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FORMER NAVAL AIR WARFARE CENTER (NAWC) WARMINSTER 
TECHNICAL REVIEW COMMITTEE (TRC) MEETING MINUTES 

AUGUST 19, 2021 MEETING 
 
1. Meeting Date and Time:  Thursday, August 19, 2021, 6:00 p.m. to 7:30 p.m. 
2. Location:  Virtual; Webex 
3. Attendees:  See Attachment 1 (attendance list) 
4. Summary of Meeting Discussions:  See below and Attachment 2 (meeting agenda) 
 
Welcome and Announcements 

The meeting was called to order at 6:00 p.m. by Mr. Willington Lin of the Navy’s the Base Realignment 
and Closure (BRAC) Program Management Office (BRAC PMO) in Philadelphia.  Mr. Lin welcomed 
participants to this virtual TRC meeting for the former NAWC Warminster, noting that the meeting is 
being conducted virtually due to COVID-19 social distancing requirements and that NAVFAC BRAC 
PMO consulted with state and federal regulators on the virtual meeting format.  The virtual meeting will 
show the presentations, and the presenters will be audio only.  Webex sign-in names of all presenters and 
attendees will be visible to everyone.  The meeting is not being recorded; minutes will be prepared. 
 
Public notices for the meeting were published in newspapers on August 5 and 12, and the notices along 
with meeting information were posted to the Navy’s website and mailed to the TRC mailing list.  For 
those unable to participate in the meeting, the Navy provided the option of downloading a copy of the 
materials or having the materials sent to them by mail.   
 
Normally during in-person TRC meeting, presenters introduce themselves, but for this virtual meeting, 
Mr. Lin will introduce presenters and panelists.  From BRAC PMO, panelists included Mr. Lin, David 
Barclift, Dawn DeFreitas, Jon Harris, Jeff Orient (Tetra Tech), Drew Barton (Battelle), Jackie Boltz 
(Tetra Tech), and Ralinda Miller (Tetra Tech).  Panelists attending from the United States Environmental 
Protection Agency (EPA) were Andrea Barbieri and Kathy Davies.  Colin Wade attended from the 
Pennsylvania Department of Environmental Protection (PADEP), Lisa Senior attended from the United 
States Geological Survey (USGS), and Lora Werner attended from the Agency for Toxic Substances and 
Disease Registry (ATSDR).  Mr. Lin stated that the Navy invited health professionals from ATSDR and 
Pennsylvania Department of Health (PADOH) to provide an update after the conclusion of the 
Environmental Restoration update, and Lora Werner of ATSDR will provide that update. 
 
Mr. Lin announced and welcomed Dawn DeFreitas and Jon Harris, who are new to the Navy team.  Dawn 
is the BRAC Environmental Coordinator, and Jon is the Navy’s Remedial Project Manager. 
 
The Department of Defense (DoD) encourages community input at TRC meetings.  Questions can be 
submitted prior to the meeting via email and telephone (none were received), and during this meeting, 
questions can be asked using the Question and Answer (Q&A) feature in Webex.  The questions will be 
answered by the presenters at the end of the presentations.  Minutes will be prepared and available on the 
Navy’s website in approximately 6 to 8 weeks.  Attendees can contact Navy or agency representatives 
with questions; contact information is available at the end of the presentation or in the public notice.  Ms. 
Boltz, from Tetra Tech, provided a review of how to ask questions via Webex during the meeting.    
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TRC Background Information 

Mr. Lin reviewed background information on the TRC.  A TRC is a stakeholder group that meets on a 
regular basis to discuss environmental restoration at a specific property either currently or formerly 
owned by DoD and where DoD oversees the Environmental Restoration process.  TRC meetings are open 
to the public and provide an opportunity for people interested in environmental cleanup at the facility to 
exchange information with representatives of regulatory agencies (EPA and PADEP), the installation, and 
the community.  TRCs may only address environmental restoration activities.  Health-related issues are 
not addressed by the TRC, but health information links are provided at the end of the presentation, and the 
Navy has invited a health professional to provide information immediately after the TRC Meeting is over. 
 
Environmental Restoration Program 

Mr. Jon Harris provided on overview of the Environmental Restoration program for former NAWC 
Warminster.  Mr. Harris referenced the figures showing the layout of the facility and the table (on Slide 
10) cross-referencing areas (A, B, C, and D), sites, and Operable Units (OUs) in the Environmental 
Restoration Program.  Areas consist of multiple sites divided into OUs by environmental medium.  Mr. 
Harris explained the color coding in the table.  OUs for groundwater, listed in blue, have Records of 
Decision (RODs) associated with them, and OUs for soil are in green.  Grey text denotes sites where there 
is no current remedial action and that have no further action (NFA) RODs.    
 
Mr. Harris provided an overview of the current status of OUs, with a focus on those that have active 
remedial actions.  OU-1A, OU-3, and OU-4 have land use controls (LUCs) and a groundwater extraction 
and treatment system to remove volatile organic compounds (VOCs).  The system extracts groundwater 
from Areas A, C, and D and uses air stripping and granular activated carbon to treat up to 150 gallons per 
minute (gpm) or 216,000 gallons per day.  Treated water is discharged to a tributary of Little Neshaminy 
Creek under a discharge approval from PADEP.  OU-7 and OU-9 have LUCs only that are monitored 
annually.  The remaining OUs, OU-1B, OU-2, OU-5, OU-6, OU-8, and OU-10 have no further action.  
The remedies at all active OUs continue to operate properly and successfully.   
 
