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Breaking Down PFAS Workshop
10:00 AM to 2:00 PM

Co-hosted by:





Introductions



First Session: 10:00 AM ς11:30 AM
California PFAS Regulatory Update
Sean McCarthy ςSouth Coast Section Chief, State Water 
Resources Control Board, Division of Drinking Water

PFAS Exposure Impacts
Dr. Lisa Corey ςSenior Toxicologist, Intertox, Inc.

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

Panel Discussion
Moderator ςJason Dadakis, Executive Director of Water 
Quality and Technical Resources, OCWD



PFAS Drinking Water Treatment and 
Permit Considerations
Sean McCarthy, State Water Resources Control Board





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.

Á PFOA 5.1 ppt

Á PFOS 6.5 ppt

Response Levels:

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

Á 70 ppt (individual or combined PFOA and PFOS)
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PFAS Regulatory Update

ÁPhased investigation: DDW, DWQ, RWQCB

ÁMonitoring orders issued March 2019 (HSC section 116400)
ÁWells nearby high-risk facilities or previous findings

Á2 miles of airports

Á1 mile of landfills

Á1 mile of wells with previous UCMR3 detections

ÁQuarterly monitoring concluding 1Q 2020

ÁAdditional monitoring is under consideration
ÁMetal plating facilities, military bases
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Health and Safety Code Section 116550

άbƻ ǇŜǊǎƻƴ ƻǇŜǊŀǘƛƴƎ ŀ ǇǳōƭƛŎ ǿŀǘŜǊ ǎȅǎǘŜƳ ǎƘŀƭƭ ƳƻŘƛŦȅΣ ŀŘŘ ǘƻ 
or change his or her source of supply or method of treatment of, 
ΧǳƴƭŜǎǎ ǘƘŜ ǇŜǊǎƻƴ ŦƛǊǎǘ ǎǳōƳƛǘǎ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ǘƻ ǘƘŜ 
ŘŜǇŀǊǘƳŜƴǘ ŀƴŘ ǊŜŎŜƛǾŜǎ ŀƴ ŀƳŜƴŘŜŘ ǇŜǊƳƛǘ ΧŀǳǘƘƻǊƛȊƛƴƎ ǘƘŜ 
modification, addition, or change in his or her source of supply 
ƻǊ ƳŜǘƘƻŘ ƻŦ ǘǊŜŀǘƳŜƴǘΦέ
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Permit Application Package

ÁCEQA documents

ÁEngineering Plans and Specifications
ÁRepresentative of as-built plant

ÁOperations and Monitoring Plan
ÁSample locations, analytes and frequency

ÁFlow parameters (Well sequencing, EBCT)

ÁMedia type and volume

ÁCriteria and procedure for media replacement

ÁOperator Certification: T1 or T2, depending on flow
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Possible Permit Conditions

ÁMonitoring locations and frequency

ÁCombined effluent, lead vessel effluent, 50/75% port sampling

ÁCriteria for media change-out

ÁLead-lag vs. single vessel

ÁDetections of compounds without NLs in treated effluent

ÁContinuous disinfection of treated water
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Possible Permit Conditions

ÁMonthly report

ÁVolume treated, track media exhaustion

ÁProcess monitoring results

ÁMedia change-outs

Á Incident reports and corrective actions

ÁFuture operations, removal of additional PFAS compounds
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PFASExposureImpacts
Dr. Lisa Corey, Intertox, Inc.



Topics

ÁWhat are PFAS?

ÁHow do I get exposed?

ÁWhat happens in my body?

ÁWhat are the health effects?
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What are PFAS?



Exposure Routes
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Exposure by Lifestage

20



Distribution and Elimination
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PFAS Mouse Human

PFOA 20 days 3-4 years

PFOS 40 days 4-5 years

PFHxS 30days 8.5 years

PFHxA 2 hours 32 days

PFNA 60 days Unknown

PFBS 5 hrs 28 days

PFBA 12 hrs 3 days

Serum Half Lives



Health Effects Studies: PFOA
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ATSDR, 2018



Health Effects Studies: PFOS
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ATSDR, 2018



Health Effects: Animal Studies
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Health Effects: Human Studies
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Most Sensitive Endpoints
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ATSDR, 2018





Controlling Risk
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Risk =  Exposure*  Toxicity

Exposure

Toxicity Risk

Risk





PFASRisk Communication and 
Engagement
Dr. Melissa Harclerode, CDM Smith



Risk Communication: Short & Long-Term Goals

Three components of risk communication
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Understand

ParticipatePerceptions

Short Term Goal = Public Outreach

Long Term Goal = Address Risk 
Communication Challenges





Snapshot of Stakeholder PFAS Concerns
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Represents number of stakeholders, data from 4 USEPA 2018 community meetings, ITRC PFAS Risk Communication Subgroup
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Ability to Access a Physician

Reimbursement of Medical Cost

Psychological (health/body)
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USEPA 2018 Community Meeting Concerns







Develop and Communicate Performance 
Metrics & Milestones

Develop SMART Goals

Á Specific

Á Measurable

Á Achievable

Á Realistic

Á 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 with three key ideas, is no 
more than twenty-seven words, and takes no 
longer than nine 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.

