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(R) Designates RAB Member
Willie Lin, the Navy's Base Realignment and Closure (BRAC) Environmental Coordinator and
RAB Co-Chair, opened the meeting by greeting the attendees. Mr. Lin noted that the meeting
will include presentations from the Navy and Air National Guard (ANG). Mr. Lin explained that
following the environmental restoration presentations, a separate discussion on health would
occur. Mr. Lin asked RAB members and government representatives to introduce themselves.
Mr. Lin commenced with the Navy presentation. Mr. Lin discussed the purpose of the RAB and
gave an overview of the means in which regulatory agencies exchange information with the
community. The RAB is established to address environmental restoration activities and not as a
forum to discuss health issues. Representatives from the Agency for Toxic Substances and Disease
Registry (ATSRD) are present and will be available after the RAB meeting to discuss health
concerns.
Mr. Lin presented a summary of the phases of the environmental restoration process. Mr. Lin
introduced Andrew Frebowitz to provide an update on the cleanup sites, including landfill Sites 3
and 12, and Site 5, the former Fire Training Area. Mr. Frebowitz provided background on Sites 3
and 12 stating that they were former landfills used by the Public Works Department. Results from
the remedial investigations (Rls) at both sites showed soils with elevated levels of metals and
polycyclic aromatic hydrocarbons. In addition, groundwater at Site 3 showed elevated levels of
the volatile organic compound (VOC) tetrachloroethene (PCE). Feasibility studies have been
submitted for both sites to present various clean-up alternatives. The Navy is in the process of
responding to regulatory review comments and preparing the revised reports. The next step is to
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prepare the proposed remedial action plan and record of decision selecting the cleanup remedy for
the sites.
Mr. Frebowitz discussed the remediation for Site 5 groundwater. The site was a former fire training
area where solvents were stored and burned. An active anaerobic bioremediation system is in place
to reduce the parent compounds trichloroethene (TeE) and PeE. Quarterly monitoring to assess
anaerobic conditions and annual performance monitoring to obtain concentrations of voes is
being conducted. Monitoring results show good conditions for bioremediation and a reduction in
concentrations of voes. Additional injections of amendments for the treatment system will be
conducted based on monitoring results.
Mr. Lin began the presentation for the next agenda item, perfluorinated compounds
(PFes)/perfluoroakyl substances (PFAS). These chemicals are man-made and found in firefighting solutions. In mid-2014, the PFes perfluorooctanoic acid (PFOA) and perfluorooctane
sulfonate (PFOS) were found in public drinking water wells near NASJRB Willow Grove as part
of sampling under EPA's Unregulated Contaminant Monitoring Rule 3 (UCMR3). At that time,
the health advisory levels were 0.4 micrograms per liter, or 400 parts per trillion (ppt) for PFOA,
and 0.2 micrograms per liter, or 200 ppt for PFOS. In 2014, the Navy began sampling private
drinking wells in the area and Horsham Water and Sewer municipal drinking wells. In May 2016,
the EPA released new lifetime health advisory levels of 70 ppt for combined PFOA and PFOS.
The Navy is providing bottled water to those well users with PFOA and PFOS above the health
advisory level until they can be connected to public water. Mr. Lin stated that if there are health
concerns, they should be addressed with a health professional. Links to health information were
included in the presentation.
Mr. Lin provided a summary of the Navy's private well sampling activities. Tetra Tech., a Navy
contractor, has assumed sampling responsibilities previously conducted by EPA. Approximately
500 wells have been sampled, of which 99 locations have levels above the health advisory of 70
ppt combined PFOA and PFOS. Mr. Lin showed the locations of the samples and results. The
figure is in the handouts and locations in red exceed the health advisory level, locations in orange
are between 40 and 70 ppt and are sampled quarterly, and yellow and green are below 40 ppt. The
figure is updated periodically and may be found on the Navy website.
Of the wells above the health advisory, about 11 remain to be connected to the public water supply.
Connections are being arranged through Horsham Water and Sewer Authority. Bottled water is
being provided to locations above the health advisory where connections have not yet been
completed. The Navy is also funding filtration systems at Horsham Water and Sewer. Treated
