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MEETING OPENING 
 
Ms. Jackie Boltz opened the hybrid (i.e., in-person and virtual) meeting by greeting attendees. 
She discussed that Microsoft Teams was being used as the platform to enable virtual attendee 
participation and shared several of its features available to participants.  
  
Mr. Harris introduced himself as the Navy Base Realignment and Closure (BRAC) 
Environmental Coordinator (BEC) for former Naval Air Station Joint Reserve Base (NASJRB) 
Willow Grove.  He welcomed everyone to the RAB meeting for both Willow Grove and Biddle 
Air National Guard (ANG) Bases.  He shared that the meeting was being held both in-person and 
virtually, that meeting minutes would be prepared and provided to the mailing list in 
approximately 6 to 8 weeks, and that the minutes would be available in the administrative record.  
He said that a copy of meeting presentations could be provided for those unable to participate 
online or in person. Public notices for the RAB meeting had been published in the newspaper on 
March 13, 2024 and March 20, 2024, provided to the mailing list, and posted on the Navy BRAC 
website.  The meeting agenda was provided by e-mail. 
 
Mr. Harris shared that the Navy’s presentation would provide an update on per- and 
polyfluoroalkyl substances (PFAS) and drinking water, then it would focus on Department of 
Defense (DoD) PFAS research projects for the former NASJRB Willow Grove and Biddle ANG 
Bases. There would be an opportunity to ask questions between presentations and that 
representatives from the Navy, ANG, EPA, and PADEP were present to answer questions. He shared 
that the DoD encourages community input at RAB meetings, that questions and comments are 
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taken prior to the meeting via e-mail and telephone, and that questions and comments could also 
be submitted by virtual attendees using the Microsoft Teams chat and its hand-raising features. 
Presenters would answer questions at the end of the presentations.  In-person attendees with 
questions would form a line at the microphone in the center of the room once the question and 
answer session was announced. He said that participants could also contact Navy, ANG, or 
regulatory agency representatives with questions later, and that their contact information was 
being shared with the meeting agenda and at the end of the meeting presentation. 
 
Ms. Boltz gave a brief overview of the Microsoft Teams features available for those who may 
have questions, explaining how to post comments and questions in chat during the presentations.  
 
Mr. Harris shared that the next RAB meetings would be held on July 11, 2024 and November 14, 
2024.  The July meeting is planned to be held at the Horsham Community Center at 6 p.m., and the 
November 2024 meeting is planned to be held at the Biddle ANG Base with a tour.  
 
Mr. Harris said that Jason Speicher would present for the Navy, and that the Navy’s presentation 
was available on the Navy BRAC website. It also was available in paper format for those attending 
the meeting in person.  
 
FORMER NASJRB WILLOW GROVE PROGRAM PRESENTATION 
 
Mr. Harris next spoke on the Navy’s environmental restoration program for former NASJRB 
Willow Grove. In January 2023, Pennsylvania released maximum contaminant levels (MCLs) for 
perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS), which are 14 nanograms 
per liter (ng/L) and 18 ng/L, respectively. In response, the Navy BRAC PMO evaluated historic 
drinking water sampling data for the area to identify locations where PFOA and/or PFOS 
concentrations were above the Pennsylvania MCLs.   
 
Mr. Harris said that locations identified as impacted by Naval operations and over the MCLs were 
being responded to accordingly. In September 2023, the Navy awarded a cooperative agreement 
with HWSA to connect residents to the public water system if a well had PFAS exceeding the 
Pennsylvania MCLs. In November 2023, the Navy began issuing offer letters for municipal water 
connections to residents in the HWSA service area.  As of this RAB meeting, the Navy had 
provided approximately $22 million to HWSA to address PFAS in groundwater via their initial 
cooperative agreement and its subsequent modifications. This included placing filtration systems 
on municipal wells and establishing over 100 public water connections for individual private well 
owners.  
 
Mr. Harris also observed that, in March 2023, the EPA announced draft national primary drinking 
water regulations for six PFAS compounds, including PFOA and PFOS as low as 4 ng/L, which is 
equivalent to parts per trillion (ppt).  The Navy BRAC PMO was reviewing existing residential 
well sampling data in light of the draft EPA drinking water standards and will conduct additional 
sampling where necessary as these new standards are finalized.  
 
Mr. Harris provided an update on the Engineering Evaluation and Cost Analysis (EE/CA) that was 
being prepared to assess alternatives to address PFAS in groundwater at former NASJRB Willow 
Grove.  As had been presented in the December 2023 RAB meeting, the EE/CA had 
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recommended implementation of a groundwater extraction and treatment system (GWETS) to 
remove PFAS mass in groundwater at former NASJRB Willow Grove, that the EE/CA had 
evaluated system location and discharge alternatives, and that the system will include one 
groundwater treatment system building and a separate manifold building connecting pipes from 
groundwater extraction wells across the base to the treatment system. The recommended 
treatment alternative for PFAS includes a combination of granular activated carbon (GAC) and 
ion exchange resin. Treated water will be discharged to Park Creek via a newly installed piping 
system. The Navy has been addressing comments on the EE/CA from the agencies, and the next 
step will be to finalize the document and post it to the Navy website for public comment.   
 
Mr. Harris summarized other activities performed since the last RAB meeting.  The Navy had 
continued to operate groundwater pump-and-treat pilot test systems for the treatment of PFAS, 
conducted surface water and sediment sampling, submitted the five-year review, and submitted a 
PFAS Remedial Investigation (RI) soil sampling and analysis plan (SAP) addendum for lysimeter 
installation for agency review.  
 
Mr. Harris next previewed items that the Navy plans to accomplish prior to the July 2024 RAB 
meeting. The Navy will continue to perform private water well sampling, provide bottled water 
service as needed, operate the pilot test systems, evaluate PFAS destruction technologies for 
pilot test treatment media, perform lysimeter installation for soil pore water sampling, conduct 
surface water sampling, and submit the next surface water technical memorandum. The Navy 
also plans to finalize the Site 12 groundwater technical memorandum, continue to issue public 
water supply connection offers, and finalize the EE/CA by the next RAB meeting.  
 
Mr. Harris then turned the meeting over to Mr. Speicher to present on PFAS research.  
 
Mr. Speicher introduced himself, stating that he works for NAVFAC Atlantic and is forward 
deployed to the Navy BRAC office in Philadelphia. He said that he provides technical support to 
active and closed bases across the country, with sites in the pacific northwest, Hawaii, the 
southeast, and his favorite is the former NASJRB Willow Grove. Mr. Jon Harris and Ms. Dawn 
DeFreitas approached him in December 2023 to present at this meeting on the PFAS research 
being conducted at former NASJRB Willow Grove. He helps to oversee and critically review 
various PFAS research projects, especially those involving the Navy.  It is his hope that the 
research conducted at former NASJRB Willow Grove can be used not only locally, but at other 
DoD sites nationwide as well.  
 
Mr. Speicher presented a slide indicating that any opinions stated during this presentation were 
his own. He then expressed gratitude for his colleagues, citing a similar presentation given at the 
Strategic Environmental Research and Development Program (SERDP) and Environmental 
Security Technology Certification Program (ESTCP) annual symposium in November 2023 with 
Dr. Andrea Leeson, Dr. Hunter Anderson, and Cara Patton.  He said that good research starts in 
the laboratory where things initially are tested in a controlled environment, while great research 
ends in the field where a technology can be tested amidst more variability.  He expressed his 
gratitude that Navy managers Brian Helland, Jon Harris, Dawn DeFreitas and previously Willie 
Lin had supported this research since his return to NAVFAC Atlantic in 2017. Because he cannot 
be at the Base full time, he thanked James Rugh who can be on Base to oversee researchers 
there.  He also works with Bill Myer and Lee dePersia from the Biddle ANG Base on supporting 
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research and that many SERDP-ESTCP research projects would not have been possible without 
them.  
 
Mr. Speicher next gave an overview of SERDP and ESTCP. He described SERDP as being a 
collaborative effort between DoD, EPA and the Department of Energy in which fundamental 
research is performed in the laboratory on technologies that might work with real world media 
such as groundwater.  ESTCP then transitions that technology out of the laboratory and into the 
field, using further field testing to establish cost and performance information which is helpful 
when starting to partner with regulatory agencies on the use of those technologies.  It is also 
important for the services to know the costs associated with implementing a technology.  
 
Mr. Speicher shared that “Technology Readiness Level (TRL)” is a term used by SERDP and 
ESTCP when evaluating technologies (Note:  TRL is a term used for all technologies being 
developed, tested, and evaluated by the DoD through research and development).  TRL is 
important for technology development, which he would explain further as part of his overview of 
SERDP and ESTCP projects for PFAS.   
 
