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

JANUARY 29, 2020 MEETING 
 
1. Meeting Date and Time:  Wednesday, January 29, 2020, 6:00 p.m. to 7:30 p.m. 
2. Location:  Warminster Township Building Meeting Room, 401 Gibson Ave., Warminster, PA 
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, the Base Realignment and Closure 
(BRAC) Environmental Coordinator (BEC) for the project working out of the Navy’s BRAC Program 
Management Office (BRAC PMO) in Philadelphia. Mr. Lin asked those in attendance to sign in on the 
attendance list and announced that copies of the meeting agenda and presentation materials were available 
at the back of the room for anyone interested. Members of the Navy, its contractors, and other 
government agencies introduced themselves at the start of the meeting.   
 
Navy Environmental Restoration Program at the Former NAWC Warminster 

Mr. Lin reviewed the purpose of the Technical Review Committee (TRC) and its role on the former 
NAWC Warminster project. The TRC is a stakeholder group that meets on a regular basis to discuss 
environmental restoration for the former Naval Air Warfare Center (NAWC) Warminster. TRC meetings 
are open to the public and provide an opportunity for people interested in the environmental cleanup to 
exchange information with representatives of regulatory agencies, the installation, and the community.  
An overview of the general environmental restoration process was presented, beginning with the site 
inspection and ending with completion of a remedial action and site closeout.   
 
Ms. Good presented an overview of the current status of each Operable Unit (OU) identified during the 
original investigation of each area as follows: 

• OU-1A, OU-3 and OU-4 have land use controls that are monitored annually and on-going 
groundwater extraction and treatment to remove volatile organic compounds (VOCs). 

• OU-7 and OU-9 have land use controls that are monitored annually. 
• OU-1B, OU-2, OU-5, OU-6, and OU-8 have no further action. 

 
VOC Groundwater Extraction, Treatment, and Monitoring Update 

Ms. Good presented an update on the status of the VOC groundwater extraction and treatment system 
(Attachment 3). Some of the notable points covered include: 

• The average treatment system flow rate was roughly 115.3 gallons per minute (gpm) in 
November 2019, including 58.3 gpm from Area A, 24.4 gpm from Area C and 32.5 gpm from 
Area D. 

• From 1996 through November 2019, over 1.17 billion gallons of groundwater has been treated; 
over 5,000 pounds of VOCs have been removed over that time. 
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• Starting in 2014, additional extraction wells were turned on in Areas C and D to target removal of 
per- and polyfluoroalkyl substances (PFAS) (specifically perfluorooctanoic acid [PFOA] and 
perfluorooctane sulfonate [PFOS]), and new granular activated carbon was added to optimize 
treatment. 

 
Ms. Good provided an update on the relocation of the groundwater treatment system outfall from the 
current location in Little Neshaminy Creek north of Bristol Road to government-owned property adjacent 
to the groundwater treatment plant. Ms. Good noted that the construction was completed in Fall 2019, but 
use is pending submittal and approval of updated discharge permits. 
 
Ms. Good noted that groundwater monitoring is conducted biannually, in the spring and fall of each year.  
The most recent sampling was completed in November 2019. In the November 2019 sampling event, a 
total of 24 wells were sampled for VOCs from Area A, 13 wells were sampled for VOCs from Area C, 
and 9 wells were sampled for VOCs from Area D. In addition, all extraction wells were sampled for 
PFAS and hexavalent chromium. The November 2019 groundwater samples were sent off-Site for 
laboratory analysis and the results are pending. Results from the May and November 2019 groundwater 
sampling will be documented in a single annual report that will be submitted in 2020. The next 
groundwater sampling event will be completed in May 2020. 
 
Per- and Polyfluoroalkyl Substances (PFAS) Update 

Mr. Lin presented background information regarding PFAS contamination found at the former NAWC 
Warminster. Two PFAS compounds (PFOA and PFOS) were found in public drinking water wells near 
the former NAWC Warminster during implementation of the Environmental Protection Agency’s 
(EPA’s) Unregulated Contaminant Monitoring Rule 3 (UCMR3) public water supply monitoring 
program. PFOA/PFOS are man-made chemicals found in a wide variety of consumer products and also in 
a fire-fighting solution known as aqueous film-forming foam (AFFF), which was used at NAWC 
Warminster. The Navy began sampling for PFOA/PFOS in private and municipal drinking water wells in 
the summer of 2014. The EPA’s current lifetime health advisory (LHA) value of 0.07 µg/L (70 parts per 
trillion [ppt]) combined for PFOA and PFOS was established in 2016, and Mr. Lin indicated that the 
Navy’s priority is eliminating exposure to PFOA/PFOS concentrations above the LHA value at public 
and private drinking water wells. Mr. Lin reported that the Navy is funding carbon filtration systems at 
public supply wells impacted by Navy sources of contamination, and that private residents having wells 
impacted with PFOA/PFOS at or above the LHA value due to Navy sources of contamination have either 
been connected to the public water supply or are being provided bottled water.   
 