37

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



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




Risk Communication Tools: Public Education

ÁCollaborate with academia and community liaisons

ÁExample: Understanding PFOA Class at Bennington College, Vermont
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Fact sheets, Bennington College example 
http://www.bennington.edu/center-advancement-of-public-
action/environment-and-public-action/understanding-ǇŦƻŀ







KEELEYTL
Cross-Out
https://www.ocwd.com/news-events/newsletter/2017/december-2017/gwrs-bottled-water-efforts-garner-one-planet-award/







Lunch Session ςPFAS Litigation: 11:30 PM ς12:30 PM

Richard Head
SL Environmental



PFAS Litigation





PFAS Timeline
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Toxic Substances Control Act (TSCA)

Its main objective is to regulate chemicals that pose an 
άǳƴǊŜŀǎƻƴŀōƭŜ Ǌƛǎƪ ǘƻ ƘŜŀƭǘƘ ƻǊ ǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΦέ
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3M Had Knowledge of the Risks
Fluorochemicals Technical Review Committee Letter 1979
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άwŜŎŜƴǘ ŀƴƛƳŀƭ ǎǘǳŘƛŜǎ ƘŀǾŜ ǎƘƻǿƴ ǘƘŀǘ C/-95 is more toxic than 
was previously believed. Some chemical workers are exposed to 
this material and are known to have FC-95 in their blood. It was 

suggested that this information might constitute a substantial risk 
ǳƴŘŜǊ ǘƘŜ ¢ƻȄƛŎ {ǳōǎǘŀƴŎŜǎ /ƻƴǘǊƻƭ !ŎǘΦέ



3M Had Knowledge of the Risks
Internal Memo 1979

52

άώtCh{ϐ ǿŀǎ ŀŘƳƛƴƛǎǘŜǊŜŘ ǘƻ ǊƘŜǎǳǎ ƳƻƴƪŜȅǎΧΦ¢ƘŜ ǎǘǳŘȅ ǿŀǎ 
terminated after 20 days because of the early deaths of the 

ƳƻƴƪŜȅǎ ƛƴ ŀƭƭ ǘǊŜŀǘƳŜƴǘ ƎǊƻǳǇǎΦέ



1978 3M AFFF Brochure
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άΧ ōƛƻŘŜƎǊŀŘŀōƭŜΣ ƭƻǿ ƛƴ ǘƻȄƛŎƛǘȅΣ ŀƴŘ ƛǘ Ŏŀƴ ōŜ ǘǊŜŀǘŜŘ ƛƴ ōƛƻƭƻƎƛŎŀƭ ǘǊŜŀǘƳŜƴǘ ǎȅǎǘŜƳǎέ

άΩ[ƛƎƘǘ ²ŀǘŜǊΩ /ƻƴŎŜƴǘǊŀǘŜ ƛǎ ōƛƻŘŜƎǊŀŘŀōƭŜΣ ƭƻǿ ƛƴ ǘƻȄƛŎƛǘȅΣ ŀƴŘ ƛǘ Ŏŀƴ ōŜ ǘǊŜŀǘŜŘ ƛƴ 
ōƛƻƭƻƎƛŎŀƭ ǘǊŜŀǘƳŜƴǘ ǎȅǎǘŜƳǎΦ Lƴ ƛǘǎ ŎƻƴŎŜƴǘǊŀǘŜ ŦƻǊƳΣ Ψ[ƛƎƘǘ ²ŀǘŜǊΩ !CCC ǿŀǎ ŦƻǳƴŘ 
to be a slight eye and skin irritant, but as a foam solution, there are no noticeable 

negative effects.  Tests and actual use situations have shown that animal and aquatic 
ƭƛŦŜ ŀǊŜ ƴƻǘ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘŜŘΦέ



3M Environmental Laboratory
Encompasses all work performed during the period 1975-1978
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Fluorochemicals, per se, are unique materials manufactured by the
Commercial Chemicals Division.  There has been a general lack of

knowledge relative to the environmental impact of these chemicals;

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



3M Did Not Warn of Risks
Internal Memo 1988
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άL Řƻƴϥǘ ǘƘƛƴƪ ƛǘ ƛǎ ƛƴ оaΩǎ ƭƻƴƎ-term interest to 
perpetuate the myth that these fluorochemical 

ǎǳǊŦŀŎǘŀƴǘǎ ŀǊŜ ōƛƻŘŜƎǊŀŘŀōƭŜΦέ







Current Litigation Status

AFFF Cases

ÁMulti-District Litigation (MDL) ςDistrict of South Carolina

ÁApproximately 30 public water systems

Non- AFFF Cases

ÁRemain in the courts where filed
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Legal Liability of Manufacturers
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Liability theories

ÁProduct Liability

ÁNegligence

ÁNuisance/Trespass

ÁStatutory Claims
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Product Liability ςWhy Is It Fair?