Mr. Speicher also gave a brief introduction to other transaction authority (OTA) mechanisms  
and how ESTCP has partnered with the Defense Innovation Unit (DIU), as one of those with 
OTA, to help stimulate the transition of new PFAS remediation technologies to commercial use. 
Three such projects are going to be hosted by NASJRB Willow Grove and Biddle, indicating that 
‘QR codes’ in his presentation provided links to the websites with further information.  
 
Mr. Speicher described working with SERDP and ESTCP further. Every year, service 
representatives work with SERDP and ESTCP to develop “statements of need” to research 
technologies through SERDP and to test those ready to move beyond the laboratory into the field 
for ESTCP demonstration and validation. Meetings with experts from government, academia and 
private industry in strategic workshops has been helpful to establish these statements of need.  As 
requirements are identified, statements of need for research are issued by SERDP and ESTCP, 
proposals for research and development are accepted from universities and contractors through a 
competitive process, with the hope that funding some of that the best proposed research will then 
advance a technology’s development to the next level where it can be further tested and 
developed. It was observed, however, that as experimentation with a technology occurs, the 
burden of proof for its success increases, not all ideas pan out, and the number of technologies in 
this testing process can start to dwindle.   
 
Mr. Speicher said that over 300 research projects have now focused on PFAS, including 
developing and testing next generation fluorine-free formulations for fighting fires.  that the 
former NASJRB Willow Grove had participated in approximately 30 of those projects since 
approximately 2018.  Participation ranged from providing groundwater samples for laboratory 
use to other research that culminated in projects like those that would be spoken about during 
this meeting.  The websites presenting these projects had been revamped to enable the public to 
find information on them more easily. It was mentioned that projects performed in 2023 are 
ongoing and can require 3 to 4 years to complete.  
 
Mr. Speicher said that ESTCP’s research focus on PFAS has been to develop, validate, and 
commercialize technologies to improve the management and treatment of PFAS in the 
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environment using efficient, cost-effective approaches as much as possible. Over 50 PFAS 
treatment technologies have passed ‘proof of concept’ and are in further development, with some 
of these projects still at a basic level with SERDP where research is still going on in the 
laboratory, while others are at the ESTCP level with testing being conducted in the field. These 
projects are designed to reduce the amount of PFAS-impacted material that must be disposed of 
via methods such as landfilling. The importance of investigating alternatives to landfilling was 
expressed.  
 
Mr. Speicher shared that PFAS research projects are considered in one of five categories, 
including destructive technologies, which is the category that receives the most funding, 
concentration technologies for which more details would be presented, treatment train 
technologies that remove solids and PFAS, biological processes that may affect PFAS, and 
natural remedies that breakdown PFAS if such a process exists. 
 
Mr. Speicher described the process of addressing SERDP and ESTCP TRLs as being akin to 
‘climbing a pyramid’ to select the most effective methods that can be used to treat PFAS.  
SERDP works with technologies at the TRL levels 1 through 4 stages (as shown in the 
presentation), then overlaps with ESTCP’s process until TRL level 7.  Using an analogy, TRLs 
were compared to running a race, with the ability to run only a shorter ‘5K’ race receiving a 
lower readiness level than the ability to run a longer marathon. Technologies that are cost 
effective, efficient, and for which there is a scientific burden of proof move to a higher TRL.  
 
Mr. Speicher said that in 2023, ESTCP has looked at advancing the research process  by using 
OTAs mechanisms to help commercialize promising technologies, assist in avoiding a long 
research and development process, and help  to avoid a situation where development of a 
promising technology ‘stalls’.  Projects can stall for a variety of reasons, but primarily for lack of 
capital investment from the private sector.  ESTCP can go to OTAs to further demonstrate 
technologies on a field scale, which  can help assist private entities/companies to raise capital to 
further  prove them on a wider, commercial scale.    
 
Mr. Speicher said there are two DoD OTAs that can be used, and that he would be speaking on 
one of them, the Defense Innovation Unit (DIU), in this meeting. The DIU, located in Silicon 
Valley, had largely focused on information technology (IT), artificial intelligence, autonomous 
drones and cyber security. In the past, there had not been a lot of environmental technologies in 
consideration; however, last year ESTCP partnered with the DIU on PFAS for PFAS-impacted 
soil, groundwater, and investigation derived waste (IDW) at DoD sites. The 2023 National 
Defense Authorization Act (NDAA) provided the funding to pursue these demonstrations 
through OTAs such as DIU..  
 
Mr. Speicher described that the DIU area of interest approach for PFAS followed a competitive 
three-step process in which over 40 companies submitted applications last year and 10 were 
selected.  The focus to advance projects at TRL 8 or above is to fund those prototypes further. 
Project selection was based on both performance and cost, and the burden of proof was on the 
vendors at this stage. A successful vendor may receive a contractual vehicle that can be used by 
any of the Services and that, in this way, the wider scale use of a promising PFAS technology 
can receive additional funding beyond the ESTCP process.  
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Mr. Speicher listed 10 vendors that received SERDP/ESTCP funding for PFAS treatment 
technologies in 2023, describing these projects in three categories: ex-situ treatment of soil, ex-
situ treatment of water with PFAS separation and concentration, and destructive treatment of 
PFAS concentrates.  Companies receiving awards for ex-situ soil treatment projects were Savron, 
ARCS and TRS, and the demonstration site for their technologies was Joint Base Elmendorf 
Richardson (JBER), located outside of Anchorage, Alaska. The Air Force is hosting these soil 
treatment technologies as part of a project where they plan to treat over 6,000 cubic yards of 
PFAS-impacted soils.  
 
Mr. Speicher noted that demonstration projects are planned at two sites: at former NASJRB 
Willow Grove and at Biddle ANG.  The selected sites were chosen because of the synergy 
created by leveraging existing pilot tests at each facility that can help support these new projects.  
Working at existing pilot test sites limits the amount of infrastructure upgrades required for the 
projects, although minor upgrades may still be needed.  Similarly, the next demonstration project 
at Biddle ANG Base will benefit from being able to use extraction wells from a previous pilot 
test.  This approach also enables the demonstration technologies to treat the same type of PFAS 
constituents as addressed by earlier pilot tests completed by the Navy or ANG, allowing a better 
comparison of results, as opposed to testing different sites with different conditions. He said that 
these systems will treat approximately 14 million gallons of groundwater in total, removing 
PFAS from groundwater and concentrating the PFAS into a smaller volume of waste.  He said 
that destructive technologies would then be used to treat the concentrated waste at another 
location.   
 
Further describing planned demonstration projects, Mr. Speicher shared that a company named 
Allonnia will be testing a technology known as SAFF40 as a demonstration project. SAFF40, a 
foam fractionation technology created by an Australian company named EPOC, fractionates 
PFAS out of water and concentrates it into a smaller volume. Allonia’s project will use three 
extraction wells already in use at Biddle ANG over a six-month period starting in June 2024, 
after electric utility upgrades are completed.  This demonstration project would also allow further 
understanding of the ability of the treatment system to operate during hot summer months and 
cold winter months.  The system is anticipated to operate at approximately 40 gallons per minute 
and treat approximately 10 million gallons of water. Discharge from the system will occur under 
a temporary NPDES permit equivalency approval for which the base has submitted an 
application to the PADEP for review. A presentation slide that depicted the demonstration 
system setup was shown.  Because groundwater does not foam well, a biodegradable surfactant 
would be added to system influent, thus causing the water to foam, and thereby allowing removal 
of a greater volume of PFAS.  
 
Mr. Speicher reviewed demonstration projects planned for the former NASJRB Willow Grove 
near Hangar 680.  Two companies, Cyclopure and ECT2, will be demonstrating their 
technologies that use slipstreams to divert some flow from the existing pilot test system, treat it 
using the demonstration technologies, then discharge the water from this process to the existing 
pilot test treatment system.  This approach has the concurrence of PADEP, who allows testing of 
these technologies as long as discharge is routed back through proven technology.  The Hangar 
680 system had treated over 40 million gallons of water since 2020.  The upcoming 
demonstration will be the first time that two treatment processes are going to be operating 
simultaneously at the Hangar 680 site.  The Navy had participated in five other SERDP and 
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ESTCP projects with NAVFAC Expeditionary Warfare Center (EXWC), the entity that runs the 
Navy’s research and development program. 
 
Mr. Speicher next showed an image of an existing system that ECT2 operates in Australia at a 
Royal Air Force Base.  The ECT2’s NASJRB Willow Grove demonstration project will be 
similar in design, although it will be operating at a smaller capacity due to the size of the Hangar 
680 pilot test system. ECT2 will be demonstrating the use of a regenerable resin similar to what 
the Navy is using at former NASJRB Willow Grove Site 5.  ECT2 will be testing two types of 
regenerable resin, where only one previously was tested.  The timeframe for this project is from 
June 2024 to February 2025.  It is anticipated that approximately six regenerations will be 
performed, with PFAS being removed and concentrated so that the resin can be reused to remove 
PFAS from incoming groundwater. The project will focus on treating groundwater from 
extraction well EW2I , the most heavily impacted well, with a flow rate of 8 to 10 gallons per 
minute. Still bottoms generated from the process would be provided to PFAS destruction vendors 
for testing and treatment.  
 