Mr. Lin added that the Navy has an agreement with the Warminster Township Municipal Authority to 
treat groundwater extracted from public wells (WMA-2, WMA-10, WMA-13, and WMA-26) for PFAS.  
In addition, for residents with private wells that have PFAS above the LHA value due to Navy sources, 
the Navy will provide a connection to the public water supply. Mr. Lin noted that the Navy has provided 
connections for 44 residents as part of this agreement, and more connections are in progress. Mr. Lin 
added that the Navy has also established agreements with Warwick Township Water and Sewer 
Authority, and Northampton Bucks County Municipal Authority to provide public connections to homes 
at or above the PFAS LHA value due to Navy sources. Mr. Lin added that total funding provided by the 
Navy for this effort to date is over $18 million. 
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Mr. Lin stated that from 2014 through mid-2017 the EPA performed private drinking water well sampling 
on behalf of the Navy. From mid-2017 to present, private drinking water well sampling for PFOA/PFOS 
is being performed by Tetra Tech, a U.S. Navy contractor. The primary point of contact information for 
the private well sampling program was provided as part of the presentation (see Attachment 3). 
Approximately 369 private wells have been sampled as part of the private drinking water well sampling 
program. PFOA/PFOS concentrations have been found at or above the LHA value of 0.07 µg/L (70 ppt) 
in 73 private wells. In addition, 62 private wells were found to have levels of PFOA/PFOS below the 
LHA value but greater than 0.04 µg/L (40 ppt); these wells continue to be sampled to monitor changes in 
PFOA/PFOS concentrations. All other private wells sampled did not have levels of PFOA/PFOS above 
0.04 µg/L (40 ppt). Navy contact information was provided so that anyone in the sampling area who owns 
a private well that has not yet been sampled can request future sampling. A map showing the locations of 
private wells that have been sampled, along with the associated PFOA/PFOS concentration range (greater 
than 70 ppt; between 70 and 40 ppt; and less than 40 ppt) was presented and is included in Attachment 3. 
Mr. Lin added that the Navy is currently re-sampling most private drinking water wells that are not being 
regularly monitored, starting with those closest to the Base boundary, and that this effort should be 
completed in early 2020. To date, 44 of 73 private wells with PFAS above the LHA value have been 
connected to municipal supply. 
 
Mr. Lin provided an update on the laboratory performing the PFAS analysis for the private well sampling, 
stating that the laboratory previously used by the Navy had its EPA Method 537 analysis accreditation 
suspended by the Pennsylvania Department of Environmental Protection (PADEP). The Navy has since 
retained a different analytical laboratory that is accredited by the Department of Defense (DoD) and 
PADEP for EPA Method 537.1 for PFAS analysis. Mr. Lin added that data from all PFAS sampling 
performed from September 2019 through October 2019, when the laboratory accreditation was 
suspended, have not be accepted by the Navy, and that the wells will be re-sampled and the samples will 
be sent to the new accredited laboratory for analysis. Letters are being sent to affected property owners 
regarding the re-sampling of their wells. 
 
Mr. Lin noted that actions at public and private wells located in Warrington Township and western 
Warminster Township, near the Horsham Air National Guard Station, are addressed separately by the Air 
Force/Air National Guard. Contact information for this project was provided for reference (see 
Attachment 3).  
 
Mr. Andrew Barton from Battelle provided a summary of the ongoing PFAS remedial investigation (RI), 
which is being performed to delineate the nature and extent of PFAS contamination at the former NAWC 
Warminster site. Mr. Barton indicated that the final Uniform Federal Policy-Sampling and Analysis Plan 
(UFP-SAP), which documents the RI sampling approach and quality assurance procedures, was submitted 
in November 2015 and several addenda to the plan submitted through 2019, all of which are available in 
the administrative record. Suspected PFAS source areas were identified during the site inspection phase 
of work, and those areas were documented in the UFP-SAP as locations for soil sampling for PFAS. A 
map of these suspected PFAS source areas at the former NAWC Warminster was presented and is 
included in Attachment 3. PFAS RI surface water/sediment sampling was completed in October 2016 (66 
surface water and 52 sediment samples) and again in May 2017 (77 surface water and 60 sediment 
samples). The two separate surface water/sediment sampling events were conducted to evaluate potential 
temporal effects on the PFAS concentrations. Groundwater sampling of 47 wells was completed prior to 
initiation of the RI work identified in the UFP-SAP, and 98 existing monitoring wells were sampled in 
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April/May 2017 as part of the RI activities. PFAS RI soil sampling from within suspected PFAS source 
areas was completed in June 2017, and 131 soil samples were collected from 49 soil boring locations.  
Maps of all sampling locations were presented at the meeting and are included in Attachment 3.   
   