Monitoring Activities and Reports Update 

Mr. Harris explained that long-term groundwater monitoring is included as part of the remedies for Area 
A, C, and D and presented an update on recent and planned groundwater monitoring activities.  The most 
recent event (spring event) was performed in June 2021 and included collection of samples from 45 wells 
in Area A, 13 wells in Area C, and 16 wells in Area D, with analysis for select VOCs.  Also during this 
long-term monitoring event, extraction wells in Areas A, C, and D were sampled for select per- and 
polyfluoroalkyl substances (PFAS) and hexavalent chromium.  Analytical data are pending, and a report 
with the results will follow.  The next long-term monitoring event (fall) is scheduled for November 2021.   
 
Groundwater Extraction and Treatment Update 

Mr. Harris presented an update on the performance of the GWETS, including statistics and a summary of 
how the system has been performing.  The groundwater treatment system was shut down in April and 
May 2021 due to elevated hexavalent chromium concentrations; therefore, the effective flow rates for 
May 2021 were 0.0 gpm for all three areas.  The 6-month average, from November 2020 to May 2011, for 
the total system was 59.8 gpm, and 6-month averages for Area A and C were 36.5 and 23.3 gpm, 
respectively.  Extraction wells in Area D had been shut down since June 2020 due to elevated 
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concentrations of hexavalent chromium.  Through May 2021, over 1.23 billion gallons of groundwater 
have been treated, removing over 5,000 pounds of VOCs, since the system began operating in 1996.  
Beginning in 2014, additional extraction wells were activated and new granular activated carbon (GAC) 
was added to remove perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS).  Mr. Harris 
noted that additional information about extraction system performance is also provided in the 
Backup/Additional Information section. 
 
Mr. Harris provided an update on groundwater treatment system VOC removal rates, focusing on the 
three primary VOC contaminants of concern (COCs).  Form the beginning of operations through May 
2021, cumulative dissolved-phase VOC recovery from all areas included 5,034 pounds of trichloroethene 
(TCE) (none in May 2021 because the system was shut down), 185 pounds of tetrachloroethene (PCE) 
(none in May 2021), and 171 pounds of carbon tetrachloride (CCl4) (none in May 2021).  Historically, the 
majority of VOC recovery is from Area A.   
 
Mr. Harris stated that the next three slides are graphs of VOC removal rates over time for the three 
primary COCs on a monthly basis.  The graphs show general decreasing trends in removal rates over 
time, which is to be expected because the removal rate is calculated using flowrates and concentrations 
and so as concentrations decrease, recovery rates also decrease.  This trend is apparent on all three graphs, 
although the scale for TCE is different than the scales for PCE and CCl4.    
 
Mr. Harris then provided a discussion of PFAS removal rates.  As stated earlier, the system was 
optimized beginning in 2014 to target PFAS extraction and treatment.  From May 2014 through May 
2021, 2.27 pounds of PFOA and 2.03 pounds of PFOS have been removed.  For all six Unregulated 
Contaminant Monitoring Rule (UCMR) 3 PFAS combined (PFOA, PFOS, and four additional PFAS), 
6.34 pounds have been removed over the last 7 years.  By area for the six UCMR3 PFAS combined from 
May 2014 through May 2021, 1.68 pounds have been removed from Area A, 3.01 pounds from Area C, 
and 1.65 pounds from Area D (operations in this area began in November 2014).  The system in Area D 
was offline prior to 2014 because VOC cleanup had been achieved, but the system was reactivated for 
PFAS treatment in late 2014.  As mentioned earlier, the Area D extraction wells were offline through 
May 2021.  The next two slides (19 and 20) show this information in graphical form.  For these graphs, 
cumulative mass recovery is shown, as opposed to the monthly rates shown on the VOC graphs (Slides 
15, 16, and 17).  Mr. Harris pointed out that the overall scale of mass removal is much lower for PFAS 
than for VOCs because PFAS concentrations are several orders of magnitude less than VOC 
concentrations (VOC concentrations are in parts per billion, and PFAS concentrations are in parts per 
trillion).  The second graph (Slide 20) shows cumulative recovery by area.  The blue line shows Area A 
recovery, the red line shows Area C recovery, and the green line shows Area D recovery.  The light 
blue/grey line is cumulative recovery from all three areas.  Mr. Harris called attention to the fact that the 
greatest amount of PFAS recovery is from Area C.  Mr. Harris called attention to an uptick in Area C 
recovery (red line), which is associated with activation of OB-11 as an extraction well (to be discussed 
later). 
 
Mr. Harris then provided an update on GWETS operations.  In January 2021, a second resin unit was 
installed, and the two resin units now operate in series to allow treatment of all of the Area A influent for 
hexavalent chromium.  On January 6, 2021, OB-11 began full-time operation.  Resin changeout of both 
vessels was competed in March 2021, and the changeout plan now includes more frequent (weekly) 
hexavalent chromium monitoring, as approved by PADEP, because pH adjustment is no longer being 
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using in the treatment process.  A replacement air stripper (used to remove VOCs) was installed in April 
2021.  After that, the GWETS was offline from mid-April through May due to elevated hexavalent 
chromium concentrations.  In response to the system being taken offline, two 100-cubic-foot resin vessels 
were added following the GAC units in the treatment train for hexavalent chromium polishing of flow 
from Areas A and C.  These units, similar to other units, were installed in a lead-lag configuration.  With 
these larger vessels in place, the Navy began operating select Area D wells and evaluating system 
operation with this current configurating.   
 