Mr. Speicher discussed a PFAS absorbent technology known as DEXSORB that will be tested at 
former NASJRB Willow Grove.  DEXSORB was described as being a corn-based absorbent 
similar to the GAC and ion exchange resins in use in existing pilot test systems.  DEXSORB, 
which began at Cornell University, had made its way through the SERDP/ESTCP technology 
evaluation process and had become a commercial offering that the Navy would be testing over 
the next 6 months. The DEXSORB demonstration project was installed at former NASJRB 
Willow Grove in March 2024 and would run through October 2024.  The system was described 
as being small, taking about 2.5 gallons per minute of groundwater from the existing Hangar 680 
pilot test system. More than 25,000 gallons of groundwater had been treated to date. ANG is 
performing a similar pilot test at Biddle ANG Base on their stormwater system, and ESTCP has 
provided additional funding for additional analysis to support this testing. Regeneration of the 
absorbent at the midpoint or termination of the project was being considered to further assess 
costs.   
 
Mr. Speicher next presented on PFAS destruction technologies.  A third-party commercial 
partner that operates two licensed RCRA treatment and disposal facilities will be hosting 
destructive technology projects.  One of these destructive technologies is known as supercritical 
water oxidation (SCWO), for which there are three vendors currently operating in the market. 
Another technology is hydrothermal alkaline treatment (HALT).  The two facilities that will host 
these four technologies are anticipating upgrades to support this process. The still bottoms from 
existing former NASJRB Willow Grove pilot test systems would be shipped to these vendors so 
that they have the same material on which to test the effectiveness of their destructive methods.  
These facilities will not be located at DoD sites but at treatment and disposal facilities, with the 
hope that waste treatment vendors around the country will invest in proven technologies to 
manage PFAS wastes in the future.  Initial work is under way for this group of demonstration 
projects, with contracts awarded last year with initiation of field demonstrations projected by Fall 
2024.  Two of the vendors running these demonstrations would be treating liquid waste and 
treating spent absorbents (including difficult to dispose of expended single-use ion exchange 
resin) by turning it into a slurry and sending it through a SCWO unit.  The Navy is also working 
with EPA to consider the potential for air emissions from these technologies.    
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Mr. Speicher turned the floor over to Mr. Harris, who thanked Mr. Speicher for his presentation 
and observed how interesting it was to hear about the ongoing PFAS treatment technology 
demonstrations and how former NASJRB Willow Grove and Biddle ANG can contribute to 
cutting-edge science as part of these projects.  His presentation offered a slide showing the 
former NASJRB Willow Grove web page, where additional information could be found as well 
as an opportunity to sign up for announcements. 
 
FORMER NASJRB WILLOW GROVE QUESTIONS AND ANSWERS DISCUSSION 
 
Mr. Harris indicated that he would next serve as the moderator for a question and answer session.  
Questions and comments, including those submitted prior to the meeting, would also be reflected in 
the RAB meeting minutes. Those with questions who were attending in person make their way to 
the microphone in the center of the room. Ms. Boltz again shared how those attending virtually 
could use Microsoft Teams to ask questions. 
 
Mr. Mike Pickel introduced himself as being with the HWSA.  He complimented Mr. Speicher 
on his presentation of emerging PFAS technologies. He said, however, that he was waiting to see 
the traditional methods evaluated in the EE/CA, which he understands the Navy is  close to 
finishing. He understands remediation can be started after the EE/CA is finalized, but was 
wondering if the remediation described in Mr. Speicher’s presentation was impacting the 
schedule. Mr. Speicher responded, indicating that the PFAS treatment technology research 
processes on which he presented will not affect the remediation schedule for former NASJRB 
Willow Grove.  The purpose of the research that was presented to vet technologies to optimize 
how to treat PFAS in different situations. The planned full-scale GWETS system for former 
NASJRB Willow Grove mimics the Hangar 680 pilot test treatment system already in operation, 
and the Hangar 680 system will continue to be used to test other technologies in a cost-efficient 
way.  
 
Ms. Colleen Costello, a member of the public, asked if there was a reason why 52 private wells 
were shown as having detections above the PADEP MCLs, and what the path forward was to 
identify the cause.  Mr. Harris responded, explaining that the 52 wells referenced in his 
presentation had PFOA and PFOS results reported below the PADEP MCL but with laboratory 
detection limits above the MCL. In the lab, when they analyze samples, the lab does not report 
zero, but rather reports the lowest concentration that can be detected with the instrumentation. 
This means that the PFOA and PFOS concentrations are at some number less than that. As for 
the path forward, locations where the laboratory had detection limits above the PADEP MCL 
will need to be resampled.  
 
Ms. Costello asked that, since the list of PFAS compounds that may need treatment is expected 
to expand, if there was anything that could be looked at now to get ahead of that issue. Mr. 
Harris indicated that the Navy is currently updating the existing database to track various PFAS 
compounds for review and response accordingly.  The Navy is also tracking the distribution and 
clustered nature of such sample results, as well as sample age. Mr. Speicher indicated that the 
well statistics shown in the presentation included historical samples tested by original laboratory 
methods that sometimes were not as sensitive as the levels now needed for comparison since 
regulatory limits have been lowered.  As sampling has continued, laboratory detection limits for 
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PFAS have become more sensitive and that the Navy has been able to get lower detection limits 
with resampling.  
 
Ms. Costello also asked about what would be done for the additional PFAS compounds for 
which a hazard index was being established as part of EPA’s pending MCLs for drinking water.  
Mr. Speicher gave perfluorohexanesulfonic acid (PFHxS) as an example of such a PFAS 
compound and said that the Navy has information for those compounds needed for EPA’s 
pending hazard index evaluation approach. Mr. Harris added that those PFAS compounds also 
are included in the Navy’s Draft Sampling and Analysis Plan and that data have been collected 
for those compounds.   
 
Ms. Costello asked if the six additional PFAS compounds added by PADEP for industrial 
wastewater were also being considered.  Mr. Harris replied, describing that the Navy had been 
considering such compounds and he believes that the pilot test systems effectively treat the 
compounds being reported. Mr. Speicher added that the current permit equivalency approval for 
pilot test discharge included provisions for PFOA and PFOS, but that it was PADEP’s 
prerogative to consider the inclusion of other PFAS compounds when the next review and 
approval of future discharge permit equivalency.   
 
Mr. Alan McPeak, a member of the public, thanked the Navy for their presentation, then asked if 
the proposed groundwater remediation approach was to create a ’10-foot valley’ in the aquifer to 
try to draw contamination in and treat it with the existing Hangar 680 system at 400 gallons per 
minute (gpm) for discharge into Park Creek.  Mr. Speicher indicated the approach to be used in 
the full-scale system will mimic that being used for the existing Hangar 680 pilot test, treating 
groundwater with the same absorbent technologies. 
 
Mr. McPeak asked about whether the use of an infiltration gallery to reinject and ‘loop’ 
groundwater was considered or whether the only alternative was to withdraw groundwater and 
discharge it.  He also asked how long it will take for the aquifer to recover to its previous state 
once the extraction has ceased.  He stated that he has a series of questions, mentioning that he is 
not sure where to bring them up and but could submit them via email. Mr. Speicher indicated the 
EE/CA document will be going out for a 45-day public comment period, and that comments 
submitted then become part of the official record and that the Navy’s responses would be part of 
this.  
 
Mr. McPeak asked if splitting the groundwater discharge into multiple basins has been 
considered. Mr. Helland indicated that a detailed evaluation of alternatives was presented in the 
EE/CA, in which it was determined that discharge to Park Creek was the best option. Mr. 
Speicher encouraged meeting participants to look closely at the discharge alternatives outlined in 
the EE/CA in more detail than what was presented during the RAB meetings.  Ms. Moore 
indicated that a reason why discharge to the Pennypack watershed was not considered was 
because the tributary is dry under normal conditions.  Mr. Helland added that there is no pipe 
discharge there, it is just an open ditch on base.  
 
Mr. Tom Ames introduced himself as being with HLRA and asked if draft documents could be 
posted to the administrative record or BRAC PMO website when they are submitted to regulators. 
Mr. Harris indicated that documents would be published to the website and that they also would 
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be emailed to those that subscribe to the email distribution list, and not just to community RAB 
members.  
 
Mr. Ames expressed that he would like to receive an email rather than check the website.  Mr. Harris 
indicated that an email goes out to all subscribers, and they can provide an email notification to 
RAB members separate from that. 
 