Mr. Barton indicated that nine inactive municipal production wells have been profiled by the United 
States Geological Survey (USGS) to date (NAWC-10, NHBCMA-15, WMA-25, WMA-28, WMA-36, 
WTWSA-8, -9, -10, and -11). As part of the profiling, USGS performs geophysical testing and video 
logging to identify groundwater-bearing zones, and then collects discrete depth groundwater samples for 
PFAS analysis from the identified zones. Sampling of between four and nine zones was performed in 
each well.   
 
Mr. Barton added that four monitoring well clusters (three wells in each cluster for a total of 12 
monitoring wells) were sampled for PFAS at the Railroad and Jacksonville Hazardous Substances Control 
Act (HSCA) sites, which are located to the north of the Site. These wells were previously used to monitor 
unrelated trichloroethene (TCE) plumes.  
 
Mr. Barton stated that new deep groundwater monitoring wells were installed at six locations within 
former Base property to collect additional PFAS groundwater concentration data for the RI. Wells were 
installed at depths up to 600 feet, which is consistent with the deepest former NAWC Warminster 
drinking water production wells. At each location, a single 6-inch boring was initially installed with 
temporary casing and USGS performed video logging and geophysical testing to identify water-bearing 
zones for collection of discrete-depth groundwater samples for PFAS analysis. After the USGS results 
were reviewed, up to five monitoring wells were installed at each location at varying depths for 
subsequent collection and analysis of groundwater samples for PFAS analysis. Mr. Barton added that a 
total of 21 wells were installed at the six locations and sampled for PFAS in March 2019, and the results 
will be provided in the RI report. 
 
Mr. Barton indicated that the path forward is to submit the draft Phase I RI report in late spring or early 
summer 2020. An additional Phase 2 PFAS RI is expected to be initiated in fall 2020 to identify and fill 
data gaps from the Phase 1 PFAS RI based on the updated Phase 1 RI conceptual site model and the 
USGS groundwater flow model. 
 
Ms. Senior presented a summary of the USGS regional groundwater flow model that incorporates historic 
pumping conditions from 1999 to 2017. Ms. Senior stated that the purpose of the model is to:  

• Understand how groundwater flows in the area.   

• Help identify data gaps for purposes of the RI. 

• Understand contaminant transport in the area. 

• Assist with higher-resolution models of smaller areas. 

• Delineate areas downgradient of contamination sources. 
• Compare flow paths for select years under different pumping conditions. 

• Provide a tool for decision making. 
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Ms. Senior provided information regarding the geologic setting of the model area, the water budget for 
the region, regional topography, the geologic cross section of the Site area, and how water flow occurs in 
this specific geologic setting. Several pumping scenarios were presented (under 1999, 2010, 2013, 2016, 
and 2017 conditions) utilizing the regional pumping rates from supply wells and other extraction wells 
that were operating in each scenario. Ms. Senior then presented groundwater flow paths from potential 
source areas, illustrating potential pathways for PFAS contamination to travel in groundwater and 
discharge areas in nearby streams and wells. Ms. Senior noted that, in general, private wells with 
PFOA+PFOS sampling results exceeding the LHA value were aligned with results of the flow paths from 
suspected on-Site PFAS sources. Ms. Senior also noted that the simulations showed the PFAS source area 
groundwater discharged to surface water generally within two miles of the Base. It was noted that there is 
a degree of uncertainty associated with this model and that groundwater flow paths are not exact but 
noted the model could be useful in supporting the PFAS RI in understanding groundwater flow and 
discharge patterns. This presentation will be available on the Navy’s website for NAWC Warminster. 
 
Mr. Lin noted that that the Navy is actively involved with helping the science community with 
understanding PFAS and presented a listing of numerous research projects funded by the DoD. Mr. Lin 
concluded the meeting by providing a summary of available internet resources containing relevant PFAS 
and former NAWC Warminster historical information. Relevant website addresses are listed on the 
meeting agenda (Attachment 2) and presentation slides (Attachment 3).   
 
Question/Comment Period 

Mr. Lin asked if there were any comments or questions from the TRC members, including the Navy, 
EPA, and PADEP. No comments or questions were raised by the TRC. Mr. Lin then opened the meeting 
for comment and/or questions from the public. The following questions were discussed. 

1. (Ken Hayes, Warminster Township board of supervisors representative) Will down hole well logs 
be available to the public for review? 

o Ms. Senior stated that yes, the report is public and available on the USGS website.  [After 
the meeting, Ms. Senior provided the website to view and download geophysical log data 
collected by USGS throughout the US:  https://webapps.usgs.gov/GeoLogLocator/#!/ 

2. (Katherine Joyce, Congresswoman Dean’s office) How will the RI be available to the public with 
the 2019 monitoring results? 

o Mr. Lin responded that the chemical concentration data collected to date have been 
published on the Navy website, but the RI writeup is still in preparation. The draft “Phase 1” 
RI report is anticipated to be completed in late spring or early summer 2020 and the final 
“Phase 1” RI will be released for public review on the Navy website.   