public water is now below the lifetime health advisory and the wells are back to drinking water
service. The Navy has funded approximately $18 million to date to Horsham Water and Sewer for
public water treatment.
Mr. Lin moved on to discuss the RI for PFAS. A draft report was submitted in November 2016
summarizing the data collected and identifying data gaps and strategies to collect additional needed
data. Much of the additional data has been collected, but some additional data collection will be
required. The overall investigation so far will be documented in a RI report submitted for
regulatory review at the end of 2018.
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Mr. Frebowitz provided information on an ongoing storm water investigation. The outfalls were
sampled; concentrations are lower during storm events. The outfalls to Park Creek on the
northern end of the base have been closed and the outlet at the retention basin has been raised to
hold more water back from discharging to the creek. An evaluation to determine where
groundwater is entering the storm sewer on the facility is also being conducted. Some
groundwater has been seen in the storm system during a dry period. Two miles of storm sewer
lines on the base have been evaluated and reviewed. A report detailing recommendations and
results of that study are in preparation.
A Phase II PF AS investigation is now in preparation. Project scoping sessions are being
conducted and work plans are in development. The source areas that were identified in the Phase
I RI, particularly the aircraft maintenance facilities and Site 5 will be investigated further. A
Draft Pilot Test Work Plan was submitted to the EPA and PADEP in November 2018 to evaluate
groundwater treatment options in the area near the aircraft maintenance facilities. The Phase II
RI will also include the installation of additional monitoring wells to evaluate the extent of the
contamination. Surface water discharge monitoring and additional soil samples will also be
conducted.
Mr. Lin stated soil removal action near the hangar area began in November 2018. It is expected
to be completed by the end of January 2019. The removal targets soils with the highest
concentrations of PFAS. The soil will be disposed of at a RCRA Subtitle D lined landfill in central
New Jersey. There are no standards for soils, but the Navy conducted a statistical analysis to
determine hot spots and a removal action goal of approximately 1 milligram per kilogram (mg/kg)
(1,000 microgram per kilogram) of PFOS. Soil results near the aircraft maintenance hangar were
detected at levels up to 98 mg/kg. The impacted soils will be removed with the intention to remove
a source of PFAS which could migrate to groundwater. Almost 3,000 cubic yards of soil have
been excavated and removed. Clean backfill will be placed in the excavations in early 2019.
Mr. Lin introduced Jason Speicher to discuss environmental research programs funded by the
Department of Defense (DoD) with relation to PF AS. Mr. Speicher explained the DoD is putting
almost 50 million dollars into research related to PFAS, including, toxicology, chemistry,
assessment, and remediation. Samples from the soil removal will be provided to academic
institutions and consultants for research into treatment technologies. Mr. Speicher referred the
attendants to a website where the projects can be reviewed and mentioned that most of them focus
on remedial technologies. The majority of the projects are smaller scale and will be about one year
in duration. If the research is deemed promising, funding to evaluate if the technology will work
on a larger scale will be awarded.
Mr. Lin referred attendees to the handouts for links to additional information and resources, then
asked for questions from the RAB members.
An unidentified attendee requested to know if the removal of the soil means that the base will be
clean. Mr. Lin explained that the soil removal was from a specific area with the highest levels of
PFAS and soils above 1,000 mg/kg were removed and there are still areas where PFAS is in the
soil below these levels. There are no regulatory levels for PF AS in soil at this time.
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Mike McGee inquired about how often the private wells between 40 and 70 ppt were being
sampled, and if the results are consistent over time. Mr. Lin explained that it is done on a quarterly
basis. The majority of the wells show fairly consistent results from sample to sample, and a wide
variation has not been noted.
Mr. McGee followed up by asking how long it will take for Site 5 to be clean. Brian Helland
indicated that the Navy is estimating 4 to 5 years. Mr. Frebowitz explained that levels in the area
have come down. There are only four to five wells above the remediation goal at this point.
