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1 All attendees will be 
muted. If you have 
any questions or 
comments, please 
put them in the 
questions box. 

2 The slides and 
recording will be 
available after the 
presentation on the 
AMWA website.

REMINDERS



1 Register NOW for 
AMWA’s upcoming 
webinar: Engaging 
Customers and 
Building Trust Amid 
Changing 
Regulations. 

2 The association will 
be launching its 
communities in early 
2025.  
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Regulatory Overview
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Final EPA National Primary Drinking Water Regulations

Parameter Maximum Contaminant Level 
Goal (MCLG)

Maximum Contaminant Level 
(MCL)

PFOA 0 4.0 ppt
PFOS 0 4.0 ppt
PFNA 10 ppt 10 ppt
PFHxS 10 ppt 10 ppt
GenX (HFPO-DA) 10 ppt 10 ppt
Mixture of 2 or more:
PFNA, PFHxS, GenX, PFBS

Hazard Index (HI) of 1 HI of 1

▬ PFOA and PFOS MCLs: 4.0 ppt   [remained the same]

▬ PFNA, PFHxS, and GenX (HFPO-DA) MCLs: 10 ppt   [new MCLs]

▬ Hazard Index for mixture of PFAS MCL:  1 unitless   [changed from 1.0]  
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Final EPA National Primary Drinking Water Regulations

Parameter Maximum Contaminant Level 
Goal (MCLG)

Maximum Contaminant Level 
(MCL)

PFOA 0 4.0 ppt
PFOS 0 4.0 ppt
PFNA 10 ppt 10 ppt
PFHxS 10 ppt 10 ppt
GenX (HFPO-DA) 10 ppt 10 ppt
Mixture of 2 or more:
PFNA, PFHxS, GenX, PFBS

Hazard Index (HI) of 1 HI of 1
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Key Compliance Activities

▬ Initial PFAS monitoring:  

‐ Entry point to the distribution system

‐ Samples taken quarterly over 12 months

▬ Compliance Monitoring

‐ Quarterly monitoring, unless approved for reduced monitoring

‐ Compliance based on running annual average (RAA)  [specified # of significant figures] 
‐ Two tiers of reduced monitoring available for PFAS results below trigger levels (annual or 

triennial sampling) 

▬ Include PFAS results in annual Consumer Confidence Report (CCR)



Compliance Schedule Deadlines
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April 25, 2024

• Final PFAS rule 
published

April 25, 2027

• Complete initial 
monitoring

• Initiate PFAS compliance 
monitoring and CCR 
reporting

April 25, 2029

• Compliance 
deadline for 
MCLs



Fairfax- Jamie Bain Hedges



Fairfax Water Overview

• Produce high-quality drinking water for over two 
million residents of Northern Virginia. 

• Operate and maintain over $2 billion of water 
infrastructure from the source to the tap.

• Retail and wholesale water provider.
• Maintain a long-term focus on water supply, 

infrastructure, and financial planning.
• Work collaboratively with regional partners to 

ensure a robust water supply for Northern 
Virginia and the Washington Metropolitan area.



• Griffith Water Treatment Plant
o 120 MGD capacity
o Sourced by Occoquan Reservoir

▪ Less than 600 square mile watershed
▪ Indirect potable reuse system

• Corbalis Water Treatment Plant
o 225 MGD capacity
o Sourced by Potomac River

• Both plants utilize ozone and biofiltration

Water Treatment Plants

Griffith Water Treatment Plant

Corbalis Water Treatment Plant



• UCMR3
o Non-detect for both Occoquan and 

Potomac
• Virginia Department of Health Monitoring

o Single events in 2021 and 2023
• Voluntary Monitoring

o Quarterly between 2021 through 2023
• UCMR5 monitoring in 2024
• Potomac River Results < MCLs and HI
• Occoquan exceeds PFOA MCL
• More PFAS compounds at higher 
concentrations in the Occoquan supply

PFAS Monitoring 

Efforts and Results

PFAS Compound MCL QRAA Max Result

PFOS 4 ppt 2.8 ppt 6.2 ppt

PFOA 4 ppt 4.2 ppt 8.7 ppt

GenX, PFBS, 
PFHxS, PFNA

HI<1 <1

Griffith WTP Results (Occoquan)



PFAS Approach
• Review treatment alternatives

• Develop planning level cost estimates

• Identify and mitigate PFAS sources 
within watersheds

• Develop regional PFAS laboratory 
capability

• Collaborate with regulators and 
stakeholders 

• Understand impacts to water supply 
planning and operations

• Enhance education and outreach



PFAS Bench Scale 

Study
• Study components

o Jar testing of powdered activated carbon (PAC) 
o Rapid small scale column testing (RSSCT)
o Desktop evaluation of membranes
o Development of planning level capital and 