The GWETS optimization evaluation, as discussed during the previous meeting, is currently under 
internal review.  Implementation of optimization recommendations will aim to address hexavalent 
chromium removal, additional PFAS related to operation of OB-11, and resumed operation of Area D 
wells. 
 
Relocation of the effluent discharge (Outfall 002) from its prior location to much closer to the treatment 
facility was completed in August 2020, and the draft Construction Completion Report was submitted to 
the regulators on May 28, 2021.   
 
Five-Year Review 

Mr. Harris stated that, as part of the CERCLA process, the Navy conducts Five-Year Reviews every 
5 years to determine whether implemented remedies are protective of human health and the environment.  
The Fifth Five-Year Review Report, due in November 2021, will evaluate the continued protectiveness of 
remedies for Operable Units 1A, 3, 4, 7, and 9 the groundwater and soil OUs previously discussed.  The 
draft report was provided to regulators in August 2021.  In accordance with recommendations from the 
Fourth Five-Year Review, this Five-Year Review will evaluate LUCs to ensure protectiveness from the 
vapor intrusion pathway associated with VOCs.  PFAS protectiveness will also be considered as part of 
the Five-Year Review process. 
 
Per- and Polyfluoroalkyl Substances (PFAS) Update 

Mr. Lin reminded participants that the question and answer feature is available if anyone has any 
questions. 

Actions with Municipal Water Authorities 
Mr. Lin stated that the Navy has a cooperative agreement with the Warminster Township Municipal 
Authority (WTMA) to treat groundwater extracted from four municipal wells (#2, 10, 13, and 26) to 
remove PFOA/PFOS concentrations above the lifetime health advisory (HA) levels of 70 parts per trillion 
(ppt).  WTMA has finished treatment system construction on all four wells. 
 
Mr. Lin added that the Navy has also established agreements with Warwick Township Water and Sewer 
Authority (WTWSA), Northampton Bucks County Municipal Authority (NBCMA), and WTMA to 
provide municipal connections for private drinking water wells with concentrations at or above the PFAS 
HA level due to historical sources at NAWC Warminster.  Mr. Lin added that total funding provided by 
the Navy for these efforts to date is over $19 million. 
 
Private Drinking Water Well Sampling Update 
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Sample collection was suspended from March to June 2020 due to COVID-19 restrictions; sampling has 
resumed using COVID-19 screening questions.  Until June 1, 2021, sample collection was only from 
exterior spigots and faucets due to COVID restrictions; inside sampling has resumed.  Mr. Lin noted that 
the Navy has provided 57 connections to municipal water via cooperative agreements with local 
municipal authorities.  The most recent exceedance of the PFOA and PFOS lifetime HA was in 
November 2020, and a connection offer letter was provided to the property owner.  An updated Sampling 
and Analysis Plan (SAP) for private drinking water well sampling, finalized in November 2020, includes 
updated decision rules for monitoring.  Monitoring will be annual if concentrations decrease to less than 
40 ppt of PFOA/PFOS after four consecutive quarters/sampling events.  The table on Slide 26 provides a 
summary of private drinking water sampling.  Mr. Lin noted that the figure on Slide 27 provides private 
drinking water well sampling information and also contact information for the lead contractor for this 
sampling, Tricia Moore with Tetra Tech.  The figure provides private well results, with red dots 
indicating exceedances of the lifetime HA and orange dots showing locations being monitored.  This 
figure is available on the Navy’s website.  
 
Other Warminster/Warrington Township Private Wells 
Mr. Lin noted that there are some other public and private wells located in Warrington Township and 
western Warminster Township, near the Biddle Air National Guard Base (formerly Horsham Air National 
Guard Station), and actions for these wells are addressed separately by the Air Force and Air National 
Guard.  The point of contact for information regarding those wells is Bill Myer.  Mr. Myer’s contact 
information is provided on Slide 28.   
 
PFAS Remedial Investigation Update 

Mr. Drew Barton from Battelle provided an update on the current status of the PFAS Remedial 
Investigation (RI).  Slides 29 and 30 summarize activities completed during Phase 1 of the RI.  Mr. 
Barton stated that several different SAPs and addendums were prepared from 2015 to 2019 to document 
the fieldwork approach for the PFAS RI, sampling locations, and quality assurance procedures to be 
followed.  These documents are all available in the Administrative Record.  PFAS RI Phase 1 field 
activities to date include the following: 
 

• Surface water and sediment sampling in October 2016 under losing or influent stream conditions. 
• Groundwater sampling from existing wells in April and May 2017.  
• Surface water and sediment sampling in May 2017 under gaining or effluent stream conditions. 
• Soil sampling from suspected PFAS source areas in June 2017.  
• Inactive municipal production well profiling, with USGS, from April 2018 through September 