Ms. Kathleen Joyce of Congresswoman Dean’s Office asked how many homes were on bottled 
water. Mr. Harris indicated that the Navy will review its database and provide the current 
number.  The Navy followed up and reported that 39 homes were receiving bottled water at that 
time. 
 
Ms. Joyce mentioned that Congresswoman Dean’s office hears from companies that say they 
have ideas for cleaning up or destroying PFAS and products to replace firefighting foam. She 
asked where to direct them to connect with SERDP. Mr. Speicher indicated that SERDP and 
ESTCP have an annual call for proposals and that proposals can be submitted via their respective 
websites.  
 
Mr. Harris transitioned the meeting to the Biddle ANG presentation seeing no further questions. 
 
BIDDLE ANG PROGRAM UPDATE 
 
Mr. Bill Myer introduced himself as the restoration program manager for the Biddle ANG. He 
introduced ANG environmental manager Mr. Lee dePersia, Leidos project manager Mr. Tim Runkle,  
Mission Support Group Commander Colonel Brian Silver, and Leidos project manager Mr. Matt 
Machusick.  Then he shared that he would be providing a status update for Biddle ANG since the last 
RAB meeting.  
 
Mr. Myer indicated that the ANG submitted a draft long-term monitoring (LTM) report in 
February for review. He indicated that they recently completed a groundwater sampling event on 
January 31, 2024. The report for the event, which is being prepared, focuses on groundwater 
quality and was part of the decision-making process for long-term monitoring at the site.   
 
Mr. Myer indicated the ANG is working on coordinating with the SAF/IE on signing the 
amendment to the Federal Facilities Agreement (FFA). Air Force and Navy personnel at the 
general counsel level made suggested edits on some of the language in the FFA, and they are 
waiting for the Navy’s response on new language. Pending receipt of that document, ANG 
would set up a meeting with stakeholders to discuss the proposed language changes.  
 
Mr. Myer said that four Phase III remedial investigation (RI) scoping sessions had been held 
with regulators.  ANG had completed Phase II RI wells and 30 days of automated water level 
gauging, which provided water level data over a one-month period for use in the RI and 
groundwater model. They also continued with the development of the groundwater model. 
 
Mr. Myer stated that a meeting had been held in December 2023 to discuss the risk assessment 
and to discuss the approach for performing the human health and ecological risk assessments. A 
second meeting held in February 2024 focused on Phase II soil delineation. Phase II was now 
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complete and that ANG has begun Phase III sampling with concurrence from the EPA and 
PADEP. He said that, following the March surface water and sediment sampling event, ANG 
plans to finalize the report by the end of September 2024.   
 
Mr. Myer next spoke on the community involvement plan, indicating that it was implemented 
with the March RAB training and that a contractor is further developing this plan with more 
information to come. The community involvement plan is a document that indicates how the 
base intends to interact with the community regarding restoration activities and provides a survey 
for the community on how they would like to provide input.  
 
Mr. Myer indicated that ANG is preparing a draft interim pilot test groundwater report for April 
2024.  He gave a brief overview of activities planned for the next three months.  Once the FFA is 
signed, a draft surface water response action memorandum will be submitted, as well as a 
residential drinking water action memorandum as part of their agreements with the Navy and 
PADEP. ANG would be providing action memoranda documenting response actions.  The 
drinking water program involves sampling water wells, providing bottled water and coordinating 
municipal water service connections. ANG also is documenting surface water treatment 
compliance.  
 
Mr. Runkle introduced himself as an environmental contractor with Leidos and described Biddle 
ANG RI activities that have been performed.  An objective of the RI is to delineate the nature 
and extent of PFAS and to assess the threat to human health and the environment. The RI report 
will document activities that have been occurring since 2009 to September 2024. It will include 
baseline human health and ecological risk assessment aspects.   
 
Mr. Runkle shared that since the last RAB meeting they have moved from Phase II RI 
characterization work to Phase III work. The intent of a phased work plan was to allow time to 
evaluate the results in order to inform what needs to be done for the next phase. A series of 
technical meetings with the EPA and PADEP had been held to review information and identify 
data gaps to characterize the site.  
 
Mr. Runkle said that Phase II RI activities were completed between July 2020 and March 2021, 
including the installation of several shallow monitoring wells to investigate the groundwater in 
the immediate subsurface.  Multi-port wells were installed, which can act as four different wells 
in the same borehole.  Soil and groundwater samples were collected, and that they had begun 
collecting on-base surface water and sediment to characterize those media and support future risk 
assessments.   
 
Mr. Runkle described that they had moved on to the Phase II RI after Phase I results were 
evaluated. The Phase II RI was conducted between June 2021 through December 2023, and it 
included offsite surface water and sediment sampling. The work was described as including 
sampling an unnamed tributary that leaves the base, and installation of shallow- and 
intermediate-depth monitoring wells to address data gaps identified during the Phase I RI.  
 
Mr. Runkle continued, describing that groundwater sampling events were performed in April 
2021 and November/December 2023. Approximately 30 wells were included in these monitoring 



 13 

events, and the results are being used along with the USGS regional groundwater model to assess 
groundwater conditions at Biddle ANG, which remains under evaluation. 
 
Mr. Runkle said that they were currently performing the Phase III data collection.  As mentioned 
in the meetings held with EPA and PADEP also cited by Mr. Myer earlier, Phase III RI soil, 
groundwater and surface water sampling were needed to address data gaps and to support risk 
assessment.  Phase III activities began on March 25, 2024, with the scope of work including soil, 
surface water and sediment sampling, and shallow well installation in areas not previously 
investigated such as ditches and swales. ANG plans to complete the report for this work in 
September 2024.  
 
Mr. Runkle indicated that the ANG is conducting a groundwater pilot test study. As referenced 
in  SERDP and Jason Speicher’s earlier presentation, the pilot test study is essentially being 
performed to inform the need for subsequent interim groundwater remedial action. The pilot test 
system is designed to operate over a 30-day period to collect information on the subsurface to 
help understand the requirements for hydraulic containment. This information will be acquired 
through aquifer pumping tests that produce information about the characteristics of the aquifer, 
similar to tests completed in  November 2023. The pilot test area selected was central to the 
Biddle ANG base, and the test was separate from the other work being done by the Navy.  The 
results were being analyzed to understand aquifer properties, and will be addressed in a technical 
memorandum to provide information for a future groundwater modeling and treatment system 
design.  
 
Mr. dePersia next introduced himself as the environmental manager of Biddle ANG base. He 
began by describing the discharge of PFAS in groundwater to surface water.  The base has been 
treating surface water prior to discharging it since 2017. ANG had established a cooperative 
agreement with Warminster Municipal Authority (WMA) in 2021 and constructed a treatment 
system to treat 500 gpm of surface water before it is discharged. The system, since it came online 
in August 2021, has treated approximately 290 million gallons as of February 2024.  One of the 
requirements of the State-approved NPDES permit for this system is that monthly sampling of 
the discharge be conducted.  They have collected 33 samples of the discharge for 16 months in 
which PFOS and PFOA averaged 6 ppt, but the discharge limit was exceeded in one of those 
months, namely April 2023. 
 
Mr. dePersia reflected on Mr. Speicher’s earlier presentation which mentioned that surface water 
is not easy to treat compared to groundwater. Biddle ANG’s surface water treatment system 
consistently has had issues with algae. In April 2023, they had an algae bloom in one of the resin 
vessels, which was inferred to be the cause of the discharge limit exceedance that month. While 
they have been trying different system configurations and treatment media, the use of parallel 
treatment trains has been settled on, both configured with a sand filter, an absorbent similar to 
GAC, and cartridge filters prior to the resin vessel. The cartridge filters help prevent a 
reoccurrence of the problem that occurred in April 2023.  
 
Mr. dePersia shared that ANG had also started a pilot test using Cyclopure’s DEXSORB 
product, which was explained by Mr. Speicher in his earlier presentation.  A potential advantage 
of DEXSORB is that it is supposed to be resistant to biofouling, which may allow algae to pass 
through the system and not interfere with the treatment system’s PFAS removal efficiency.  
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Mr. dePersia said that since December 2023, ANG also had been operating a small slipstream 
pilot test. As of a recent March 2024 assessment, they are considering replacing GAC with 
DEXSORB in one treatment train of their treatment system, with the other treatment train being 
left unchanged. The hope would be to show that the use of DEXSORB increases treatment 
efficiency and allows the system to achieve the desired 500-gpm treatment rate. A graph of 
discharge concentrations was shown, illustrating that one of the complicating factors in 
evaluating system performance was a 6-week lag time for the laboratory to analyze the samples. 
A slide with the current layout of the treatment system was shown.  
 
