 0535'

Fluorochemicals, per se, are unigue materials manufactured by the

Commercial Chemicals Division. There has been a general lack of

knowledge relative to the environmental impact of these chemicals;

SECURITY o Clap.n . E?rcxaue - IMCHEMICAL ),

New Chemicals Rweeuﬂ

FM 3422 was found to be "Completely resistant” to biodegradation
under the test conditions employed

uorochemical

(Analytical)
‘Aguatic)
Jegradation) s e .
. Joil) Ln:ron'r ABSTRALT: {200-750 wovds) This istritrured by the Technicat € 1ans Centes
saxicity alert 3M'ers to Company ALOL It it Company eon!;dnn!ul mtud ) . e
{Bioconcentratioh)
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Fram: USUS345LRsSFuL I
RICKER, DOM@PRUFSFEEMMBRGRETEL

. -CV10-285, Filed in Fourth Judical Districl Courl |
“¥| Internal  Lorresponoence S'“V\C‘J.h,_ c‘"“ﬁﬂ[‘.“‘\_ '%‘ﬁo&:ﬁ:m I[
’ Gate:  So-Dec-1988 ve:dipm CST |

Dept s

Internal Memo 1988 i o 100 e v

Td: KILLIAN, MICHAEL E @PROFS 2SSWME 2QUIGLY
TO: FIKE, MIKE T @PROFS &SSWMB BOUIGLY

Subject:

29

odegr by
Tas UBOOT6Z--USSFO1  MIKE T PIKE USORZTI0-=USSPO1  MICHAEL E KILLIAN
US105996--USSPO1  Jon N Chasman

FilM: Don Rickar = USOS3491 - USEPOL

Speciaity Chesical Division @4 - 236~1B-10 (733-2488)
Subject: FC-129 Diodegradability
IF YO+ DECIDE TO PROCEED WITH THIE TESTING, FLEASE HAVE THE SA#IFLEG
SUBHITTED THROUGH ME. BY HEANS OF THIS HEMD T AM MOTIFYING E. REINER
THAT MIKE KILLIAN, JON CHASMOGN ARE THE RESPONSIBLE PARTIES FOR THE

GL R2y UG KA ydm interestioa

perpetuate the myth that these fluorochemic
adzNF I Oul yida I NB

I son"t think it is in 3M's long-term interest to perpetuate the myth
that these flusrochesical wsurfactants are biodegradable. It is
probable that this md ti will

when that happens, 3M will likely be ssbarrae
custoners may be fined and forced to immediately withdraw products
from the market.

I+ 31 wants to continue to spll and use fluorochemical surfactants as
low level specialty components in cleanirg products, 1 believe that 5M
has to accurately describe the environmental peoperties of these
chenicals and then fobby in each EEC pation for the adootion of
regulations that exespt low level epecialty uses. The already adosted
German surfactant biodegradation regulation guite clearly does not
exgmpt spRcialty uses of nonbiodesradable su~factants.

Made Available oy 3M for Inspection and Copying as Confidential Information: IMA10035985
Subject 1o Protective Order In Palmer v. 3M, No. C2-04-6200
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Current Litigation Status

AFFF Cases
Multi-District Litigation (MDLQ District of South Carolina
Approximately 30 public water systems

Non- AFFF Cases
Remain in the courts where filed




Legal Liability of Manufacturers




Liability theories

Product Liability
Negligence
Nuisance/Trespass
Statutory Claims




Product Liabilite Why Is It Fair?

¢KS 0dzZNRSY X FTNBY RI y3ISNPdza
upon those who profit from their production ... That burden
should not be imposed exclusively on the innocent victim.

Brooks v.Beech Aircraft Cag.P.2d 54, 58 (3d. Cir. 1995




Product Not Performing as Intended




Product Liabilite Why is it Fair?

A manufacturer is liable if a defect in the manufacture or design
of its product causes injury while the product is being used in a
reasonably foreseeable way.

Aubin v.Union Carbide Caif¥. So. 3d 489,513 (Fla. 2015)




Defect Means

A product did not perform the way consumers expected.
Or
The risks of the design outweigh the benefits of the design.




What Does Failure to Warn Mean?

The foreseeable risks could have been reduced or avoided by
providing reasonable instructions or warnings,

and

the failure to provide those instructions or warnings makes the
product unreasonably dangerous.