3. (K. Joyce) Who will release the RI report? 
o Mr. Lin responded that the RI is a Navy document. 

4. (Dave Fennimore, WTMA consultant) Is the USGS raw data from geophysical logs available on the 
USGS website? 

o Ms. Senior responded that the geophysical logs collected from the well profiling, including 
the recently profiled Warwick Township Wells, will be posted on the USGS website and that 
a link will be provided. 

5. (D. Fennimore) Is the raw data from USGS packer sampling available on the USGS website? 

https://webapps.usgs.gov/GeoLogLocator/#!/
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o Ms. Senior responded that this data is not currently posted but will be available concurrently 
with the RI report. 

6. (D. Fennimore) The presentation reports that 5,000 pounds of VOCs have been removed through 
the groundwater treatment plant, but is the amount of PFAS removed calculated? If so, can this 
information be included in future presentations? 

o Ms. Good responded that yes, the amount of PFAS removed by the groundwater treatment 
plant is calculated and will be added to future presentations.  It is currently provided in 
monthly operation and maintenance (O&M) reports. 

7. (John Kobb, community member) If there are potential PFAS sources that are not yet understood, 
why is there no effort being done to study them, and why aren’t soil samples being collected in 
areas outside of the Base where there is known contamination? 

o Mr. Lin responded that the Navy is working to identify sources of PFAS and potential 
migration pathways and this information will be included in the updated conceptual site 
model in the RI report. Mr. Lin also stated that soil samples were collected from on-Base 
areas that were identified during a PFAS source evaluation and that AFFF was not used 
outside the perimeter of the Base. 

8. Several members of the community raised health concerns regarding PFAS to the TRC, including 
community cancer rates and elevated levels of PFAS in blood samples.  

o It was noted that TRC members are not health professionals and are unable to respond on 
health-related issues. A health professional from the Agency for Toxic Substances and 
Disease Registry (ATSDR) is available after the conclusion of the environmental restoration 
presentation. 

9. (Deanna Tanner, Delaware Riverkeeper staff attorney) How is the EPA doing with respect to 
designating PFOA/PFOS as a hazardous substance and setting maximum contaminant levels 
(MCLs) for PFAS, and how will it affect the cleanup efforts if the MCLs set are lower than 70 ppt? 

o Andrea Barbieri responded that the EPA is actively evaluating PFOA and PFOS as a 
hazardous substance and noted that an interim recommendation for addressing PFAS in 
groundwater has been released. She noted that the cleanup effort will not change, and the 
guidance recommends a preliminary cleanup goal of 70 ppt (LHA value); however, the 
investigation and risk assessment still need to be completed before cleanup goals are set. 
EPA is moving forward with evaluating setting MCLs and no schedule is available. 

10. (Meghan Schroeder, State representative) Has a toxicologist for PADEP been hired? 
o Colin Wade responded that PADEP is pursuing a contract for a state toxicologist and it will 

be announced when the contract is awarded. Ms. Warner added that the State Health 
Department has hired a toxicologist. 

11. (Joanne Stanton, Buxmont Coalition for Safe Water) What is the level of contaminants in the 
groundwater treatment plant discharge? 

o Ms. Good responded that the State sets the level for discharge limits via a National Pollutant 
Discharge Elimination System (NPDES) permit for the discharge. She further noted that 
treatment system discharge meets permit requirements and VOCs have historically been 
treated below discharge limits and often to non-detect concentration levels. 

12. (J. Stanton) How much longer will the effluent be sampled? 
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o Ms. Good responded that the effluent is sampled monthly as long as the groundwater 
treatment system is operating, in accordance with the NPDES permit. 

13. (Hope Grosse, Buxmont Coalition for Safe Water) The Navy stated that it will be using EPA 
Method 537 for PFAS analysis, but EPA Method 533 recently came out, so will the Navy adopt this 
new method? 

o Mr. Lin responded that the Navy currently uses EPA Method 537.1 for PFAS analysis, 
which includes 18 analytes. He further noted that EPA Method 533 is new and details are 
still being worked out by EPA regarding the analysis method and number of analytes. Mr. 
Wade added that EPA Methods 537.1 and 533 don’t overlap in terms of each analyte, so 
there are some analytes included in Method 537.1 that are not included in Method 533, and 
vice versa. He further noted that no laboratory is currently accredited by PADEP or EPA for 
Method 533. Mr. Lin also added that if the DoD instructs the Navy to switch to Method 533, 
they will do so.  

14. (H. Grosse) Are the analytical methods no longer accredited, and is that what caused the laboratory 
change? 

o Mr. Lin responded that the private drinking water well laboratory that was previously used, 
Test America, had its accreditation suspended by the PADEP for EPA Method 537, therefore 
the Navy rejected the sample results from that timeframe and is resampling the affected 
wells. The Navy has switched to using the Battelle laboratory for EPA Method 537.1, which 
is accredited by both the DoD and the PADEP. 