Mr. dePersia next gave an update on the North Wales cooperative agreement regarding private 
water and municipal actions. They have installed GAC treatment systems for five wells there.  The 
issues with total dissolved solids (TDS) previously had prevented them from fully activating 
those wells, with that issue believed to be due to how long the pumps had been shut down.  
Further pumping of the wells had resolved the issue,  TDS is currently below discharge 
requirements, and the State has since issued the operating permits.  
 
Mr. Myer then provided a recap of ANG private well sampling activities. During the week of 
September 18th, a contractor had sampled six residential wells in the area; four of those will be 
sampled on a quarterly basis moving forward due to the results. The U.S. Army Corps of 
Engineers Philadelphia District had contracted with Verina-PARS to perform drinking water 
response actions for the ANG for the next four years. Mr. Eric White with Verina-PARS is the 
new point of contact for ANG’s residential well sampling program.  If residents need wells 
sampled or identify a well that they did not know existed, ANG will sample it.    
 
Mr. Myer then invited attendees to ask questions. 
 
BIDDLE ANG BASE QUESTIONS AND ANSWERS DISCUSSION 
 
Ms. Boltz once again gave a brief overview of how virtual meeting attendees could use 
Microsoft Teams features to ask questions. 
 
Ms. Stanton indicated she was with the Buxmont Coalition for Safer Water. She asked if this 
was the first time that private well sampling was conducted in Warrington. Mr. Myer indicated 
no and referred to the historic sampling data from 2016.  
 
Ms. Stanton asked if the 150 locations sampled were from September. Mr. Myer indicated no and 
stated that this is the total from 2016 over time.   
 
Ms. Stanton asked if ANG was still trying to hook up residents to municipal water with 
concentrations over 70 ppt. Mr. Myer indicated that no residents were currently over that limit. the 
residents that had been over that concentration have since been connected to the municipal supply.  
 
Ms. Costello asked why the Pennsylvania Act 2 groundwater MSCs are not being looked at and if they 
did not apply to the work that was being done.  Mr. Myer indicated ANG has been using the PADEP 
drinking water MCLs that were promulgated in January 2023. Mr. Runkle stated that the PADEP 
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MCLs that were promulgated are enforceable and that drinking water exposure through drinking water 
is what is driving these investigations.  
 
Ms. Costello asked if the residential groundwater MSCs consider PFAS in drinking water?  Mr. Runkle 
indicated that the MSCs consider a lot of other compounds, but that once MCLs were forthcoming for 
additional PFAS compounds, these values would be considered.  He later clarified that Pennsylvania 
MCLs for PFOA and PFOS were the same as the Pennsylvania groundwater MSCs for these 
compounds. 
 
Ms. Costello asked if the Navy was using a groundwater model? Mr. Harris responded for the Navy 
indicating that a model was developed by the Navy for the GWETS described in the EE/CA 
discussion. 
 
Ms. Costello asked if the model being developed by ANG worked together with the Navy model. Mr. 
Myer indicated that the Navy and Biddle ANG have collaborated on their groundwater models. He 
stated that the data will be presented in EE/CA documents in the future.  
 
Ms. Costello asked which receptors are being looked at for the EE/CA risk assessments. Mr. Runkle 
indicated that the ANG’s EE/CA scope will be similar to the Navy’s EE/CA and that the scope will not 
be limited to considering only human health.  
 
Ms. Costello asked about other MCLs that are currently being pushed through. Ms. Boltz introduced 
Ms. Bonnie McClennen from the PADEP. Ms. McClennen reiterated what Tim Runkle had 
previously stated about Pennsylvania MSCs, and mentioned that while some compound MSCs 
are fairly high, there are a few that are not currently enforceable under Act 2 in this situation.  
 
Ms. Costello asked whether those standards will be enforceable Applicable or Relevant and 
Appropriate Requirements (ARARs) when the rule making is complete. Ms. McClennan 
indicated that it depends on what actions are being undertaken and which criteria is more 
stringent.  
 
Mr. McPeak asked if they are trying to treat the surface water runoff before it leaves the base. 
Mr. Myer indicated that there is a large retention pond on base that has PFAS-contaminated 
groundwater infiltration to that surface water body.  
 
Mr. McPeak asked if it is seepage or artesian flow that is filling up that basin. Mr. dePersia 
explained that water in the basin is from a combination of sources.  The primary source of PFAS 
is groundwater that enters the storm drainage system, contaminating the surface water in the 
basin.  
 
Mr. McPeak asked ANG what the hydraulic containment system that had been discussed in the 
presentation was for, and what they were using modeling for.  He asked if it was going to be 
pumping water the same as the Navy is doing, withdrawing water from the aquifer to treat it, and 
discharge it.  Mr. Myer indicated it is going to be similar to what the Navy is doing.  ANG 
anticipates preparing a time critical removal action (TCRA) EE/CA that looks at different 
configurations for extraction wells to contain groundwater. A pump-and-treat system like the 
Navy is planning is being considered at ANG, one that extracts groundwater to create a cone of 
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depression that will capture the PFAS contamination, treat it, and then discharge it. The pilot test 
and groundwater models give data to design that system.  The model that was developed allows 
an analysis of how pumping at five wells at different depths, for example, can impact the 
groundwater system. Based on the modeling scenarios, the optimum way to remove PFAS mass 
and hydraulically contain it from flowing off-site can be developed.  They would go through the 
same process as the Navy has.  
 
Mr. McPeak asked if a hydraulic containment system would create a depression within the 
groundwater to capture contaminants and then treat and discharge them. Mr. Runkle indicated 
that a cone of depression would draw groundwater into wells in a target area, and that their pilot 
test memorandum will evaluate data and provide recommendations to show what could be 
achievable.  
 
Mr. McPeak asked what effect is this going to have on the aquifer: How long is it going to take 
to fix the problem to bring the contamination down until you stop? And then how long is it going 
to take for the aquifer to recover?  He had previously been told that former NASJRB Willow 
Grove could potentially withdraw 20 to 25 percent of the total groundwater withdrawal of the 
Horsham water system from their project, but that if we have enough rain, it is not going to 
matter. He shared a perception that water was going to be pumped and thrown away.  Mr. Myer 
indicated that there is a permit process in which the Delaware River Basin Commission (DRBC) 
looks at proposed groundwater withdrawals and manages them. It is expected that DRBC would 
comment if too much groundwater was being withdrawn.  Mr. McPeak expressed that he 
especially thought it was an issue during times of drought, and that it was something to explore 
more in the future.  
 
Mr. Myer asked if there were any more questions.  Ms. Boltz indicated there were no further 
questions online or in the chat. Mr. Myer asked the PADEP if they had any comments. Mr. 
Machusick indicated that the DEP does not have a presentation for us this evening. Ms. Boltz 
indicated that Cathleen Kennedy from the EPA, who was present as a virtual attendee, also did 
not have any updates to share. She asked if anyone had a question for EPA, and there were none.  
 
Mr. Myer stated that there were no further questions from the room.  
 
MEETING CLOSING 
 
Mr. Harris thanked everyone for attending the RAB meeting.  He shared contact information for 
the RAB co-chairs, EPA and PADEP regulatory agency partners, Ms. Susan Wood from the 
Pennsylvania Department of Health and Dr. Linda Brown from RTI International. He said that 
anyone unable to ask questions during this meeting should feel free to reach out to any of these 
individuals.  The next RAB meeting is scheduled for Thursday, July 11, 2024, at 6 p.m. at the 
Horsham Township Community Center.  A virtual meeting option will be provided for those 
unable to attend in person. 
 
The RAB meeting concluded at 8:07 p.m.  
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Welcome to the RAB Meeting!

Thank you for joining the

Restoration Advisory Board Meeting For 
NASJRB Willow Grove And Biddle Air National Guard Base

The meeting will start at 6:00 p.m.

For captions: 

- Click More lll on the screen 

- Select ‘Language and Speech’

- Click ‘Turn on live captions’

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 2024
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Teams Tools

• Closed Captioning

– Select More lll

– Select “Language and speech”

– Click “Turn on live captions”

• Screen Layout

– To adjust the layout on your screen, 
select More lll

– Choose the preferred view from available choices.
Options include Full Screen, Gallery View, and Focus on Content
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NASJRB Willow Grove
Restoration Advisory Board (RAB) 

Meeting

March 28, 2024

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 20243

Virtual Meeting Information

• This is a hybrid meeting with in-person and virtual attendees.

• The virtual meeting will show the presentations.

• The presenters and in-person attendees will be audio-only.

• The meeting is not being recorded; minutes will be prepared. 
Webinar and in-person sign-in names will be used for the minutes.

• Public notices were published on March 13 and March 20, posted 
on the Navy website, and provided to the mailing list.