2019.   
• Installation of new groundwater monitoring wells from May 2018 to March 2019 based on initial 

sampling results and well profiling information. 
• Groundwater sampling from PADEP Hazardous Sites Cleanup Act (HSCA) site monitoring wells 

in August 2018.   
• Supplemental soil sampling in September 2018 based on elevated concentrations detected in Area 

C during initial sampling.   
• Groundwater sampling from newly installed monitoring wells in March 2019. 
• Supplemental surface water sampling in March 2020.  Locations were selected based on the 

results of USGS particle tracking simulations from potential PFAS sources. 
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Phase 1 RI groundwater sampling locations and results are summarized on a Figure on Slide 31.  Red, 
orange, yellow, and green circles show existing monitoring well sample locations.  As colors progress 
from green to red, concentrations generally increase, and for red symbols, the larger the symbol, the 
higher the concentration.  New wells are represented by blue stars, and wells that were profiled are 
represented by blue circles with black Xs.  HSCA wells are located to the north and represented by black 
and white circle symbols.  The smaller yellow and red triangle symbols on this map represent drinking 
water well sample locations identified earlier by Mr. Lin. 
 
Preliminary RI data are available on the NAWC Warminster website as two separate files (22 April 2019 
and 26 May 2021 files).  The Navy provided comments on the Internal Draft Phase I RI Report, those 
comments are currently being incorporated into the report, and a draft document is expected to be 
submitted to the regulators in the next few weeks (late summer 2021).  Phase 2 RI activities began during 
Navy review of the Phase 1 RI Report based on Phase 1 results.  A groundwater sampling work plan was 
finalized in June 2020.  Phase 2 groundwater sampling, conducted in June and July 2020, included 
collection of samples from 94 monitoring wells (a subset of wells sampled during Phase 1) and 29 
extraction wells.  In September 2020, a second round of sampling of HSCA wells was conducted.  A 
Technical Memorandum summarizing the Phase 2 RI results to date (June/July and September 2020 
groundwater results) and the second round of HSCA well sampling was prepared and submitted to the 
regulators.  Comments were received and are being incorporated.  Additional Phase 2 RI fieldwork will 
be performed in 2022 as determined in consultation with the regulators after review of the Phase 1 Report.  
The figure on Slide 33 shows Phase 2 RI groundwater sample locations, which are a subset of locations 
sampled during the Phase 1 RI. 
 
Mr. Barton then discussed the path forward for the Phase 2 RI.  After regulatory review of the Phase 1 RI 
Report, a scoping meeting will be held to discuss additional PFAS characterization activities.  Proposed 
additional PFAS characterization activities may include: 
 

• Document review to identify potential additional PFAS sources within the base, performed to 
address the action item from the October 2020 meeting with regulators.  Results will be 
incorporated into potential Phase 2 activities to investigate any new potential sources identified. 

• Additional groundwater monitoring well installation within the perimeter of the former base, if 
needed. 

• Other activities to address data gaps, as determined based on Phase 1 report. 
• Activities will be performed under the existing SAP, with any modifications as necessary to 

identify additional locations and sampling methodologies. 
 
PFAS RI Surface Water Monitoring 
Mr. Barton then summarized the annual PFAS surface water monitoring program.  Surface water samples 
were collected from creeks and tributaries within the three watersheds present at former NAWC 
Warminster.  Criteria for selection of sampling locations (a subset of initial surface water sample 
locations) were as follows: 
 

• At least two sampling locations (upstream and downstream) in each tributary. 
• Locations downstream of tributary confluences. 
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• Locations along longer tributary reaches without nearby confluence points. 
• Locations near potential PFAS source areas where elevated surface water concentrations were 

detected during the Phase 1 RI. 
 
A total of 22 locations were selected based on these criteria.  An initial sampling event at these 22 
locations was conducted last September, and the plan is to perform sampling annually in the summer and 
fall during low-flow conditions in conjunction with surface water monitoring performed at NASJRB 
Willow Grove and Biddle Air National Guard Base.  During the initial (2020) sampling event, USGS 
performed concurrent flow monitoring at 10 of the 22 locations.  The table on Slide 36 provides a 
summary of sample collection and flow monitoring in the three watersheds, and the figure on Slide 39 
shows the locations of the 22 surface water samples (white triangles).  Magenta lines on the figure show 
watershed boundaries.  The draft report has been submitted to the regulators and is currently undergoing 
review. 
 
Conversion of OB-11 to Extraction Well 

Mr. Harris discussed the conversion of a previous monitoring well, OB-11, into an extraction well (the 
location of OB-11, near the center of figure inset, is shown on Slide 38).  As the PFAS RI was being 
conducted and the CERCLA process continued, the Navy recognized the opportunity to take what is 
known as a time-critical removal action (TCRA) at an area of high PFAS concentrations in Area C, which 
is near the former fire training area.  Throughout RI process, to date, the highest PFOA+PFOS 
groundwater concentrations were detected in Area C monitoring well OB-11, with concentrations up to 
approximately 20,000 ppt.  When this well was sampled in January 2014, the combined PFOA+PFOS 
concentration was 19,000 ppt, and the combined concentration when it was sampled again in May 2019 
was 20,600 ppt.  A pumping test was performed at this well in April 2020 to evaluate viability of 
converting this monitoring well into an extraction well (can it produce enough water, does it show 
influence on surrounding wells, etc.), with the ultimate goal of reducing PFAS concentrations 
surrounding groundwater in Area C.   
 
