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Presenter
Presentation Notes
Hi everyone, thanks for joining us today. Matt and I will be sharing the project background, the regulatory framework during system design, implementation, startup, operations and performance of the GAC treatment in Coupeville, WA.



What are PFAS?

Source: https://www.gesonline.com/index.php/insights/2018 -01-12/pfas -primer

Presenter
Presentation Notes
To start, what are PFAS?  Per and Polyfluoroalkyl Substances (PFAS) are a class of man-made chemicals that you've likely been exposed to. The PFAS family consists of thousands of compounds than can be divided into subgroups, as shown in this chart. In general, they are persistent and resistant to degradation. 

https://www.gesonline.com/index.php/insights/2018-01-12/pfas-primer


PFAS Sources and Concerns

Products resistant to water, heat, and 
grease

Firefighting 
Foams Cookware Food

Packaging Electronics Paint Affect growth, 
learning, and 
behavior of 
infants and 

older children

Increase risk of 
cancer

Affect the 
immune 
system

Increase 
cholesterol 

levels

Source: Agency for Toxic Substances and Disease Registry

Presenter
Presentation Notes
PFAS was widely introduced in the 1950s for coatings and other products resistant to oil and water. Examples include fire fighting foams, nonstick cookware, food packaging, electronic, paint, and more.Why should we care? Studies show PFAS has various degrees of negative health impacts. Such as affecting children growth, learning and behavior; affecting one’s immune system; increasing one’s risk of cancer; increasing one’s cholesterol levels.

https://www.atsdr.cdc.gov/


Project PFAS Regulatory Status

Federal 
Regulation

None**

EPA Health 
Advisory*

70 ppt***

Washington 
State

None**

**    State and federal drinking water health advisory and regulatory limits for PFAS compounds 
are currently underdevelopment, and draft standards continue to evolve.

***   For PFOA and PFOSindividual or combined.

*     Health advisory levels are not regulatory standards. They are health-based concentrations
thresholds which offer a margin of protection for all Americans throughout their lifetimes
relative to adverse health effects from exposure to PFOS and PFOA in drinking water.

Presenter
Presentation Notes
During the time of the project in 2018, there were not any federal regulations nor state regulations,no safe drinking water act regulatory standards or routine water testing requirements. Thus we designed around the US EPA's health advisory level, which is not regulatory standard, of 70 parts per trillion for PFOA and PFOS combined.  However PFAS is an emerging contaminant and state and federal drinking water health advisory and regulatory limits for PFAS compounds are in draft phases.



USEPA 
Method 

537.1
Laboratory analysis approaches 

for a total of 18 PFAS 
constituents

Presenter
Presentation Notes
During the project design time, we used US EPA Method 537.1 which tests for 18 PFAS constituents.  Since then, regulatory limits and testing methods continue to evolve. As Cathy mentioned in the previous presentation, US EPA-approved drinking water method 533 came out in December 2019 which has an additional 11 compounds.



Evolving PFAS Regulations

• Focused on MCL for 
PFOA and PFOS

• Developed reference 
dose for PFBS

• Continued focus on 
residuals and air 
emissions

Presenter
Presentation Notes
This slide shows how regulatory limits for PFAS compounds vary between states. This legend here shows the state levels, for example washington is in yellow meaning the state has draft regulations for individual criteria. Whereas Oregon is in blue meaning the state has promulgated values. This next legend uses colors to denote which PFAS compounds have values in the respective states in parts per billion.For example, Washington state has a draft regulation for PFOA, PFOS, PFNA, PFHxS, and PFBS. Scott Grieco, Jacobs's PFAS subject matter expert shared some notes with me that we're expecting a MCL for PFOA and PFOS potentially in the next 18-24 months. A reference for PFBS was developed, so we're expecting to see a health advisory come out this year. In addition there is continued focus on residuals and air emissions, such as potentially listing PFAS as CERCLA waste. And gathering data on incineration and potential impacts and concerns.