¢ƘŜ ōǳǊŘŜƴ Χ ŦǊƻƳ ŘŀƴƎŜǊƻǳǎ ǇǊƻŘǳŎǘǎ ΦΦΦ ǎƘƻǳƭŘ ōŜ ǇƭŀŎŜŘ 
upon those who profit from their production . . .  That burden 
should not be imposed exclusively on the innocent victim.

Brooks v. Beech Aircraft Corp., 902 P.2d 54, 58 (3d. Cir. 1995)

?
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Product Not Performing as Intended
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Aubin v. Union Carbide Corp., 177 So. 3d 489, 513 (Fla. 2015)

Product Liability ςWhy 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.  
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Defect Means

A product did not perform the way consumers expected. 

Or

The risks of the design outweigh the benefits of the design.
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WHAT DOES 
FAILURE TO 
WARN 
MEAN?

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.
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How Does Product Liability Apply to PFAS?

66



Why the Manufacturers?
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Criteria Productswith PFAS

Product causesharm when used as 
intended

Harm is caused by the defect

The risk of the harmdoes not 
outweigh the benefits

The risks could have been reduced or 
avoided by providing reasonable 

warnings



Why the Manufacturers?
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Criteria Productswith PFAS

Product causesharm when used as 
intended

Harm is caused by the defect

The risk of the harmdoes not 
outweigh the benefits

The risks could have been reduced or 
avoided by providing reasonable 

warnings



Why the Manufacturers?
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Criteria Productswith PFAS

Product causesharm when used as 
intended

Harm is caused by the defect

The risk of the harmdoes not 
outweigh the benefits

The risks could have been reduced or 
avoided by providing reasonable 

warnings



Why the Manufacturers?
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Criteria Productswith PFAS

Product causesharm when used as 
intended

Harm is caused by the defect

The risk of the harmdoes not 
outweigh the benefits

The risks could have been reduced or 
avoided by providing reasonable 

warnings



Why the Manufacturers?
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Criteria Productswith PFAS

Product causesharm when used as 
intended

Harm is caused by the defect

The risk of the harmdoes not 
outweigh the benefits

The risks could have been reduced or 
avoided by providing reasonable 

warnings



MTBETCP

Emergent Contaminant Litigation
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OCWD Update: PFAS Pilot Study
Dr. Megan Plumlee, OCWD









Installed pre-fab building to house pilot

OCWD Pilot Testing









GAC Pilot ςTwo 4-Column Skids



IX Pilot ςOne 6-column Skid, for 4 IX Products and 2 
Novel Adsorbents



https://www.thewastewaterblog.com/activated-carbon

Breakthrough Curve ςDefinition









GAC System

IX System

Using Lab and Pilot Data Together
Á Coupled with RSSCT, use pilot GAC results to 
ǳǇŘŀǘŜ όάŎŀƭƛōǊŀǘŜέύ ǘƘŜ ǇǊŜŘƛŎǘŜŘ Ŧǳƭƭ-scale 
performance

Á Importantly, pilot also enables predicting full-
scale IX performance (IX not included in RSSCT/ 
lab testing)

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

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

Á Project time sensitivity may necessitate design 
flexibility



Any questions?



OCWD Update: Planning Study
Chris Olsen, OCWD



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

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?  

Purpose of Study







Additionally, for each Producer:

Á Estimate anticipated duration of construction for treatment systems. 

Á Determine any necessary utility extensions required for a treatment 
system.  

Á Develop a preliminary phasing schedule for construction.  

Á 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.

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



The participating Producers include:

Á Anaheim ς13 production wells
Á East Orange County Water District ς2 production wells
Á Fullerton ς9 production wells
Á Garden Grove ς7 production wells
Á Golden State Water Company ς5 production wells
Á Irvine Ranch Water District ς1 production well
Á Orange ς8 production wells
Á Santa Ana ς9 production wells
Á Serrano Water District ς3 production wells
Á Tustin ς3 production wells
Á Yorba Linda Water District ς11 production wells

































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=