How Does Product Liability Apply to PFAS?

P




Why the Manufacturers?

Product causeBarm when used as
Intended

Harm is caused by the defect

The risk of the harndoes not
outweigh the benefits

The risks could have been reduced
avoided by providing reasonable
warnings

N
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Why the Manufacturers?
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Intended
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Why the Manufacturers?

Product causeBarm when used as
Intended

Harm is caused by the defect

The risk of the harndoes not
outweigh the benefits
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Why the Manufacturers?

Product causeBarm when used as
Intended

Harm is caused by the defect

The risk of the harndoes not
outweigh the benefits

The risks could have been reduced
avoided by providing reasonable
warnings
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Emergent Contaminant Litigation

TCP







OCWD Update: PFAS Pilot Stud

Dr. MegarPlumlee OCWD













OCWD Pilot Testing

Installed prefab building to house pilot
















IX Pilotg One 6column Skid, for 4 1X Products and
Novel Adsorbents




Breakthrough Curve Definition

Influent Concentrations

Spent
Carbon
Adsorption Adsarption
Zone Zone
Effluent Concentrations
C G G C
y ° y " y ° p
o
<
2
£
3
g Breakthrough
8 Curve
k=
g Ce
T
If C: is the treatment
objective, then point C. is
Ce the breakpoint.
C.
_____-—'-_-‘—

Cumulative volume of effluent or elasped time

https://www.thewastewaterblog.com/activateatarbon













Using Lab and Pilot Data Together

e

B

IX System

AC System

A

Coupled with RSSCT, use pilot GAC results to
dzLJRI 0S o0a Ol tf A 0 NJsdatee v
performance

Importantly, pilot also enables predicting full

scale IX performance (IX not included in RSSC
lab testing)

Make GAC/IX product recommendations for
each water retailer (Groundwater Producers)

A Consider target PFAS compounds; and best value
products (life cycle costs)

Project time sensitivity may necessitate design
flexibility



Any guestions?

PFAS PILOT PROGRAM

Commissioned December 2019
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OCWD Update: Planning Study

Chris Olsen, OCWD




Purpose of Study

If RL is reduced for PFOA/PFQOS, there is a potential that 11 Producers totaling 71 wel
would be impacted.

Units PFOA PFOS
2019 California Response Level ng/L 70 (combined)
2019 California Notification Level (NL) ng/L 5.1 6.5
“Potential” California Response Level (RL) ng/L 10 40

In August when awarding the pilot study work, we asked ourselves: what more can we
do early on to provide a benefit to our Producers who may be shutting down wells and
needing PFAS treatment systems to resume serving groundwater?










Additionally, for each Producer:

Estimate anticipated duration of construction for treatment systems.

Determine any necessary utility extensions required for a treatment
system.

Develop a preliminary phasing schedule for construction.

Assuming OCWD is going to pay for some or all the treatment system(s)
capital costs and construction will be staggered based on individual
Producer needs and constraints, develop a plan for the construction
schedules. The plan is intended to provide OCWD a schedule and
projected annual outlays for separate financial planning.

The final report shall be separated into individual, standalone Producer
reports and include discussion of all items listed in the Project Descriptior
and Scope of Work.




The participating Producers include:

Anaheimg 13 production wells

East Orange County Water Distiqc production wells
Fullertonc 9 production wells

Garden Grove 7 production wells

Golden State Water Compagy production wells
Irvine Ranch Water Districtl production well
Orangeg 8 production wells

Santa Ana 9 production wells

Serrano Water Distrigt 3 production wells
Tusting 3 production wells

Yorba Linda Water Districtl1 production wells




Potentially Impacted Production Well at Future fovete
Response Levels {Subject to change)
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http://en.wikipedia.org/wiki/File:Ion_exchange_resin_beads.jpg






































































































https://urldefense.proofpoint.com/v2/url?u=https-3A__www.youtube.com_watch-3Fv-3DU25h5sLkf-5Fs&d=DwMGaQ&c=NpiPIT1KNSO0vXgGk6ogJQ&r=me9TVmW38nkWbd8WHErIuhw2tt0Om7jP-JQ5XFA2718&m=JbjL437mWICvCjI-zIA5grAwZA5L5K_hm1VGJFZqZBw&s=9NqdnOaXfPVEgoCPaVvXjNCYweITO3q5d5Mwk0Ij-Fs&e=
