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 20244
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Outline / Agenda

• Welcome and Announcements

• Navy Drinking Water Update

• Navy PFAS Technology Update

• RAB Member or Community Comments/Questions

• Air National Guard Environmental Restoration Presentation

• Regulator Comments

• RAB Member or Community Comments/Questions

• Environmental Updates Conclude

• Meeting Conclusion

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 20245

Virtual Attendee Questions

1) To ask a question, select ‘Chat’, type your question in the text 
box and then select Send.

3) Phone-only attendees can dial *6 to raise their hand and
have the opportunity to ask a question.

2) Raise your hand to be recognized and have your microphone
unmuted. Select ‘Raise your hand’ icon in the meeting controls. 

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 20246
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• A Restoration Advisory Board (RAB) is a stakeholder group that meets on a 
regular basis to discuss environmental restoration at a specific property that 
is either currently or was formerly owned by Department of Defense (DoD), 
but where DoD oversees the environmental restoration process.

• RABs enable people interested in the environmental cleanup at a specific 
installation to exchange information with representatives of regulatory 
agencies, the installation, and the community. RABs may only address issues 
associated with environmental restoration activities.

• Mr. Bill Walker, Horsham Township Manager, is the RAB community co-chair.

• Health-related issues are not addressed by the RAB. Health agency 
professional contact information will be provided after the Navy and Air 
National Guard Environmental Restoration presentations.

Source: 10 USC 2705 and DoD Restoration Advisory Board Rule Handbook
https://denix.osd.mil/rab/home/unassigned/rab-rule-handbook/

RAB Background Information

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 20247

• Thursday, July 11, 2024 at 6:00 p.m.

• Thursday, November 14, 2024 at 1:00 p.m. (with Base Tour).

2024 RAB Meetings Planned

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 20248
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Environmental Restoration 
Program Update

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 20249

• January 14, 2023: PA Maximum Contaminant Levels
(MCLs) for PFOA and PFOS were published.

− PFOA: 14 ppt
− PFOS: 18 ppt

• Navy BRAC PMO evaluated historic drinking water data and 
identified locations where:

− PFOA and/or PFOS concentrations were above the PA MCLs,
− Laboratory detection limits were above the PA MCLs, or
− Samples were more than three years old.

Private Drinking Water Well Sampling for PFAS

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202410
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• May 2023:
• Began offering bottled water to Navy-impacted locations

above PA MCLs.
• Began resampling of locations where laboratory detection limits 

were above PA MCLs or samples were more than 3 years old.

• September 2023:
• Awarded modification to Cooperative Agreement with 

HWSA to address the PA MCLs.

• November 2023:
• Began issuing offer letters for municipal water connections in 

HWSA service area for locations above Pennsylvania MCLs.

Private Drinking Water Well Sampling for PFAS (Cont.)

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202411

• The Navy has provided over $22 million to Horsham Water 
and Sewer Authority (HWSA) to address PFAS via a 
Cooperative Agreement:

• Filtration systems at five HWSA municipal wells.
• Over 100 public water connections for private wells.
• Additional funding was provided to address the new PA MCLs.

Private Drinking Water Well Sampling for PFAS (Cont.)

Private well sampling summary Current

PFOA/PFOS Concentrations above 70 ppt, not yet connected 2

PFOA or PFOS Concentrations above PA MCL and < 70 ppt 54

PFOA or PFOS Concentrations below PA MCL 73

PFOA or PFOS below PA MCL but detection limit over PA MCL 52

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202412
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Private Drinking Water Well Sampling Area
Private drinking water well sampling for 
PFOA/PFOS and provision of bottled drinking 
water is being performed by Tetra Tech, a 
U.S. Navy contractor.

Point of contact is:
Sue Herbert
Tetra Tech Deputy Project Manager
E-mail: Sue.herbert@tetratech.com
Phone: (610) 382-1537

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202413

• March 14, 2023: EPA announced the proposed draft National 
Primary Drinking Water Regulation (NPDWR) for 6 PFAS, 
including PFOA and PFOS, for public comment.

− Proposed MCL PFOA: 4 ppt
− Proposed MCL PFOS: 4 ppt

• Navy BRAC PMO continues to review our existing data and 
conduct additional sampling, where necessary, in preparation 
to incorporate EPA’s final drinking water standards.

Private Drinking Water Well Sampling for PFAS (Cont.)

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202414
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NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 2024

Final EE/CA Comment Period

• The EE/CA considers system location, treatment, and discharge 
alternatives for PFAS-impacted groundwater.

• EE/CA-recommended alternatives include:

- PFAS treatment using granular activated carbon and ion exchange resin.
- One GWTS building at North Ramp & manifold building at IR Site 5.
- Discharge to Park Creek via a new piping system. 

• Agency review / comments have been received and addressed.

• A public comment period will be held for the Final EE/CA:

- The EE/CA will soon be available for review on the Navy BRAC website for 
a 45-day comment period.

15

Action Summary Since Previous RAB Meeting

• Continued private water well sampling to assess PFAS 
concentrations.

• Continued bottled water service for locations with PFAS ≥ PA MCLs.

• Continued issuing offer letters for municipal water connections in 
HWSA service area where PFAS concentrations found ≥ MCLs. 

• Prepared the 2023 Private Well Summary Report. 

• Continued to monitor the bioremediation of Site 5 groundwater and 
prepared the Year 8 Annual Report on remedy progress. 

• Continued Site 5 & Hangar 680 PFAS treatment pilot test operations.

• Prepared the Final Engineering Evaluation / Cost Analysis (EE/CA) 
identifying a recommended alternative for groundwater remediation.

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202416
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Action Summary Since Previous RAB Meeting (cont.)

• Continued planning for the EE/CA-recommended remedy:

• Prepared a draft Action Plan describing GWETS implementation.
• Continued to conduct preliminary design activities.
• Developed NPDES permit application for the future GWETS.

• Revised Site 12 Groundwater Tech Memo based on EPA comments.

• Updated Surface Water & Sediment SAP for PFAS Method 1633.

• Completed Round 18 surface water sampling event (January 2024).

• Finalized Dec 2022 & Mar 2023 Surface Water & Sediment Reports.

• Submitted Final FOST-1 Maple Ave Soil Tech Memo to EPA/PADEP.

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202417

Actions Anticipated to be Completed by Next RAB

• Continue private water well sampling and bottled water service. 

• Continue issuing connection offer letters where PFAS 

exceeds PA MCLs within the HWSA service area.

• Continue Hangar 680 and Site 5 PFAS treatment system

pilot test operations.

• Conduct testing for PFAS destruction on pilot test media using 

Super Critical Water Oxidation (SCWO).

• Complete the EE/CA public comment period. 

• Finalize the Action Memo for the future GWETS and 

continue system design.

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202418
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Actions Anticipated to be Completed by Next RAB (Cont.)

• Respond to agency comments on the hydrogeologic conceptual

site model for the area north and west of Park Creek.

• Prepare a revised Northern Ponding Area Sampling & 

Analysis Plan (SAP) and On-Base Groundwater SAP.

• Finalize Site 12 Groundwater tech memo based on EPA comments.

• Prepare revised Site 5 and off-Base well packer test tech memos.

• Submit revised Westbay Well System demonstration tech memo.

• Complete lysimeter installation and soil pore water sampling.

• Perform surface water sampling Round 19 and submit the 

technical memorandum reporting Round 17 sampling results.

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202419

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202420

Update DoD Research and Development on 
Former NAS JRB Willow Grove and Biddle ANG

Former NAS JRB Willow Grove/Biddle ANG RAB Meeting

March 28, 2024

Jason Speicher
NAVFAC Atlantic

19
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NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202421

Quick General Disclaimer

The views expressed in this presentation are those of the author and do not necessarily 
reflect the official policy or position of the Department of Navy, Department of Defense, 
or the U.S. Government.

I am an employee of the U.S. Government. This work was prepared as part of my official 
duties. Title 17, U.S.C., §105 provides that copyright protection under this title is not 
available for any work of the U.S. Government. Title 17, U.S.C., §101 defines a U.S. 
Government work as a work prepared by a military Service member or employee of the 
U.S. Government as part of that person’s official duties

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202422

First Special Thanks to the Following Contributors and Collaborators!!!

 Individuals involved with the SERDP/ESTCP Programs that contributed

• Dr. Andrea Leeson – SERDP/ESTCP 
Environmental Restoration Program Manager

• Dr. Richard (Hunter) Anderson – AFCEC – Air 
Force liaison to SERDP/ESTCP and member of 
PFAS Technical Advisory Committee

• Cara Patton – Noblis – Contractor to 
SERDP/ESTCP – Project Manager, 
Environmental Restoration

 All good research needs its on-site supporters and collaborators

• NAVFAC BRAC – Brian Helland, Jon Harris, Jim 
Rugh and entire WG BRAC Team

• Biddle ANG – Bill Myer, Lee DePersia, and 
ANG Team
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NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202423

Presentation Overview
During the course of this presentation we will cover:
Recap of DoD’s SERDP/ESTCP – R&D Programs

What is a Technology Readiness Level (TRL)?