Project Background

− Aqueous Film Forming Foam containing PFAS
 Used in fire trainings and emergencies

− Attributed to use by US Navy
 Navy Outlying Landing Field (OLD) in 

Coupeville, WA

PFOA levels above LHA detected
• 8 private drinking water wells
• 11 residences

PFOA levels approaching LHA detected
• Town of Coupeville Keystone Supply Well

Presenter
Presentation Notes
Now that we have a general understanding of PFAS, I'll introduce our project background.Across the country, military bases have used fire fighting foams, or aqueous film-forming foam, for fire training and emergencies. As mentioned previously, AFFF is a source for PFAS. Because PFAS are water soluble and highly mobile, they easily contaminate groundwater and can be hard to filter out. Across the country, the Navy has been conducting base-wide evaluations as a pre-cautionary measure to identify potential PFAS releases. These evaluations are conducted to meet the requirements of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  On Whidbey Island is the Navy Outlying Field which is located in Coupeville, WA.The Town of Coupeville's water system serves over 800 in-town and 250 out-of-town customers. Water from the town comes from 2 wells located in town, and the Fort Casey well field, located out of town where Fort Casey is the primary source of water. In Fall of 2016, on-base drinking water sampling at OLF began with over 1,000 properties sampled over two phases.The drinking water investigation was focused on PFOS and PFOA because these are the only PFAS for which the EPA has established a lifetime health advisory level in drinking water. The sampling results showed 8 private drinking water wells had PFOA levels above the LHA. This impacts 11 residences. And the Town of Coupeville's Keystone Well had PFOA levels very close to the LHA. 



Solutions

• Short-term
• Bottled water delivery
• Point of use (POU) filters

• Long-term
• Implement GAC treatment at existing 

Water Treatment Plant
• Extend Town water system to serve 

impacted residents

Presenter
Presentation Notes
Although PFOS and PFOA aren't yet regulated, the Navy was pro-active in identifying and addressing the issue given that state and federal regulations are still in draft form. As a short term solution, the Navy provided bottled water or kitchen sink filters to residents with impacted drinking water wells. For long term solution was toUpgrade the Water Treatment Plant to reduce PFAS coming from the Fort Casey Well.Extending the water distribution system to impacted residents



Treatment Alternatives

• Good PFOA and PFOSremoval performance
• Establishedhistory for PFOA and PFOS removal

Granular Activated 
Carbon (GAC)

• Good PFAS removal performance
• Newer/proprietary PFAS treatment technologyIon Exchange (IX)

• Higher system complexity and cost 
• Concentrated and continuous liquid waste stream

Membrane 
Separation (RO, NF)

Presenter
Presentation Notes
For treatment alternatives, we considered 3 options.Granular Activated Carbon, also known as GAC, has high PFOA and PFOS removal with a wide history of usage.Ion exchange has high short and long chain PFAS removal, and is a relatively newer technology.Membrane separation, specific RO and NF, has a high system complexity and cost with a concentrated liquid waste stream. 



Granular Activated Carbon
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 Selected as Preferred (Initial Solution) based on:
− Proven history of performance
− Favorable lifecycle cost
− Operational simplicity
− Manageable waste streams
− Future Flexibility (dual use filter vessels can 

also be used with Ion Exchange medias)

Presenter
Presentation Notes
For this project, we chose GAC based on favorable life cycle costs, simple operations, manageable waste streams and proven history of performance. In addition, the dual use filter vessels can be used for GAC or IX media. Thus ifIX media were to become advantageous in the future in terms of costs, better performance, and O&M then could switch to using different media. 



GACSystem Design Parameters
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 500 gpm initial GACcapacity
−Two 250 gpm Lead-Lag 

Dual Vessel Treatment Trains
− Room for future third GAC Train
− 10,000 lbs GAC per Vessel
− 20+ minutes 

Empty Bed Contact Time (EBCT) 
− 5 gpm/ sf 

Surface Loading Rate
− GAC media selection and 

expected performance piloted via 
Rapid Small Scale Column Testing 
(RSSCT)

Presenter
Presentation Notes
Here are some of the design parameters for the GAC system.For 500 gpm initial capacity, we have two 250 gpm lead-lag dual vessel treatment trains, with room for a third GAC train in the future as needed. Each vessel contains 10,000 lbs of GAC media.With 20 minutes of empty bed contact time for GAC, whereas IX is only about 2 minutes. Which again, makes it advantageous if there's a future desire to switch to IX, the vessels would be adequately able to transition.And the GAC media was selected based on performance from Rapid Small Scale Column Testing.
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Presentation Notes
This project uses two vessels in a lead - lag system. This image is nicely color coded to show transition of water quality through the GAC system. In red is the raw water, as it moves through the lead vessel and the lag vessel, the water becomes treated. As more contaminants are loaded on the lead vessel, when PFAS breaks through in the lead vessel, it is easy to switch the vessel to lag using the valve manifold and to swap out GAC media. The image on the right shows that the valve positioning makes it easy to switch this former lag vessel to lead. For this project, media replacement occurs at half of the LHA.
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Presenter
Presentation Notes
Another thing about the valve manifold is that you could also run the system in dual parallel if desire, or lead lag, and also backwashing individual vessels after media change out based on which valves are open or closed. Or you could backwash if fines were collecting and headloss was building up. This is nice because you don't have to backwash both vessels together. Backwash is off of the system water and pumps aren't needed. The treatment system was installed and verified in July 2019, since then Coupeville has not had breakthrough occur, so they have not needed to switch lead-lag positioning yet. 