15. (H. Grosse) Is there an update on Shenandoah Woods, and is it completely clean? Is there still 
restricted use? 

o Mr. Lin responded that this area has not yet been transferred by the Navy, and there still are 
some land use restrictions. He further noted that the Navy, EPA, and PADEP have agreed 
the land is acceptable for transfer, but this transfer has not yet occurred. 

16. (H. Grosse) Is there a specific map for Warminster and Warrington municipal wells? 
o Mr. Lin responded that the locations of township municipal wells are not shown due to 

homeland security guidance. 
17. (H. Grosse) Have the private wells above the LHA value in Hartsville been hooked up to public 

water yet? 
o Mr. Lin responded that no, the Hartsville residences have not yet been hooked up to the 

public water supply, but the residents are still being provided bottled drinking water. He 
noted that senior levels within the EPA and Navy are discussing these wells. 

18. (H. Grosse) Is there a timeline for connecting Hartsville private residences to public water? 
o Mr. Lin responded that the issue is being discussed within EPA and the Navy, but there is no 

timeline. 
19. (J. Stanton) There are areas with private wells above the LHA that do not correlate with 

groundwater flow paths shown in the USGS model.  Additional health concerns were raised by the 
community members regarding the timeline for cleanup. 

o Mr. Lin acknowledged this observation and the potential limits of the current model.     
20. (Tim Hagey, WTMA) WTMA has done packer tests in wells near the streams and observed low 

level PFAS detections and can share these data with USGS to help with the modeling. 
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o Mr. Lin acknowledged the offer. 
21. (K. Joyce) Why is soil sampling not performed outside of the Base boundary and what has to 

change to make that happen? 
o Mr. Lin responded that the Navy will not be sampling soil outside the perimeter of Base 

property. Ms. Good added that the initial PFAS soil sampling investigation was performed to 
evaluate suspected sources of PFAS within Base property, which is separate from 
groundwater and surface water that could migrate beyond the perimeter of Base property. 
The initial soil sampling results from potential source areas were generally low 
concentrations. Where elevated soil concentrations were detected on Base, additional 
investigation was performed to delineate the extent of the contamination. These results 
suggest there is no need to step out further or go off Base to sample soil.   

22. (Lora Werner, ATSDR/CDC) Will the USGS model include well profiling locations? 
o Ms. Senior responded that the locations of the supply wells are notionally shown due to 

homeland security guidance. 
23. (D. Tanner) Is the Navy suggesting that the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) site ends at the boundary? 
o Mr. Lin corrected his initial comment and agreed that the CERCLA site is the extent of 

contamination and further stated that the Navy has sampled groundwater outside of the 
property boundary due to the extent of VOC contamination. 

24. (K. Hayes) Why are the groundwater flow paths shown in the USGS model bypassing the 
Northampton well east of the base? There doesn’t seem to be capture of by wells shown on the 
figure near the groundwater flow paths despite there being concentrations in the well; how is this 
possible? 

o Ms. Senior responded that the well was not operating during the model run time period and 
there are also limits to the model and the flow path lines may not always be exact. 

25. What are the PFAS results for the well on the eastern boundary of the Site? 
o Ms. Good responded that no concentrations were detected above 70 ppt, and the highest 

concentrations in this well were below 40 ppt. 
26. Won’t uncertainties in the model lead to data gaps, including Hartsville? 

o Mr. Lin responded that sampling was expanded into Northampton which led to the Navy 
finding PFAS exceedances above the LHA value along New Road, but beyond that, no LHA 
value exceedances were measured. Mr. Lin also added that the groundwater flow paths from 
the USGS model did show possible upwelling in Iron Works Creek, and the Navy plans to 
sample the surface water there in an effort to understand whether PFAS could be migrating 
in that direction. 

27. (K. Hayes) The groundwater flow paths from the USGS model show contamination discharging 
into Iron Works Creek; doesn’t that discharge to the Churchville Reservoir which is a water supply 
for Philadelphia? 

o Ms. Senior responded that yes, Iron Works Creek does flow to the Churchville Reservoir, but 
Iron Works Creek has not yet been sampled and it is unknown if there is PFAS 
contamination present. Ms. Senior also added that Philadelphia also uses water from the 
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Delaware and Schuylkill Rivers. A community member pointed out that the Little 
Neshaminy Creek flows to the Delaware River. 

28. (Tom Ames, Horsham Land Reuse Authority) The groundwater treatment plant is sampled for 
VOCs monthly, but are PFAS also sampled? 

o Ms. Good responded that yes, analysis for PFAS is included in the monthly sampling since 
2014 and is also required in the current NPDES permit. 

 
Next TRC Meeting 

The next TRC meeting will be held on a date to be determined in Summer 2020 at the Warminster 
Township Building Meeting Room in Warminster, PA. Public notice will be made in advance of the 
meeting.   
 