Overview of SERDP/ESTCP’s PFAS related research and how it fits 
into these TRLs

Brief Intro to Other Transaction Authority (OTA) Mechanisms and 
how they are being used to stimulate commercial transition of 
PFAS remediation technologies

Overview of FY2023 DIU PFAS Projects

Focus on those being conducted at NAS JRB Willow Grove and 
Biddle ANG Base

Questions

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202424

DOD’s Environmental Technology Programs

● Statutory program established 
1991

● DoD, DOE, EPA partnership

 Advanced technology 
development to address      
near-term needs

 Fundamental research to impact 
real world environmental 
management

● Demonstrate innovative cost-effective 
environmental and energy 
technologies

 Transition technology out of the lab

 Establish cost and performance

 Partner with end user and regulator

 Technology transfer

 Accelerate commercialization or 
broader adoption

 Direct technology insertion

Science and Technology Demonstration and Validation

Further Overview at 
SERDP/ESTCP Homepage
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NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202425

Environmental Technology Development Process

ESTCPSERDP

Service
Requirements

Basic/Applied
Research

Implementation

Advanced
Development

Demonstration
Validation

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202426

FY14 FY16FY11 FY18 FY20

Mixed Chemicals (5)

In Situ & Ex Situ Treatment (11)

Training: Occurrence/Analytics

Ecotoxicity (4)

PFAS Workshop

Nature & Extent of PFAS

Persulfate Oxidation and  P&T

In Situ Remediation (5)

Source Zones (5)

SERDP

ESTCP

FY22 FY24

Next Gen AFFF (3)In Situ Remediation (3)

Field Demonstrations: Treatment 

Monitoring & Characterization (2)

Knowledge Gaps (6)

IDW Treatment (18)

Sampling & Analysis (5)

Long Term Mgmt
Workshop

Next Gen AFFF (6)

Passive Samplers (8)

Biodegradation (5)

Forensics (6)

Leaching & Mobility (1)

Real Time Analytical Methods

Field Demonstrations: Treatment (2) 

Field Demonstrations: Treatment (6)

PFAS-Free AFFF Dem/Val (4)

Ecotox: PFAS-Free Firefighting 
Agents (6)

Development: PFAS-Free Firefighting 
Agents (9)

Thermal Destruction (11)

FY13FY12 FY15 FY17 FY19 FY21 FY23 FY25 FY26

NIST AFFF Standards

DoD & EPA Multi-Lab Validation

PFAS-Free AFFF Dem/Val (5)

Stormwater Impacts (3)

Amendment Effectiveness (8)

Firefighting System Cleaning (6)

Mixture Ecotoxicity (4)

Avian  Ecotoxicity (3)

Marine Ecotoxicity (6)

Treatment (27)

Treatment & Monitoring Demos (11)

Enhanced PFAS-Free Agents (11)

Transformation in Soil & Groundwater (13)

Stormwater Management (4)

AFFF-Impacted Concrete & Asphalt (8)

Performance: PFAS-Free Firefighting Agents (7)

Testing: PFAS-Free Firefighting Agents (2)

Treatment & Monitoring Demos (8)

PFAS Workshop

Thermal Deg Polymeric PFAS in Munitions

Ecorisk Assessment (4)

Technology Transition (3)

PFAS-Free AFFF Dem/Val (2)

Sampling & Analysis

Treatment: Concentration Technologies

FY27 FY28 FY29

Treatment: Destructive Technologies

Thermal Destruction Processes

Fate & Transport

Self-Assembly Behavior

Testing & Training: PFAS-Free Firefighting Agents

Enhanced PFAS-Free Agents

Development: PFAS-Free Coatings

Monitoring & Characterization Demos (4)

Field Demonstrations: Treatment (17)

EPA published provisional 
health advisory for PFOS & 

PFOA in January 2009

EPA published provisional 
health advisory for PFOS & 

PFOA in January 2009

EPA published provisional 
health advisory for PFOS & 

PFOA in January 2009

Since 2011, over 300 
projects funded, with over 

$300M invested

SERDP/ESTCP EFFORTS ON PFAS
2011 THROUGH 2028

25
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Research Impetus – As it Relates to PFAS

Develop, validate, and commercialize technologies to 
improve management and treatment of PFAS in the 
environment

Successful projects implement cost-effective and efficient 
approaches

QR Code Link to SERDP/ESTCP 
PFAS/AFFF Research Page

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202428

Summary of SERDP/ESTCP PFAS Treatment Projects

Over 50 PFAS treatment technologies 
have passed proof of concept & are 
further in development and/or 
demonstration phase.
All treatment projects are ultimately 

designed to reduce the amount of 
PFAS impacted material that must be 
handled via other traditional disposal 
methods (e.g., landfilling).
Treatment projects are discussed in 

terms of the four categories shown.

27
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What are Technology Readiness Levels (TRLs)?

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202430

Approach for Systematic Efforts for PFAS Management

SERDP is the DoD’s environmental and resilience science
and technology program, planned and executed in
partnership with the DOE and the EPA, with participation by
numerous other federal and non-federal organizations.
SERDP invests across a broad spectrum of basic and
applied research, as well as advanced development.

ESTCP is the DoD’s environmental,
resilience, and installation energy and water
technology demonstration and validation
program. ESTCP demonstrations collect
cost and performance data to overcome the
barriers to employ an innovative technology
because of concerns regarding technical or
programmatic risk, the so-called “Valley of
Death.”

Other Transaction Authority (OTA) refers to the authority of the
DoD to carry out certain prototype, research and production
projects. This authority was created to give DoD the flexibility
necessary to adopt and incorporate business practices that
reflect commercial industry standards and best practices into its
award instruments. The OTA is a legal instrument issued by the
federal government that is authorized by 10 U.S.C. 4021.
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Scale and Maturity 

Pilot-Scale Full-Scale

Commercialization

ESTCP OTA

Other Transaction Authority

Attempt to avoid 
the “Valley of 

Death” on road to 
commercialization
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Other Transaction Authority (OTA)

Defense Innovation Unit (DIU)

DIU is a DoD organization focused exclusively on fielding and 
scaling commercial technology across the U.S. military at 
commercial speeds. 

Area of Interest (AOI): Treatment of PFAS-impacted media, 
including soils, groundwater, investigative derived waste 
(IDW) at DoD selected sites.

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202432

Defense Innovation Unit (DIU)

Other transactional authority (OTA)
‒ESTCP-funded through FY2023 NDAA

Competitive three-step process

Focused on TRLs ≥ 8

Provides capital investment for prototyping

Focus on cost and performance

“Successful” vendors that are able to validate their 
technology will get contractual vehicle for future use at 
other DoD or other Federal Facilities.

QR Code to DIU 
Homepage

31
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2023 ESTCP/DIU Treatment Technologies Selected
Projects to be Demonstrated at NAS 
JRB Willow Grove/Biddle ANG Base

QR Link to ESTCP 
Press Release

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202434

Ex Situ Soil Treatment Projects

Photos from ARCS Energy and  their Thermal Desorption 
Unit (TDU) and Thermal Oxidation Unit (TOU)

Photo from Savron’s of their Ex Situ Soil 
Smoldering Combustion Platform

33
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ESTCP/DIU Soil Treatment Technologies

 Demonstration site: Joint-Base Elmendorf 
Richardson (JBER)

 Approx 6,000 CYs of PFAS-impacted soil 
stockpiled from construction project

 Stockpile required relocation from Cherry 
Hill to ESTCP/DIU project site

 >$1M in electrical utility upgrades

 Planning and Implementation Ongoing
 Projects to commence during calendar 

year 2024

 NEPA considerations
‒ Categorical exclusion approved

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202436

Ex Situ Water 
Separation/Concentration Projects 

Planned for Former NAS JRB Willow 
Grove or Biddle ANG

35

36



3/28/2024

19

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202437

Introduction to ESTCP/DIU Concentration Projects

 Demonstration sites: Former Naval Air Station 
Joint Reserve Base (NAS JRB) Willow Grove 
and neighboring Biddle Air National Guard 
(ANG) Base

 Leveraging existing pilot projects at each 
facility to support all three demonstrations.
 Limits upgrades to utilities and other 

infrastructure

 Projects combined will treat >14 million 
gallons of impacted groundwater during 
demonstration.

 Will produce concentrated PFAS waste 
streams.
 Treatment to be leveraged with destruction 

projects (to be discussed later)

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202438

ESTCP/DIU at Biddle ANG Base
 Allonnia will demonstrate their foam fractionation technology 

(aka SAFF40) to treat impacted groundwater.
 Demonstration will utilize existing extraction wells installed and 

used by the ANG for a pilot treatment demonstration they 
conducted at end of 2023.