O&M costs

• Media tested
o Granular activated carbon (GAC)
o Ion exchange
o Novel media

• Results to inform full-scale pilot studies



PFAS Treatment 

Costs

Technology Capital O&M Notes

Low High Low High

Powdered Activated Carbon $ 14 M $ 30 M $ 22 M $ 44 M

Granular Activated Carbon $ 180 M $ 390 M $ 17 M $ 24 M Pressure Vessels

Granular Activated Carbon $ 140 M $ 310 M $ 17 M $ 24 M Gravity Contactors

Anion Exchange $ 140 M $ 310 M $ 13 M $ 18 M Pressure Vessels Only

Novel Media (FluoroSorb) $ 210 M $ 450 M $ 10 M $ 14 M Pressure Vessels Only

Membranes – NF/RO $ 410 M $ 880 M $ 13 M $ 20 M



- Approximate Watershed 
Boundary

DEQ Watershed Sampling Locations
 South Run (Targeted)
 Cub Run (Targeted)
 Occoquan Reservoir (Targeted)
 Broad Run
 Cedar Run
 Unnamed Tributary PW Forest Park

Analyte Value

PFOA 4.05 - 5.7 ng/L

PFOS 6.35 -8.81 ng/L

Analyte Value

PFOA 9.0 - 17.9 ng/L

PFOS 20.8 - 50.7 ng/L

Analyte Value

PFOA 3.6 – 5.0 ng/L

PFOS 3.35 -4.4 ng/L

Virginia DEQ Watershed Sampling Results – 1 or 2 sampling events (2021-
2022)

Cub Run

South Run

Occoquan 
Reservoir

Analyte Value

PFOA 3.97 ng/L

PFOS 3.47 ng/L

Analyt
e

Value

PFOA 0.45 ng/L

PFOS <0.42 ng/L

Analyte Value

PFOA 3.6 ng/L

PFOS 2.0 ng/L

Broad Run

Cedar Run Unnamed Tributary



Known or Probable PFAS 

Sources

Federal/Military
▪ Vint Hill Farms

Airports
▪ Dulles International
▪ Manassas

Industrial Pre-Treatment Facilities
▪ Freestate Farms
▪ Micron

Former/Legacy CERCLA Sites
▪ Atlantic Research Corporation
▪ IBM Manassas

OCCOQUAN WATERSHED

AFFF Release at the Manassas Airport on 
February 7, 2020



Occoquan Watershed

Characterize PFAS compounds in the Occoquan Watershed and 

Identify Sources of PFAS to support efforts to reduce or eliminate 

sources. 

✓ Performed by Occoquan Watershed Monitoring Laboratory 

(OWML) of Virginia Tech

✓ Local capability to analyze PFAS compounds using EPA methods

✓ 1-year study initiated January 2024

Potomac Watershed

Understand the Factors Affecting PFAS Variability in the Potomac 

River Watershed
✓ Coordinated through the Potomac River Drinking Water Source 

Protection Partnership​

✓ 1-year study at 10 locations in the watershed​

✓ Prioritized sites based on PFAS source tracking tools​

PFAS Watershed 

Studies
OCCOQUAN AND

POTOMAC



PFAS Impacts on Water 

Supply Planning 
Occoquan 
Reservoir

Griffith 
Water 
Treatment 
Plant

Steven T. Edgemon 
Reservoir

Phase I - 2035

Steven T. Edgemon 
Reservoir

Phase II - 2085

• Future reservoir 
considerations
o Fi l l  modes include recycl ing 

of  process  water
o PFAS treatment may be 

required on recycle stream
o Residuals  process ing 

faci l i t ies  may be required

• Reduction in available 
land for other planned 
facil ities

• Potomac plant 
considerations



Cary- Jamie Revels



Cary’s Experience 
with PFAS 
Management

May 15, 2024
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Jordan Lake



Cary/Apex Water Treatment Facility
Drinking Water Treatment for Cary, Apex, Morrisville, Wake Co. RTP and RDU Airport