Greg Nesbitt requested that future meeting be held later in the day to allow more residents to attend
as well as having changes made to the presentation in PowerPoint that better highlights changes
and progress from previous meetings. Mr. Nesbitt also inquired about the completion of the fiveyear review mentioned in the previous meeting. Mr. Lin explained that it had been completed, and
that the report is available on the administrative website. Mr. Lin also acknowledged the comments
provided by Mr. Nesbitt regarding meeting times and presentation materials, but expressed that
the December meetings are scheduled for the afternoon as a precaution for bad weather. An
unidentified attendee asked if the evening meetings could start later than 6:00 pm. Mr. Lin stated
that starting the meetings later would not allow for enough time to complete the meetings prior to
the library closing time.
Mr. Nesbitt requested to know when the report for the recommendations for the storm water lines
would be issued. Mr. Helland replied that it is expected to come out in December. It was delayed
due to rain events because the sewer lines must be dry to achieve the inspection. Mr. Nesbitt also
asked about the schedule for the Phase I RI report. Mr. Lin replied the draft report will be issued
in December 2018 .
Tom Ames commented that the reports be published quicker. Mr. Ames requested that a more
aggressive approach be taken to publish the Site 3 and Site 12 feasibility studies in a more
expedient manner. Mr. Lin responded that the Navy is working with the regulators to finalize the
reports and a meeting had just been completed with the EPA regarding these reports.
An unidentified attendee inquired about what action is taken for private wells above 70 ppt and
what is the significance of the 40 to 70 ppt range when sampling private wells . Mr. Lin explained
40 ppt is a level that was discussed by the EPA in terms of a level that should be used to monitor.
The 70 ppt is the Health Advisory Level that the Navy is taking permanent action on which
includes providing bottled water until a permanent connection to the public supply is made.
An unidentified attendee inquired about the private well samples that fall below the 40 ppt level.
Mr. Lin explained that two samples are collected from each location. If neither sample is equal to
or above 40 ppt, no action or additional sampling is taken at that private well.
There were no additional questions for the Navy. Mr. Lin introduced Mr. Freihofer to commence
with the ANG presentation.
Mr. Freihofer provided an update on Site STOl, a former fuel yard where a jet fuel spill occurred
in the 1970s. A biosparge system for groundwater remediation was operating but was replaced by
persulfate injections in 2016. The petroleum tanks were removed in 2016 to allow access to
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impacted soils. Approximately 175 tons of petroleum impacted soil was removed and disposed of
at a licensed facility.
Mr. Freihofer continued the presentation with an update on the Privet Road Site. This was a former
solid waste management area that has TCE and PCE in groundwater, but below EPA's Maximum
Contaminant Levels (MCLs). Leidos has been contracted to conduct long-term, biannual
monitoring. A five-year review was completed in September 2018.
Mr. Freihofer began the discussion on PF AS at the facility. A preliminary assessment conducted
in 2015 identified 10 potential PFAS source areas. These include areas where PFAS may have
been used or stored, such as hangars, or where firefighting foam may have flowed to, such as the
storm basin and waste water treatment plant. Mr. Freihofer introduced Matt Machusick of Leidos
to provide more details on the PF AS investigation.
Mr. Machusick discussed the PFOS/PFOA investigation Leidos has been conducting. Another
round of groundwater sampling was completed in March 2018. The results of this event are in a
report on the administrative record. A joint Navy and ANG well elevation measurement event was
also conducted to produce a regional groundwater flow map. Baseflow and storm water sampling
events were also conducted and a technical memorandum was prepared. The report is now in
regulatory review. Once the comments have been addressed, that report will be available on the
administrative record.
Mr. Machusick continued with the groundwater investigation and stated a water elevation study
was conducted concurrently with the Navy to develop a better understanding of groundwater flow.
Sampling was also conducted in March 2018 with results in 78 or the 85 locations exceeding the
health advisory level of 70 ppt. The highest concentrations were detected in the southern portion
of the ANG facility as well as near buildings in the central portion of the facility. The maximum