 Utility upgrades (e.g., electrical) to support being planned by 
ANG

 Overview of Demonstration
 Demonstration will be performed for 6 months
 Will treat ~10 million gallons of impacted groundwater based on 

estimated flow rate of 40 gpm.
 Will operate with both secondary and tertiary fractionation 

treatment to demonstrate degree of concentration capabilities.

 Discharge will occur under planned NPDES temporary permit 
 Application submitted in February to PADEP by Biddle ANG 

37
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ESTCP/DIU at Biddle ANG Base

Schematic of SAFF40 System – Provided by Allonnia

Treatability Study 
Picture from 

Allonnia for Biddle 
Groundwater

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202440

ESTCP/DIU at Former NAS JRB Willow Grove

Photo from May 2023 RAB Meeting

 Cyclopure and ECT2 will demonstrate their 
technologies using slipstream flows from Navy’s 
existing Building 680 Pilot Treatment System

 Building 680 Pilot System has been utilized for five 
other SERDP/ESTCP, ACOE, and NAVFAC EXWC 
demonstration projects in a similar manner.

 Will be first time that two projects operate 
simultaneously

 Minor utility upgrades (e.g., electric, process 
piping, etc.) are expected and will likely be 
required.

 Discharge will occur under existing NPDES 
discharge equivalency permit
 Treated water from two projects will still be 

polished by existing Navy treatment system.

39
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ESTCP/DIU Project 1 at Former NAS JRB Willow Grove

Picture of example ECT2 Example Groundwater Treatment with Resin 
Regeneration System courtesy of E. Houtz – ECT2 (A Montrose Company)

*NOTE: Demonstration Pilot at Willow Grove will be smaller in size to 
this example  

 ECT2 will demonstrate their regenerable IX 
resin and regeneration technology system to 
treat and concentrate PFAS from impacted 
groundwater.
 Larger version of Willow Grove Site 5 Pilot

 Overview of demonstration
 Demonstration will be performed over 8 months
 Will be treating entire flow from EW2I at ~8-10 

gpm
 >3 million gallons of impacted groundwater 

to be treated

 As monitoring dictates, will regenerate resin 
several times during course of 
demonstration.
 Process will generate highly concentrated 

PFAS containing liquid know as still bottoms

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202442

ESTCP/DIU Project 2 at Former NAS JRB Willow Grove

Graphic courtesy of Frank Cassou – Cyclopure

 Cyclopure will demonstrate their novel 
absorbent, DEXSORB, for removal of PFAS 
from impacted groundwater and will 
regenerate and concentrate PFAS waste at 
the end of the demonstration.

 Overview of demonstration
 Demonstration planned to be performed 

over 6 months (March to October).
 Will be treating combined flow slipstream of 

Building 680 Pilot at up to 2.5 gpm = 
~500,000 gallons of impacted grounded 
water.

 At termination of demonstration project, or 
potentially at mid-point, the spent absorbent 
will be regenerated and PFAS waste 
concentrated. 

41
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Cyclopure Demonstration Pilot Underway

Picture of Current Layout

Picture of Inside of Pilot System

• Started up week of March 11th

• After 1 week of operation >15,000 gallons treated
• Discharge from Cyclopure Pilot treated again by 680 Pilot 

System prior to discharge

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202444

Ex Situ Destruction Projects

43
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Introduction to ESTCP/DIU Destruction Projects

Conceptual Hub and Spoke Diagram for Deployment of 
Commercially Demonstrated PFAS Destructive Technologies

 Demonstration site/s: Third-Party Commercial Partner 
that will host demonstrations at up to two of their 
commercially licensed TSDFs

 Demonstration of four developing destructive 
technologies
 Three Super Critical Water Oxidation (SCWO) based
 One Hydrothermal Alkaline Treatment (HALT)

 Anticipated facility upgrades (e.g., electrical, water, 
etc.) likely needed to host demonstrations 
simultaneously.

 Waste streams from concentration projects will be 
leveraged, sent to central site/s, split, and provided to 
each destructive vendor for treatability treatment and 
evaluation.

 GOAL – Not only demonstrate effective potential of 
each technology, but to demonstrate “Hub and 
Spoke” concept of treatment for PFAS impacted liquid 
waste streams.

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202446

ESTCP/DIU Destruction Projects – Overview

Projects Overview
 Initial project meetings and planning underway
 Destructive Project field deployment will trail Concentration Projects

 Initial deployment likely late Summer/Fall 2024

 Facility upgrades being planned and need to be implemented.
 Regulatory requirements being researched, confirmed, and then completed as 

appropriate.
 Concentrated PFAS liquid waste streams from Concentration Projects must be 

accumulated first for shipment to host site/s for destruction projects.
 Destructive treatment treatability testing to begin in Late 2024 (Calendar Year) and extend 

into 1st half of 2025.
 Liquid wastes (all four vendors) and spent absorbents as slurries (two vendors) will be 

included in treatability demonstrations.
 Effective treatment and air emissions to be evaluated and determined by data collected

45
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ESTCP/DIU Destruction Projects – Vendors

Photo Courtesy of Craig Divine (Arcadis) of 
374Water’s AirSCWO-6 System 

Photo Courtesy of Stephen Rosansky (Battelle) of Revive Environmental’ s 
PFAS Annihilator SCWO System 

Photo Courtesy 
of John Follin

(General 
Atomics) of 

their Industrial 
SCWO System

Photo of Aquagga’s Steed HALT System
as provided on company website 

Destruction Vendors 
Selected
SCWO Technology Vendors
Arcadis partnered with 374Water 

and Clean Earth
Battelle partnered with Revive 

Environmental Technologies, LLC
General Atomics partnered with Bay 

West and AX Nano

HALT Vendor
Aquagga, Inc.

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202448

References:  Actual Links to Webpages 
 SERDP/ESTCP Homepage - https://serdp-estcp.mil/

 SERDP/ESTCP PFAS/AFFF Research Page - https://serdp-
estcp.mil/focusareas/e18ec5da-d0de-47da-99f9-a07328558149/pfas-afff

 Defense Innovation Unit (DIU) Homepage - https://www.diu.mil/

 2023 ESTCP/DIU Awarded Demonstration Projects Press Release -
https://serdp-estcp.mil/newsitems/details/06b6078c-8a2f-47cf-b558-
01e427db0150/estcp-and-diu-partner-to-advance-remediation-of-pfas-at-us-
defense-installations

 For those Interested Announcement for FY2024 Awarded ESTCP Projects 
(Added for Interest)

• https://serdp-estcp.mil/newsitems/details/9af54a44-d44f-4f7a-b67c-4abdfb2dc0a9/estcp-
announces-2024-new-project-selections
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Additional Information and Resources -
Website

https://www.bracpmo.navy.mil/BRAC-Bases/Northeast/Former-Naval-Air-Station-Joint-Reserve-Base-Willow-Grove/

Additional weblinks for PFAS information and resources available in backup

NASJRB Willow Grove Restoration Advisory Board Meeting – March 28, 202450

Virtual Attendee Questions

1) To ask a question, select ‘Chat’, then type your question in the 
text box, and then select Send.

3) Phone-only attendees can dial *6 to raise their hand and have the 
opportunity to ask a question.

2) Raise your hand to be recognized and have your microphone 
unmuted. Select ‘Raise your hand’ icon in the meeting controls. 
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Virtual Attendee Questions

1) To ask a question, select ‘Chat’, then type your question in the 
text box, and then select Send.

3) Phone-only attendees can dial *6 to raise their hand and have the 
opportunity to ask a question.

2) Raise your hand to be recognized and have your microphone 
unmuted. Select ‘Raise your hand’ icon in the meeting controls. 
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Environmental Protection Agency 
and Pennsylvania Department of 

Environmental Protection 
Comments
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Virtual Attendee Questions

1) To ask a question, select ‘Chat’, then type your question in the 
text box, and then select Send.

3) Phone-only attendees can dial *6 to raise their hand and have the 
opportunity to ask a question.

2) Raise your hand to be recognized and have your microphone 
unmuted. Select ‘Raise your hand’ icon in the meeting controls. 
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Next RAB Meeting

Next Restoration Advisory Board (RAB) meeting:
Thursday, July 11, 2024 at 6:00 p.m. 

Hybrid Meeting Planned
(Horsham Township Community Center)

Environmental Restoration discussions have concluded.
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Health Professional Contact Information

Susan Wood

PADOH 
Per and Polyfluoroalkyl 
Substances (PFAS) Project

c-swood@pa.gov

Dr. Linda Brown

RTI International

lindabrown@rti.org
(301) 816-4626
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Thank you for joining the Restoration Advisory Board (RAB) 
meeting for the former Naval Air Station Joint Reserve Base 

(NASJRB) Willow Grove and the Biddle Air National Guard Base.

The meeting has concluded.
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