The OB-11 conversion was completed in December 2020.  OB-11 remains an open borehole (i.e., no 
change to well construction; no screen).  The well was connected to existing GWETS as an Area C 
extraction well, meaning that flow from the well is combined with flow from other Area C extraction 
wells.  The OB-11 extraction well was brought online full time beginning on January 6, 2021.  The TCRA 
memorandum to convert the monitoring well into an extraction well was completed in June 2020, and the 
TCRA Work Plan was finalized in September 2020.  In December 2020, the Navy completed a work plan 
for performance monitoring, called a TCRA Performance Monitoring Plan, to document performance 
monitoring activities and to evaluate the effect on PFAS concentrations of adding OB-11 as an extraction 
well.  In accordance with the Performance Monitoring Plan, baseline sampling was conducted during the 
week of December 14, 2020, prior to the startup of extraction activities (including OB-11, nine nearby 
monitoring/extraction wells, and two surface water locations in the nearby retention pond), and monthly 
samples were collected from OB-11 for the first two quarters of operation.  The Performance Monitoring 
Plan also includes quarterly water level measurements and sampling from nine wells and two surface 
water locations for 1 year.  The first quarterly monitoring event was conducted in April 2021, and the 
report is currently undergoing internal Navy review.  The second quarterly event was conducted in July 
2021.  
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PFAS Information and Resources 

Mr. Lin again reminded participants that the question-and-answer feature is active.  
 
Mr. Lin discussed the next two slides (41 and 42), which provide PFAS information and resources.  Slide 
41 is a recent screenshot of the Former NAWC Warminster BRAC PMO website, and Mr. Lin noted that 
community information can be accessed in the bottom right corner, as indicated by a blue arrow.  Facility 
contact information, meeting materials, documents and other information can be accessed on the left side, 
as indicated by a blue arrow.  As noted on the bottom of Slide 41, additional PFAS information and 
resources are provided in the Backup/Additional Information portion of the today’s slides, which will be 
included with eh meeting minutes when they are completed.  
 
Mr. Lin noted that Warminster and Willow Grove participate in DoD-funded PFAS research projects 
evaluating opportunities for PFAS assessment and remediation technologies (see Slide 42).  Project focus 
areas for this PFAS research include soil and groundwater treatment, passive treatment of storm water, 
and fate and transport of PFAS in surface water.  Mr. Lin stated that the Navy is hoping to present more 
detailed information about this research, perhaps even a guest speaker to present their work and some of 
their findings, at the Willow Grove meeting in September.  The website for the research programs is listed 
at the bottom of Slide 42. 
 
Shenandoah Woods Housing Area 

Mr. Lin provided an update on the Shenandoah Woods Housing Area, a housing area that was closed 
under BRAC 2005 because it was a remote site associated with NASJRB Willow Grove.   

The former housing area, which included 199 townhouse-type housing units on approximately 55 acres 
on Bristol Road, was part of NAWC Warminster, but became Willow Grove housing when Warminster 
closed.  A portion of the former housing area was fire-damaged by vandalism in February 2019 and April 
2021. but the rest of the non-fire-damaged parcel, approximately 54 acres, was transferred to the Bucks 
County Redevelopment Authority in June and after fire debris has been removed.  The remaining area, 
less than 1 acre, is expected to be transferred in September 2021. 
 
Comments or Questions from EPA and PADEP 

Mr. Lin opened the meeting for comments and/or questions from EPA and PADEP.  Ms. Barbieri form 
EPA and Mr. Wade from PADEP responded that they had no questions.  Mr. Lin stated that if the public 
had question for EPA or PADEP, they should use the meeting question-and-answer process to be 
addressed with other question at the end of the presentations.   
 
USGS Surface Water Presentation 

Mr. Lin introduced Lisa Senior from USGS, which is providing technical support to the Navy.  Ms. 
Senior presented an update on USGS streamflow data at the Willow Grove Restoration Advisory Board 
(RAB) meeting in May 2021.  Because the information is also relevant to NAWC Warminster, she will 
also be presenting this information tonight.    Ms. Senior noted that her office is in Downingtown, 
Pennsylvania, and that she will be providing an update on the kind of stream flow measurement date 
USGS has been collecting at and near the Willow Grove and Warminster bases to help support the Navy’s 
stream monitoring efforts.  Ms. Senior began by noting that the picture on her opening slide is of Park 
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Creek, in the upstream area near Willow Grove.  The second slide shows the outline of what she will talk 
about tonight.  First will be the types of flow data collected by USGS to assist the Navy in stream quality 
monitoring.  This includes discrete or instantaneous flow measurements at selected sites and continuous 
measurements at USGS stream gages.  Continuous measurements are collected at 15-minute intervals.  
The next topic of discussion will be the new streamflow and staff gages installed by USGS in 2020 to 
assist the Navy.  Next will be some examples of flow measurements at monitoring sites, and then 
information about how to access data using the USGS online National Water Information System (NWIS) 
database. 
 