TRC Meeting Adjourned 

Mr. Lin adjourned the TRC meeting at approximately 7:56 p.m. Lora Werner from the ATSDR addressed 
community health questions.
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3 NAWC Warminster Technical Review Committee - June 7, 2018

Background Information

• A Technical Review Committee (TRC) 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 DoD, but where 
DoD oversees the environmental restoration process.

• TRCs enable people interested in the environmental cleanup at a specific 
installation to exchange information with representatives of regulatory 
agencies, the installation, and the community.

• TRCs may only address issues associated with environmental 
restoration activities.

• Health related issues are not addressed by the TRC. Health information 
links are provided at the end of the presentation.

Source:  DoD RAB Rule Handbook
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Environmental Restoration Program
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Remedial Action Summary

• Operable Units 1A (OU-1A), 3 (OU-3) and 4 (OU-4) have 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 process up to 202,000 gallons-per-
day, or 140 gallons-per-minute (gpm).  The treated water is 
discharged to a tributary of Little Neshaminy Creek.

• Operable Units 7 (OU-7) and 9 (OU-9) have land-use controls 
(LUCs) which are monitored annually.

• The remaining Operable Units - OU-1B, OU-2, OU-5, OU-6, and 
OU-8 - have no further action.

The remedies are operating properly and successfully.

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Monitoring Activities and Reports Update

• Recent Monitoring Activities:

• Fall 2019 groundwater sampling event performed in November 2019:

• Area A – 24 wells sampled for select VOCs.

• Area C – 13 wells sampled for select VOCs.

• Area D – 9 wells sampled for select VOCs.

• Area A, Area C, and Area D extraction wells sampled for select 
PFAS and Cr+6.

• Analytical data pending.  Report to follow.

• Planned Monitoring Activities:

• Spring 2020 groundwater sampling event scheduled for May 2020.

NAWC Warminster Technical Review Committee Meeting – January 29, 2020NAWC Warminster Technical Review Committee Meeting – January 29, 2020

Groundwater monitoring provides information to evaluate the 
protectiveness of the remedies.
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Groundwater Treatment System

• Effective flowrates for November 2019:  115.3 gpm (gpm = 
gallons-per-minute) 
• 58.3 gpm from Area A

• 24.4 gpm from Area C

• 32.5 gpm from Area D

• Through November 2019, over 1.17 billion gallons of 
groundwater have been treated, removing over five thousand 
pounds of VOCs, since the treatment plant began operating 
in 1996.

• Beginning in 2014, additional extraction wells were turned on 
and new granular activated carbon was added to treat for 
PFOA and PFOS.

Additional information about the remedial actions and the 
Groundwater Treatment System can be found in BACKUP

8 NAWC Warminster Technical Review Committee - June 7, 2018

• Existing discharge pipe and outfall, discharging to 
tributary of Little Neshaminy, north of Bristol Road, 
created maintenance challenges.

• Work Plan approved by regulators in June 2019 to install 
new discharge pipe and relocate outfall to government-
owned property adjacent to groundwater treatment plant.

• Construction of new discharge pipe and outfall completed 
in Fall 2019.

• Updated discharge permits are required before use of the 
new outfall.  Draft application to be submitted to PADEP 
in February 2020.

Groundwater Treatment System Discharge Outfall

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Groundwater Treatment System Discharge Outfall
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Per- and Poly-Fluoroalkyl Substances (PFAS)

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Municipal Drinking Water Actions

• The Navy has established a cooperative agreement with 
Warminster Township Municipal Authority (WTMA) to provide 
treatment at municipal wells (#2, 10, 13, and 26) to remove 
PFOA/PFOS concentrations above the HA level of PFOA and 
PFOS.  WTMA has finished construction on all four wells.

• The Navy has established cooperative agreements to provide 
municipal connections for private drinking water wells with 
groundwater exceeding the HA of PFOA and PFOS due to 
historical activities at former NAWC Warminster:
• Warwick Township Water and Sewer Authority (WTWSA)
• Northampton Bucks County Municipal Authority (NBCMA)
• Warminster Township Municipal Authority (WTMA)

• Total funding provided is over $18 million.

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Private Drinking Water Well Sampling Area

Current figure available on Navy BRAC PMO websitePrivate 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:
Tricia Moore
Tetra Tech Project Manager
tricia.moore@tetratech.com
Phone:  (610) 382-1171
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• The Navy is re-sampling most private drinking water wells, 
within the sampling area, that are not being regularly 
monitored.

• Obtains updated information and to ensure protectiveness. 

• The wells closest to NAWC Warminster were sampled first.

• Tetra Tech is contacting property owners to schedule sampling.

• Re-sampling expected to complete in early 2020.