Vital Statistics
▪ Began Operating in 

summer 1993

▪ 56-MGD Facility

▪ Provides drinking 

water to approximately 

300,000  citizens

▪ Source Water: Jordan 

Lake

27



Water 
Treatment 
Process

▪ PAC, Powdered 

Activated Carbon

▪ Ozonation

▪ Super Pulsator 

Clarifiers

▪ Conventional and 

Biological Filters

▪ Disinfection – 

Chloramines



2015 – Early Experience with PFAS 
Begins with UCMR 3

▪ 1 Detection in 4 Rounds of 

Testing

▪ Single detection was at 

0.01 ug/L or 10 parts per 

trillion

Perfluorinated Compounds Data (µg/L)

Town of Cary's Data

2015 UCMR3 Finished Water Data

Name Acronym
2/4/2015 5/6/2015 8/10/2015 11/4/2015

Perfluorobutanoic acid PFBA

Perfluorodecanoic acid PFDA

Perfluoroheptanoic acid PFHpA <0.01 <0.01 <0.01 0.01

Perfluorohexanoic acid PFHxA

Perfluorohexansulfonate PFHxS <0.03 <0.03 <0.03 <0.03

Perfluorononanoic acid PFNA <0.02 <0.02 <0.02 <0.02

Perfluorooctanoic acid PFOA <0.02 <0.02 <0.02 <0.02

Perfluooctane sulfonate PFOS <0.04 <0.04 <0.04 <0.04

Perfluoropentanoic acid PFPA

Perfluorobutanesulfonic acid PFBS <0.09 <0.09 <0.09 <0.09



2017 – Local University Scientist Tested 
Cary’s Water for Perfluorinated 
Compounds

▪ University Testing 

Showed Some Detections

▪ Started our Own Testing 

Program

▪ Media Reports Followed



2018 – Multiple Strategies Implemented

▪ Tested Several Carbon Products

▪ Contracted CDM to Evaluate PFAS 

Mitigation Options

▪ Met with State Regulatory Officials

▪ Provided Public Information

▪ Added Testing Reports to Web Page



PAC Dosage of 20 ppm



PAC Silos Added with 2018 

Expansion Project



2019 – Study was 
Completed

▪ Granular Activated Carbon, Ion 

Exchange and Reverse Osmosis 

were all evaluated along with 

current practice of PAC adsorption

▪ GAC and PAC proved effective, 

but require ongoing replacement

▪ RO demonstrated excellent 

removal for a wide range of 

contaminants



PFAS Updates and Information 
in Annual Consumer Confidence 
Report

Consumer Confidence Report Link

http://townofcary.uberflip.com/i/1498729-toc-ccr-8-16-23-web/0?


Expanded Annual Detailed Testing Report

Drinking Water Detailed Testing 

Report Link

https://www.carync.gov/home/showpublisheddocument/22499/637890823228500000
https://www.carync.gov/home/showpublisheddocument/22499/637890823228500000


2023 Testing 
Data

Emerging Contaminants 

Webpage Link

PFAS Fact Sheet Link

https://www.carync.gov/services-publications/water-sewer-stormwater/water/water-treatment/emerging-contaminants
https://www.carync.gov/services-publications/water-sewer-stormwater/water/water-treatment/emerging-contaminants
https://www.carync.gov/home/showpublisheddocument/32168/638483556809500000


Summary of Actions to Address PFAS
(Our efforts began in 2017 when PFAS was first detected as a concern)

QUARTERLY 
SAMPLING AND 
TESTING FOR 

PFAS.

POSTING PFAS 
LAB REPORTS ON 
OUR WEB PAGE.

INCLUDING PFAS 
DATA IN ANNUAL 

WATER 
REPORTS.

ENGINEERING 
STUDY TO 
EVALUATE 

TREATMENT 
STRATEGIES.

FOLLOWING THE 
RESEARCH AND 

EVOLVING 
REGULATORY 

POLICY.

TREATING WITH 
ACTIVATED 
CARBON TO 

REDUCE PFAS.



Future Measures

▪ UCMR 5 (February 2025)

▪ Completing our RO Pilot 

Testing & Analysis

▪ Planning to Test Foam 

Fractionation Technology

▪ Explore Expanding our 

Water Treatment Facility to 

66-MGD



For more information, contact:
Jamie Revels, Utilities Director
919.469.4303, Jamie.Revels@carync.gov



Communication & Outreach – Gina Ayala



PFAS Communications: 
Orange County’s Robust 

Response

Gina Ayala
Director of Public Affairs

Orange County Water District

AMWA/CDM Smith Webinar
May 15, 2024





PFAS Impacts* at OCWD

$1.8 BILLION COST

15 RETAILERS 100+ WELLS

100%

need treatment 

(out of ~220 wells) 

Interim replacement water, treatment 
system capital, O&M, etc. (over 30 years)

impacted cities and water districts 
(out of 19 member agencies)

design and construction 

funded by OCWD

50%
ongoing O&M costs 

funded by OCWD 

*Current estimates. Impacts to cost and wells are approximate and will likely increase in the future.