The map on the third slide was developed to support USGS’ regional groundwater model, but it is also 
useful in understanding the context of the stream flow systems around the two bases.  On this map, 
Willow Grove is the pink base to the left, and Warminster is the pink base to the right.  The shaded colors 
indicate topography, with blue representing higher elevations and brown representing low elevations.  
The two bases, being air bases, were located on high ground along surface water divides between 
watersheds (as previously mentioned by Mr. Barton), represented by green lines.  North of the divide 
through NAWC Warminster, surface water flow goes toward Park Creek, and to the south it goes to 
Pennypack Creek and then Mill Creek and Iron Works Creek.  The fourth USGS slide is a simplified 
representation of rainfall reaching the land surface, percolating through soils, eventually reaching the 
groundwater system, and then flowing to streams.  A large part of stream flow in southwestern 
Pennsylvania is supported by groundwater discharge.  The inset to the right shows a typical water budget 
for the region, with 45 inches of rainfall, a little more than half of which (25 inches) is lost to 
evapotranspiration, and the remainder is divided between runoff (8 inches) and infiltration to the 
groundwater system (12 inches).   
 
The fifth USGS slide is a figure showing the results of particle tracking simulations performed to evaluate 
migration from likely PFAS sources on the bases (also mentioned previously by Mr. Barton).  Ms. Senior 
explains that, in this process, particles were assumed to be at known or likely sources of PFAS at the 
base, and the groundwater model was then used to track their migration to their ultimate discharge 
locations (wells and streams).  The blank lines on the figure are the migration pathways under various 
model scenarios.  The figure also residential well PFAS data, with red dots being PFAS concentrations 
greater than the lifetime HA of 70 ppt.  Ms. Senior noted that the model does a fairly good job of 
predicting pathways that are coincident with observed contamination, and these surface water pathways 
might be a potential concern for monitoring.  One of the issues with the simulation is that not all of the 
sources have been identified, and as Mr. Barton mentioned earlier, additional work is being conducted as 
part of the RI to identify additional possible PFAS sources.   
 
To support the Navy’s work around Willow Grove and Warminster, USGS has been measuring stream 
flow in conjunction with Navy monitoring around these bases.  The Sixth USGS slide summarizes the 
objectives of collecting these stream flow measurements.  One objective is to understand the physical 
hydrology of the area, including identifying streams reaches that gain flow from groundwater (i.e., 
groundwater discharge to surface water) and that lose flow to groundwater (i.e., stream discharge to 
groundwater) and how these flow conditions vary.  These conditions can vary by season and in response 
to precipitation, local discharges by wells or to streams, and withdrawals, and dams can also affect the 
hydrology.  All of these conditions affect you should collect stream samples.  The associated applications 
to monitoring for PFAS are to help interpret the hydrologic processes that affect stream concentrations, to 
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facilitate calculating PFAS mass flux to the system, and to support understanding of PFAS transport in 
the streams. 
 
The seventh slide discusses the two types of data mentioned previously, discrete and continuous.  
Continuous data are collected at gages using instrumentation installed in the stream, and a typical time 
interval between samples is 15 minutes.  Provisional data transmitted from the gages are uploaded to the 
web and can be accessed online in almost real time.  Flow is computed from the height (stage) of the 
stream at the gage.  The top graph to the right on this slide shows streamflow (discharge) at a USGS gage 
in Little Neshaminy Creek, and the bottom graph shows the gage height at that location.  USGS 
periodically makes flow measurements at the gages and in other locations, and the red dots on both graphs 
indicate when an in-stream flow measurement was obtained. 
 
The eighth USGS slide shows the locations and designations of active USGS continuous stream gages in 
the vicinity of Willow Grove and Warminster.  Gage locations circled in blue (in the northern portion of 
the map) were installed in 2020 to support Navy monitoring, and gages circled in red are those that were 
previously installed.  Ms. Senior noted that the new gage to the west (Gage 01464889) was installed to 
evaluate flow coming out of Park Creek affected by Willow Grove.  Gage 01464907, located between the 
new gages, is near the mouth of Little Neshaminy Creek and receives flow from both Willow Grove and 
Warminster and also assesses the effect of nearby sewage treatment plants, shown on this figure as yellow 
dots.  The easternmost gage shown, Gage 01465200, on Neshaminy Creek at Langhorne, is below the 
confluence with Little Neshaminy Creek and near where the Aqua water company drinking water supply 
intakes are located. 
 
The ninth USGS slide shows pictures of the new Park Creek gage (01464899).  The middle picture shows 
the solar panel that powers the gage and transmission system (above the panel) that sends data to the web.  
The graph on this slide shows gage height measured at this location in November 2020 before and during 
a storm event.  The left side of the graph shows base flow, which consists primarily of groundwater 
discharge but also potentially some sewer discharge.  The graph shoes that the stream rose 4.5 feet during 
the storm flow event.  
 
The map on the tenth USGS slide shows the stream monitoring locations near Willow Grove.  Quarterly 
sampling is being conducted at these locations by Tetra Tech, and USGS also collects discrete 
measurements of flow, temperature, and specific conductance.  Mr. Barton presented a similar slide for 
Warminster, with less detail, for the annual sampling conduced in that area.  The picture on the eleventh 
USGS slide is of one of the new staff gauges recently installed in Park Creek.  It looks like a giant ruler in 
the stream and is used to measure stream height.  After a rating has been developed at this gage, it will be 
possible to calculate flow from the measured stream height and the rating for this location.  Three so these 
staff gages have been installed in the Willow Grove area to date. 
 