concentration detected was approximately 300,000 ppt combined PFOA and PFOS with five
additional wells above 10,000 ppt. No additional sampling is scheduled at this time.
Mr. Freihofer spoke on PFOS and PFOA in the surface water on the Horsham Air Guard Station.
PFOS and PFOA have been detected in the storm water leaving the storm water basin. The water
flows through an unnamed tributary that eventually discharges to Neshaminy Creek. An updated
carbon filtration system was implemented at the outfall in August 2018 to replace the prior system.
The most recent sample collected from November after treatment was 7 ppt for PFOS/PFOA
combined. Additional funding was received in September 2018 to increase the capacity of the
system and a conceptual design for the upgrade is in preparation.
Mr. Freihofer discussed PFOS and PFOA in drinking water. There is an agreement with
Warrington Township to install carbon filtration on five of their supply wells and extend water
mains for connections. Private well locations with detections above 70 ppt are being connected to
the public supply. Mr. Freihofer presented a slide showing the number of private wells sampled
with the number above the 70 ppt health advisory level and number of connections completed.
An unidentified attendee asked what the target concentration for treated surface water through the
carbon filters was. Mr. Freihofer answered that the drinking water standard of 70 ppt is being used.
The last sample collected was 7 ppt after treatment.
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Mr. McGee requested an update on the status of wells 1 and 2, the base drinking wells. Mr.
Freihofer answered the wells have a carbon filtration and have been nondetect when sampled and
are not being used for drinking water. Major Stefanik added that the treatment is a temporary
system. A permanent treatment system will be installed and then a permit for drinking water will
be obtained.
Hope Grosse inquired what distance off the base and Park Creek samples were collected. Mr.
Machusick answered that samples as far as twelve miles downstream were collected. The farthest
samples taken were all below 70 ppt.
Ms. Grosse if groundwater will be contained and treated. Mr. Lin answered that a pilot test is
planned to do further evaluation of the geology of the area and then extract and treat groundwater.
The goal is to use the knowledge gained from the pilot test to construct a large scale extraction and
treatment system.
Ms. Grosse inquired how far along in the process the pilot test was. Mr. Lin answered that the pilot
study work plan has been drafted. Currently the regulators are being consulted before the
groundwater can be extracted and treated. Mr. Nesbitt asked for clarification on the area in which
the pilot test would be conducted. Mr. Lin replied that it will occur in the area near the Navy's
aircraft hangars.
Todd Stephens stated his displeasure at the rate in which plans were being enacted, and he asked
what was being done to stop contaminants from entering the local waterways. Mr. Freihofer
answered they have replaced the treatment system at the retention basin to help treat water leaving
the base. There are plans to install a system with higher capacity that will allow even more water
to leave the base below detection levels. He went on to explain that using these new technologies
and plans has challenges that come with them. It is likely that the new system could be expected
in the late spring of 2019. In addition, there are sometimes delays in funding that impact the
timeline for implementation of work.
An unidentified attendee inquired about the possible response to the other source areas identified
on the base. Mr. Freihofer replied that scoping for work in the RI report is being done to address
that. Further investigation will be needed at groundwater hotspots on and off the base.
An unidentified attendee suggested that the Air National Guard and the Navy should combine their
efforts where possible. The attendee also asked if the Air National Guard could provide email
updates when new information is available similar to what the Navy provides. Mr. Lin replied that
a meeting was just held to discuss coordinating future efforts. Mr. Freihofer replied that he would
look into the possibility of an email service, but currently all Air National Guard documents can
be viewed online at their website.
An unidentified attendee inquired about how Aqua is dealing with PF AS in the water and what
concentrations are now present. An unidentified representative of Agua replied that they have
installed activated carbon to remove PFOS/PF AS contaminants from the water. Other groundwater
treatment systems are also using carbon filters. The concentration of PFOS/PFAS is dependent
upon location but have generally been around 10 ppt.