CEUVirtual Attendance Poll Question 1 of 2
 What does PFAS treatment approaches were considered for Coupeville?

A. Granular Activated Carbon
B. Ion Exchange
C. Membrane RO/NF Separation
D. Proprietary Sorbent Medias
E. All of the above
F. A, B, and C, but not D



Other Project Elements
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 GACEquipment and Media Procurement
 Integration with existing upstream Fe/Mn treatment process
 All new treatment process and supply pumps
−Treatment System Raw Water Supply (VFD)
− Finished Water and Fire Flow Supply (VFD)
− New Distribution System Supply (VFD)
 New Instrumentation, Controls, and Telemetry System
 New Diesel Backup Power Generator
 New Treatment Building with room for expanded Fe/ Mn treatment units
 Expanded/ New Distribution System Piping
− 1.5 miles of new water main and residential service lines extensions
− 10-inch diameter (8-inch ID) High Density Polyethylene (HDPE - AWWA C906)

















Presenter
Presentation Notes
Talk about how the interior building height required to house the GAC treatment system created an opportunity to locate a second story operators office and laboratory space above the electrical room on the ground floor.Also highlight the “tunnel” connection created between the new and existing treatment building interiors, and the fact that process piping was routed between the two spaces externally to avoid encumbering/blocking the “tunnel” connection with piping. Conceptualizing the process pipe routing “outside the box” of the treatment building envelope and routing it below grade in the yard was key to being able to maintain interior operator access and pathways between the two buildings.



CEUVirtual Attendance Poll Question 2 of 2
 What does “PFAS” stand for?

A. Pan fried, absent sticking (e.g., non-stick pans)
B. Popcorn, fluffy and savory
C. Per and Polyfluoroalkyl Substances
D. Poly Fluorinated Acidic Sulfonates



Lessons Learned
 Balancing various interests for this complex system
 Aggressive schedule
 Media fill challenges



Treatment and System Performance after 20 -months of Operation
 Raw Water Influent
− PFOA approaching 70 ppt,
− Various other PFAS present at varied concentrations
 Lead-Lag Vessel Midpoint
− Limited breakthrough of PFOA
− Various other PFAS present at reduced concentrations
 Treated Water
− PFOA consistently Non-Detect to Date
− Other PFAS generally Non-Detect to Date
 Minimal Headloss Accumulation to Date
 Probing and Visual Inspection of GAC indicates stable media bed
 US Navy, Town of Coupeville, and WTP Operators pleased with project/ performance



Related Project Benefits
 Disinfection By-Product Levels (TTHMand HAA5) reduced significantly
 New treatment plant office/lab space and telemetry system simplifies operations
 Customers appreciative of improved water taste and odor characteristics

=
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Questions?
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Thank you

https://www.instagram.com/jacobsconnects/
https://www.facebook.com/JacobsConnects/
https://twitter.com/JacobsConnects
https://www.linkedin.com/company/jacobs/
https://www.youtube.com/user/jacobsworldwide
https://www.instagram.com/jacobsconnects/
https://www.facebook.com/JacobsConnects/
https://twitter.com/JacobsConnects
https://www.linkedin.com/company/jacobs/
https://www.youtube.com/user/jacobsworldwide

	Removing PFAS: Startup and Performance of the Coupeville GAC Treatment System
	Agenda
	What are PFAS?
	PFAS Sources and Concerns
	Project PFAS Regulatory Status
	USEPA Method 537.1
	Evolving PFAS Regulations
	Project Background
	Solutions
	Treatment Alternatives
	Granular Activated Carbon
	GAC System Design Parameters
	Lead-Lag Adsorber Treatment Trains
	Media Backwash 
	CEU Virtual Attendance Poll Question 1 of 2
	Other Project Elements
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	CEU Virtual Attendance Poll Question 2 of 2
	Lessons Learned
	Treatment and System Performance after 20-months of Operation
	Related Project Benefits
	Acknowledgements
	Questions?
	Thank you