The graph on the twelfth USGS slide is a hydrograph from one of the continuous gages on Little 
Neshaminy Creek at Valley Road (Gage 01464907, located between the two newly installed gages north 
of the bases).  It shows the frequency at which samples are collected at this Willow Grove, and as Mr. 
Barton mentioned, samples are collected concurrently at Warminster.  The orange dots are called median 
daily statistics for flows on those particular days.  As can be seen from the graph, flows in September are 
typically quite low, and in other times of the year, for example March, flows are high.  This hydrograph, 
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with data from July 2019 to March 2021, shows a range of different flow conditions at different times of 
the year. 
 
Graphs of the next two slides present information illustrating the importance of knowing stream 
conditions when samples are collected because these conditions can affect contaminant concentrations in 
stream samples.  The graphs on the thirteenth USGS slide show how stream concentrations might vary as 
a function of stream flow.  If a constituent is in groundwater during a storm event, the storm can result in 
dilution.  The graph on the left shows a stream storm event when stream discharge increases around 
January 2, 2021.  The graph on the right shows a decrease in specific (electrical) conductance, which is a 
measure of the dissolved material in the stream.  The decrease in conductance indicates significant 
dilution in due to increased flow during the storm event.  Ms. Senior mentioned that a primary mechanism 
for PFAS entry into streams is through groundwater.  The graphs on the fourteenth USGS slide illustrate 
how particulates (constituents suspended, not dissolved in water), as represented by the turbidity of the 
water, are related to stream flow during a storm event.  The graphs show that particulates increased 
dramatically during the storm event, and if contaminants are bound to steam sediments, their 
concentrations would also increase during a stream event. 
 
Graphs on the next two slides show the effects of dams and sewage treatment plant discharges on 
streamflow.  The graph on the fifteenth USGS slide shows haw data from stream gages on Park Creek 
(01464899) and Little Neshaminy Creek (1464907) can be used to evaluate the effects of a dam on 
streamflow recession (flow receding to pre-storm levels) after storms.  There is a dam on Little 
Neshaminy Creek that can slow recession, so depending on where you are in relation to the dam, the dam 
can cause recession to extend for a day or two longer than normal recession.  This can be seen on the 
graph in the differences in the post-storm curves for Little Neshaminy Creek compared to Park Creek 
(which does not have a dam).  This type of information is helpful if you are trying to interpret PFAS 
monitoring data.  The graph on the sixteenth USGS slide shows daily fluctuations in streamflow due to 
upstream sewage treatment plant discharges.  The graph presents data from one on the new gages, 
01464984, on Little Neshaminy Creek near downstream from Warminster and shows that the amount of 
treatment plant effluent in stream samples near this location will depend on time what time of day the 
samples are collected.   
 
The seventeenth USGS slide shows the NWIS landing page where various types of USGS data can be 
obtained through a map interface, including data by site, continuous and discrete data, historical and 
current data, groundwater data, water quality data, and water use data.  The next slide shows some of the 
detailed surface water information available from NWIS.  The next slide is an example of the NWIS map 
interface mentioned previously.  You can click on one of the gages shown on the map to access data from 
that gage.  This map shows new gages near Willow Grove and Warminster in blue circles and previous 
gages in red circles.  The next slide (twentieth USGS slide) is a screenshot of NWIS surface water data 
available for Pennsylvania by site.  The next slide is screenshot of website set up to host all of the work 
USUGS has done to support the Navy at Willow Grove and Warminster, both current and past.  The site 
is updated as new data are obtained.  You can click on the Results tab on the left side of the page to access 
USGS reports, and the right side of the page has tables that cross reference USGS gage numbers with 
Navy sample locations. 
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The last USGS slide shows a picture of Little Neshaminy Creek at the downstream gaging location and 
includes Ms. Senior’s contact information.  The following web link provides access to the USGS website 
that details recent USGS activities in the NAWC Warminster and Willow Grove areas.   
 
https://www.usgs.gov/centers/pa-water/science/contaminants-groundwater-near-former-navy-
bases-southeastern-pennsylvania?qt-science_center_objects=0#qt-science_center_objects 
 

Question/Comment Period 

Mr. Lin reminded participants that they can ask questions of the presenters, agency participants, or the 
USGS representative and asked Ms. Boltz to review the process for asking questions via Webex.  
Following the review of this information on Slide 46, Mr. Lin began addressing questions. 
   
The following questions and comments were discussed: 

1. (Tom Ames): What was the reason that the GWETS system was off earlier this year? 
o Mr. Harris replied, referencing Slides 21 and 22.  Per the fourth bullet on Slide 21, the system 

was offline for a brief period to replace the air stripper.  After operations resumed and process 
samples were collected, elevated hexavalent chromium concentrations were detected coming 
out to the GAC.  Based on these results, the Navy decided to shut down the system to address 
this operational issue (fifth bullet on Slide 21).  This is what facilitated the installation of the 
two resin vessels post-GAC, as referenced in the first bullet on Slide 22. 

2. (Tom Ames): Please define stakeholder review. 
o Referencing Slide 36, Mr. Harris replied that he meant regulator review and not stakeholder 

review and that the report is being reviewed by PADEP and EPA.  After regulator comments 
are provided and addressed, the associated data will likely be posted, at the Navy’s discretion. 