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Ms. Gross requested clarification on the areas where the soil was currently being excavated and
the monitoring system once the soil is removed. Mr. Lin went over the slides with photographs
and figures of the soil excavation areas and the PF AS concentrations that were shown on them.
Mr. Lin continued that during the Phase II groundwater will be analyzed from previously sampled
wells. This will allow them to compare the data and see what effect the excavation may have had.
An unidentified attendee inquired about the decision to excavate the selected locations. Mr.
Speicher replied that there are no official soil criteria developed by any of the regulatory agencies.
Over 300 soil samples were collected, and, using this data, the locations with the highest levels
were selected for excavation. The cleanup goal was established by statistical methods and the areas
with the highest 5% levels of contamination were removed.
Mr. Lin introduced Sarah Kloss of EPA to discuss EPA' s role in the Superfund program for the
Willow Grove site. Ms. Kloss stated she wanted to clarify EPA' s position on the work being
conducted and some of the questions that were asked. Ms. Kloss stated the EPA agreed with the
decision the Navy made to excavate the soil in the areas with high levels in the hopes of removing
possible source material that could affect the groundwater. EPA often implements interim actions
while working toward long-term remedial action. EPA feels it was a good decision to remove
impacted soils and place them in a secure, permitted, lined landfill while determining the best longterm options for cleanup. The groundwater pilot test is another area where EPA feels an interim
action will help control contamination from areas with higher levels until a long-term remedy is
determined. EPA is also encouraging communication by holding quarterly meetings with the
Navy, Air Guard, and PADEP to exchange data and information.
Roger Reinhart added an explanation of how the EPA selected the current levels that would place
private wells into the monitoring program. Based on multiple samples taken, 40 ppt was selected
as the level to continue monitoring because if the results were below 40 ppt, another sample
collected at the same location would have an extremely low probability of ever exceeding 70 ppt.
There is a low variation of concentrations collected between samples collected at the same
residences.
Mr. Stephens inquired the length of time it takes to connect a private residence to public water
once 70 ppt is exceeded. Mr. Lin answered even when unvalidated results are returned over the 70
ppt level, bottled water is immediately provided. The connection to public water is performed by
the water authority and is dependent upon the location. Some areas are challenging when no water
main exists nearby.
Ms. Gross requested to know if anything under 70 ppt was safe to consume. Mr. Reinhart replied
that multiple animal and human studies were conducted. The Health Advisory Level that was
established is for lifetime exposure assuming maximum consumption of water. It is designed to
protect the most sensitive individuals of the population.
Mr. McGee inquired on whether PFOS/PFOA would be controlled under CERCLA. Mr. Reinhart
answered that it is currently being discussed at EPA headquarters under the PF AS management's
strategy plan. Both PFOS and PFOA are on the contaminant candidate list for being regulated
through the drinking water standard. It is a detailed process that takes years.
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Mr. Stephens requested to know if any environmental regulatory agency is currently monitoring
the adjacent waterways. Mr. Lin answered that they is no regular monitoring for the surface water.
Mr. Stephens expressed his frustration that active monitoring of the waterways is not occurring.
Larry Menkes stated that he believes there is a cost issue in dealing with the residents of the Willow
Grove/Warminster area. Mr. Menkes continued that the health of the residents has been affected
and requested that blood tests be given to the residents of the area for toxic stress. Ms. Kloss replied
that the EPA is working for the people and are doing the utmost to remediate the site.
There were no other questions and Mr. Lin adjourned the RAB meeting. After a short break, Lora
Werner of the Agency for Toxic Substances and Disease Registry (ATSDR) led a health discussion
with community members.
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Welcome Community and RAB Members
Navy Environmental Restoration Status
Perfluorinated Compounds (PFC)/Perfluoroalkyl
Substances (PFAS) Status
Questions for Navy
Navy Closing Remarks
Air National Guard Update
EPA/Regulator Update
RAB meeting adjournment