Implementing Robust Communications Program

Provide proactive, frequent communications 

Develop clear, consistent messaging and 

consensus between all stakeholders

Maintain public trust in local water supplies

Employees – all departments involved  

Board 

Retail water systems and their customers

Regional water/wastewater agencies 

Media 

State/federal representatives 

Regulatory agencies 

City & county officials  

General public 

Program Goals Broad Audience



Comprehensive Communications & Outreach

Internal & external 
communications

PFAS taskforce – all 
for one, one for all

Academic/research 
partnerships & studies 

Construction 
outreach & toolkit



Communications Assets

▪ PFAS education center (website)

▪ Press releases 

▪ Fact sheet

▪ FAQs

▪ Infographics 

▪ Videos 

▪ E-newsletter stakeholder updates 

▪ Webinars

▪ Presentations, meetings, events, public updates



Legislation & Litigation

▪ Legislative outreach 
▪ Hold polluters accountable 

▪ Exempt water/wastewater agencies from clean-up 
liability 

▪ Need funding

▪ Frequent meetings with state and federal officials 

▪ Identify grant opportunities 

▪ Take action

▪ Litigation
▪ Lawsuit to hold manufacturers responsible 

▪ Protect ratepayers and ensure clean-up costs are 
borne to the extent possible by companies that 
developed PFAS products 



Ongoing Commitment

▪ Ongoing, frequent stakeholder communications

▪ Highlight history of innovation and priority to 
ensure a safe, clean and reliable water supply

▪ Continue construction outreach and showcase 
completed projects

▪ Share best practices and results with others

▪ Serve as a resource and position OCWD as 
subject matter experts/leaders in the industry



Lessons Learned

▪ Control the narrative

▪ Collaborate locally, statewide, nationally

▪ Develop one consistent voice

▪ Appreciate the importance of legal and their guidance

▪ Embrace the issue: talk about it, show the facilities, offer tours

▪ Establish strong relationships with regulators

▪ Don't be afraid to make recommendations and asks for your agency’s needs 

▪ Understand the evolving situation and adjust communications materials accordingly 

▪ Maintain credibility and leadership



Gina Ayala, Director of Public Affairs

Orange County Water District

18700 Ward Street, Fountain Valley, CA 92708

(714) 378-3200

gayala@ocwd.com

www.OCWD.com 

@OCWaterDistrict

Thank You!



Treatment Options



Feed water quality is key to selecting treatment technology

PFAS
Treatment of Other 

Constituents
Potential Interferences 

with Treatment 
Technologies

▬ Which compounds are 
you treating for?

▬ MCLs, PFAS currently 
regulated by State, or 
short-chains too?

▬ Flexibility for future 
MCLs and/or more 
compounds regulated

▬ Softening

▬ Iron/Manganese

▬ Nitrate

▬ VOCs

▬ Perchlorate

▬ Hexavalent chromium

▬ Emerging compounds 
– 1,4-dioxane

▬ Others?

▬ Radionuclides

▬ Hardness

▬ Metals

▬ Sand/fine sediment 

▬ Organics (including 
TOC/DOC)

▬ Entrained air (common 
in wells)



Mainstream PFAS Treatment Technologies

PFAS are NOT removed appreciably by conventional drinking water 
treatment. High doses of Powder Activated Carbon (PAC) can assist removal.

Granular 
Activated 

Carbon (GAC)

Ion Exchange 
Resin

Reverse 
Osmosis  

Membranes



Customer 
Expectations
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Consider Lifecycle Costs when Selecting PFAS Treatment 

0 10 20 30 40 50 60 70 80

Alternative H

Alternative G

Alternative F

Alternative E

Alternative D

Alternative C

Alternative B

Alternative A

Cost (Millions of $)

Present-Worth Costs Capital Cost

20-Year Lifecycle Cost



Site-Specific Testing Provides Process Validation and Optimization

Bench-ScalePilot-Scale



Q&A



THANK YOU! CONTACT US AT:

SUSAN CRAWFORD
crawfordsl@cdmsmith.com

MARK WHITE
whitemc@cdmsmith.com

JAMIE BAIN HEDGES

jhedges@fairfaxwater.org

JAMIE REVELS
jamie.revels@carync.gov

GINA AYALA
gayala@ocwd.com

ERICA BROWN
brown@amwa.net
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