3. (Ted Lillys): Are PFAS surface water quality data being collected and where are they available? 
o Mr. Harris replied, again referencing Slide 36.  For Warminster, the surface water results from 

September 2020  were not presented because they have not yet been reviewed by the regulators.  
Mr. Harris added that he is not sure if the data from Willow Grove were presented at the 
Willow Grove RAB meeting or not.  Mr. Lin stated that he will look into that and provide an 
answer.  After the TRC meeting, Mr. Lin provided the following, “Surface Water sampling is 
discussed at the Willow Grove RAB meetings, and updated information is provided on the 
installation website.  Information about NAWC Warminster surface water samples, collected in 
Sep. 2020, is currently available on the installation website.” 

4. (Joanne Stanton, Buxmont Coalition for Safe Water): When will the performance monitoring 
results of the OB-11 pump-and-treat wells from the first two quarters be publicly available? 
o Mr. Harris stated that the data are currently in internal review and that the data will likely be 

presented during an upcoming meeting, but he is unsure about which meeting that might be.  
Mr. Harris stated that after the data are collected, they undergo internal review, a draft report is 
prepared and submitted to the regulators, regulator comments are addressed, and then a final 
report for release to the public is prepared.  Mr. Lin asked that Mr. Harris review this question 
with the regulators to provide an estimate as to when data may be publicly available.  After the 

https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.usgs.gov%2Fcenters%2Fpa-water%2Fscience%2Fcontaminants-groundwater-near-former-navy-bases-southeastern-pennsylvania%3Fqt-science_center_objects%3D0%23qt-science_center_objects&data=04%7C01%7CJeff.Orient%40tetratech.com%7Ce2f44c21eb7f4665194208d99f9e4e6f%7Ca40fe4baabc748fe8792b43889936400%7C0%7C0%7C637716324534051686%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=fR1x7F8czMa0bOqTM%2FCzsMuMbPYrLxRS2vQSLUA8z%2BU%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.usgs.gov%2Fcenters%2Fpa-water%2Fscience%2Fcontaminants-groundwater-near-former-navy-bases-southeastern-pennsylvania%3Fqt-science_center_objects%3D0%23qt-science_center_objects&data=04%7C01%7CJeff.Orient%40tetratech.com%7Ce2f44c21eb7f4665194208d99f9e4e6f%7Ca40fe4baabc748fe8792b43889936400%7C0%7C0%7C637716324534051686%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=fR1x7F8czMa0bOqTM%2FCzsMuMbPYrLxRS2vQSLUA8z%2BU%3D&reserved=0
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TRC meeting, the regulators were consulted, and preliminary data is anticipated to be made 
available on the installation website in early 2022. 

5. (Tom Ames, for EPA): What documents have the Navy provided for review, and is there a schedule 
available for when those reviews will be completed? 
o Ms. Barbieri responded that EPA is currently reviewing comments to the Navy related to the 

effluent relocation completion report (Slide 22) and expects to have comments back to the 
Navy on this report by the end of August.  The Navy submits monthly groundwater 
treatment plant reports, and EPA is reviewing those for February and March.  EPA is also 
reviewing the annual surface water monitoring report mentioned earlier and submitted earlier 
this month (Slide 36) and the Five-Year Review Report (Slide 23).  EPA has a 30- to 45-day 
review period for the Five-Year Review Report and so it looks like EPA will be able to get 
comments back to the Navy on this report in September.    

6. (Tom Ames, follow-on question): What about the Draft Phase 2 results? 
o Ms. Barbieri responded that EPA has already provided comments on this, as previously 

mentioned by Mr. Barton, either at the end of June or the beginning of July, and the Navy is 
preparing responses. 

7. (Ted Lillys, to USGS): Has the USGS made or have plans to update the MF6 model and data sets 
since it was published last year?  If so, are there plans to publish these updates and when? 
o Ms. Senior responded that USGS is not in the process of updating the model.  They have had 

some discussions about it, but there is no current plan to update the regional groundwater 
model or anything else.  Ms. Senior mentioned that the Navy at Willow Grove has 
subcontracted with Tetra Tech to do a model for a portion of the base to assist in the 
remedial design, but she does not think this effort has been made public yet.  Mr. Lin added 
that this effort will be discussed in a few weeks. 

8. (Tom Ames): Is there any planned outage for the GWETS in the next 6 months? 
o Mr. Harris stated that there are no planned outages at this time, no planned replacements, 

updates, or additional installations that would require shutdown on the system.   
 

Mr. Lin thanked attendees for their comments and questions about Environmental Restoration activities at 
the former NAWC Warminster and called attention to Slide 47, which includes contact information for 
the Navy, EPA, and PADEP.   
 
Next TRC Meeting 

The next TRC meeting is tentatively scheduled for February 2022 and may be virtual if COVID-19 
restrictions continue.   
 
The next Willow Grove RAB meeting is scheduled for September 15, 2021.  Notices will be sent out and 
should be in the papers at least 2 weeks prior to the meeting date and will be on the Navy’s website for 
Willow Grove.  
 
Meeting Adjourned 

Mr. Lin adjourned the meeting at approximately 7:28 p.m., after Lora Werner from ATSDR presented a 
brief update on some PFAS-related activities ongoing with her agency.  