NASJRB Willow Grove

Environmental Restoration Sites

NASJRB Willow Grove
Environmental Restoration Sites

Site 3 and Site 12 Landfills

NASJRB Willow Grove
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PFOA / PFOS Background
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PFOA / PFOS Background (cont.)
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• From 2014 - mid 2017, the Navy requested support from
the EPA to sample nearby private drinking water wells for
PFOA and PFOS.
• Private drinking water well sampling for PFOA/PFOS and
provision of bottled drinking water is now being performed
by Tetra Tech, a U.S. Navy contractor.
• T he primary point-of-contact is:
• Mr. Andrew Frebowitz, Tetra Tech Project Manager
• E-mail: andy.frebowitz@tetratech.com
• Phone: (610) 382-1170
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• Private drinking water wells sampled for PFOA/PFOS near
NASJRB Willow Grove:
• Private wells sampled:
rv 500
• Private wells above lifetime HA (>70 ppt):
99
• Private wells remaining to be connected:
11
• Private wells below HA/monitored (>40 ppt):
64
• The Navy has funded filtration systems at five Horsham
Water and Sewer Authority (HWSA) public wells (#10, 17, 21,
26, and 40) which are above the HA. All are back to drinking
water service.
• The Navy has provided funds to HWSA for filtration system costs
and drinking water connections above the HA. The total funding
is nearly $18 million. Additional funds were provided in 2018.
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PFAS Investigation
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PFAS Stormwater Evaluation
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PFAS Stormwater Evaluation (cont.)
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Phase II PFAS Investigation

Work Plans in Development
Scoping Session with Regulators planned in
December
Focused on source areas identified in phase I.
Aircraft Maintenance Facilities

Draft Pilot Test Work Plan submitted to
EPA/PADEP in Nov. 2018
Former Fire Training Area
Pilot Test Work Plan in preparation
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Phase II PFAS Investigation (cont.)

The Phase II investigation includes, but is not
limited to:
Additional monitoring wells and soil sampling in
source areas
Evaluation of groundwater extraction and
treatment systems
Further evaluation of on-base storm water
systems

Periodic surface water monitoring
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PFAS Removal Action
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PFAS Removal Action (cont.)

PFAS Removal Action (cont.)
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PFAS Removal Action (cont.)
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ER18-1306
ER18-1599
ER18-1515
ER18-1570
ER18-1593
ER18-1603
ER18 1545
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Clarkson University
Clemson University
Auburn University
Drexel University
Geosyntec Consultants
Jacobs Engineering
University of Rhode Island

Department of the Navy (DON) Perfluorinated Compounds (PFC) /
Perfluoroalkyl Substances (PFAS) website
http://www.secnav.navy.mil/eie/pages/pfc-pfas.aspx#
NAVFAC BRAC PMO Websites (includes links to environmental
information and the administrative record):
• http://bracpmo.navy.mi 1/brac_bases/northeast/reserve_base_wi I low
_grove/documents.html
• http://bracpmo.navy.mil/brac_bases/northeast/former_warfare_cent
er_warminster/documents.html
A subscription service is available on these websites to receive e-mail
notification of new information.
27

PfAS Information and Resources
(continued�
Environmental Protection Agency
https://www.epa.gov/pfas
Agency for Toxic Substances and Disease Registry
https://www.atsdr.cdc.gov/pfc/index.htm I
Pennsylvania Department of Environmental Protection
http://www.dep.pa.gov/Citizens/My-Water/drinking_water/Pages/default.aspx
Horsham Township
http://www. Horsham.org/default.aspx
Warminster Township
http://warminstertownship.org/information-on-perfluorinated-chemicals-pfoa-and-pfos/
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PfAS Information and Resources
(continued�
Horsham Water and Sewer Authority
https://www.horshamwater-sewer.com
Warminster Township Municipal Authority
https://www.warminsterauthority.com/
Pennsylvania Department of Health
http://www.health.pa.gov/My%20Health/Environmental 0/o20Hea Ith/Pages/defa
ult.aspx
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NASJRB Willow Grove
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