NAWC Warminster Technical Review Committee Meeting – June 7, 2018

Private Drinking Water Well Sampling

NAWC Warminster Technical Review Committee Meeting – January 29, 2020

Private well sampling summary Current

Private wells sampled for PFOA/PFOS 369

Private wells above lifetime HA (>70 ppt) 73

Private wells below HA/monitored (>40 ppt) 62

Private wells connected to municipal water by Navy 44

14 NAWC Warminster Technical Review Committee - June 7, 2018

Private Drinking Water Well PFAS Sampling (cont.)

PFAS Laboratory accreditation
• The Navy uses laboratories that are both accredited by the Department of 

Defense and Pennsylvania Department of Environmental Protection (PADEP) 
for EPA method 537, for drinking water.

• In September 2019, the laboratory was suspended by PADEP for method 537. 
Preliminary results from sampling from September 2019 through October 
2019 did not show exceedances of the PFOA and PFOS LHA levels of 70 ppt.

• The Navy selected different laboratories, properly accredited with the new 
EPA method 537.1, in November 2019.  The Navy will use EPA method 537.1 
for all future sampling.  The Navy is re-sampling private drinking water wells 
impacted by the suspended accreditation.  A letter is being provided to 
impacted property owners.

For more information:
https://www.epa.gov/pfas/epa-drinking-water-laboratory-method-537-qa

https://www.denix.osd.mil/edqw/accreditation/home/

https://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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• Actions at public and private wells in Warrington Township 
and western Warminster Township, near the Horsham Air 
National Station, are addressed separately by the Air Force/ 
Air National Guard.

• Contact:
• Mr. Keith Freihofer
• Environmental Restoration Program Manager
• 3501 Fetchet Ave - Shepperd Hall
• Joint Base Andrews, MD 20762-5157
• Phone (240) 612-8762
• e-mail: keith.e.freihofer.civ@mail.mil

Other Warminster / Warrington Township Private Wells

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020

16 NAWC Warminster Technical Review Committee - June 7, 2018

PFAS Remedial Investigation (RI) Action Background

• Sampling and analysis plans (SAP) and addendums 
prepared in 2015 – 2019.  Plans are available in the 
administrative record.

• Surface water/sediment sampling – Oct 2016

• Groundwater sampling from existing wells – Apr/May 2017 

• Surface water/sediment sampling – May 2017

• Soil sampling (within potential PFAS source areas) – Jun 
2017

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020

Additional information about NAWC Warminster PFAS RI investigation 
performed can be found in BACKUP
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PFAS Remedial Investigation (RI) Actions Background (cont.)

• Inactive municipal production well profiling – Apr 2018 –
Sep 2019

• Groundwater monitoring well installation – May 2018 –
March 2019

• Groundwater sampling from Hazardous Sites Cleanup 
Act (HSCA) site monitoring wells – Aug 2018 

• Supplemental soil sampling (within suspected PFAS 
source area) – Sep 2018

• Groundwater sampling from newly installed monitoring 
wells – March 2019

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020

The NAWC Warminster PFAS RI data is available on the BRAC PMO website
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PFAS RI – Additional Groundwater Well Sampling

• Inactive municipal production well profiling – USGS 

• Discrete sampling depths based on video logs and geophysical 
testing data

• Between 4 and 9 zones sampled per well

• Nine wells profiled to date; NAWC-10, NHBCMA-15, WMA-25, WMA-
28, WMA-36, WTWSA-8, -9, -10, and -11

• Groundwater sampling from HSCA site monitoring wells

• Railroad and Jacksonville TCE HSCA sites, located north of the 
NAWC, have wells used to monitor unrelated TCE plumes

• Four well clusters (12 wells total) sampled after obtaining access 
agreements

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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PFAS RI – New Groundwater Well Installation and Sampling

• On-Site deep groundwater monitoring well installation

• Six (6) deep on-site wells were constructed to evaluate vertical and 
spatial PFAS distribution – total depth up to 600 feet, consistent 
with deepest former NAWC Warminster drinking water production 
wells

• 21 total monitoring wells installed at six locations. Sampled for 
PFAS in March 2019

• Results will be provided in RI report.

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020

The groundwater sampling provides valuable data for understanding potential 
PFAS migration pathways and data gaps for future investigation.
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PFAS RI – Groundwater Sample Locations

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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PFAS RI - Path Forward

• Draft Phase I RI report anticipated in late Spring or Early 
Summer 2020

• Further investigation, known as Phase II, expected to 
initiate in Fall 2020

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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PFAS Information and Resources

Department of the Navy (DON) Perfluorinated
Compounds (PFC)/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.mil/brac_bases/northeast/reserve_base_willow_gr
ove/documents.html

http://bracpmo.navy.mil/brac_bases/northeast/former_warfare_center_
warminster/documents.html

NAWC Warminster Technical Review Committee Meeting – June 7, 2018

A subscription service is available on the BRAC PMO websites to receive 
e-mail notification of new information.

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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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.html

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/

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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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%20Health/Pages/default.aspx

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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• Questions or comments from the TRC?

• Questions or comments from the community?

• Next Meetings
– Summer 2020, time/date TBD

• Closing Remarks

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020

Questions?
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BACK UP / ADDITIONAL INFORMATION

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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NAWC Warminster History

• Originally site of Brewster Aeronautical Corporation, 
acquired by the U.S. Government in 1944.

• Designated Naval Air Development Center (NADC) in 1949
• Was also known as Johnsville Naval Air Station.
• Listed in National Priorities List (NPL) in 1989 as Naval Air 

Development Center Warminster (Eight Waste Areas)
• Became Naval Air Warfare Center (NAWC) in January 1993.
• Closed by Base Realignment and Closure (BRAC) in 1995.
• Operations ceased in 1997, Naval Facilities Engineering 

Command became responsible for property disposal and 
environmental restoration.

• All property transferred by 2000.  Former housing areas, 
Jacksonville Road and Shenandoah Woods, transferred to 
NASJRB Willow Grove.

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Environmental Restoration Program
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Environmental Restoration Site Location
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Environmental Restoration Site Location
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Environmental Restoration Sites

AREA SITES OPERABLE UNITS SITE DESCRIPTION STATUS

A

1
OU-1A (Groundwater)
OU-9 (Soil, sediment, 

surface water)
Waste disposal

Groundwater (OU-1A) ROD Sept. 2000
Soil (OU-9) ROD June 2000.

2
OU-1A (Groundwater)
OU-9 (Soil, sediment, 

surface water)
Sludge disposal pit

Groundwater (OU-1A) ROD Sept. 2000
Soil (OU-9) ROD June 2000.

3
OU-1A (Groundwater)
OU-9 (Soil, sediment, 

surface water)
Waste disposal

Groundwater (OU-1A) ROD Sept. 2000
Soil (OU-9) ROD June 2000.

Impoundment Area
OU-1A (Groundwater)
OU-9 (Soil, sediment, 

surface water)

Unlined wastewater sludge impoundment 
areas

Groundwater (OU-1A) ROD Sept. 2000
Soil (OU-9) ROD June 2000.

B

5
OU-1B (Groundwater)
OU-10 (Soil, sediment, 

surface water)
Landfills

Groundwater (OU-1B) NFA ROD Sept. 2000
Soil (OU-10) NFA ROD signed Sept. 2000

6
OU-1B (Groundwater)

OU-7 (Soils and wastes)
Waste disposal

Groundwater (OU-1B) NFA ROD Sept. 2000
Soil (OU-7) ROD signed June 2000

7
OU-1B (Groundwater)

OU-7 (Soils and wastes)
Sludge disposal pit

Groundwater (OU-1B) NFA ROD Sept. 2000
Soil (OU-7) ROD signed June 2000

NA OU-2 (Groundwater) Off-base drinking water, Areas B and C No ROD.  Emergency action 1993-1994

C

4
OU-3 (Groundwater)
OU-6 (Soil, sediment, 

surface water)
Landfills

Groundwater (OU-3) ROD March 1995
OU-3 ESD Sept. 1999

Soil (OU-6) NFA ROD June 2000

8
OU-3 (Groundwater)
OU-5 (Soil, sediment, 

Surface Water)
Fire Training Area

Groundwater (OU-3) ROD March 1995
OU-3 ESD Sept.1999

Soil (OU-5) NFA ROD Sept. 1999

D NA
OU-4 (Groundwater)

OU-8 (Soils)
Industrial Area

Groundwater (OU-4) ROD June 2000
Soil (OU-8) NFA ROD June 2000

32 NAWC Warminster Technical Review Committee - June 7, 2018

• DRBC (Delaware River Basin Commission) Docket:

• Docket renewal effective on 13 December 2017. 

• Valid for 5 years / mirrors NPDES (expires 2023).

• PADEP issued NPDES (National Pollutant Discharge
Elimination System) permit:

• Permit renewed on 1 August 2018.  Removal of PFOA and PFOS 
to below 70 ppt is now required.

• Valid for 5 years (expires 31 July 2023).

Groundwater Treatment Plant Discharge Permits

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Monitoring Activities and Reports Update 

• Fall 2019 LUC (Land-Use-Controls) Inspection:

• On-site inspection completed on 6 November 2019.

• No issues/ deficiencies observed during inspection.

• Document search and LUC Report in progress.

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Treatment System – VOC Removal

• Cumulative dissolved-phase VOC recovery through 
November 2019 reporting period (all Areas):

• Trichloroethene (TCE) – 4,989 pounds (3.98 lbs in 11/19)

• Tetrachloroethene (PCE) – 179 pounds (0.46 lbs in 11/19)

• Carbon Tetrachloride (CCl4) – 170 pounds (0.09 lbs in 11/19)

• Majority of VOC recovery is from Area A (3.96 lbs TCE, 
0.36 lbs PCE, and 0.09 lbs CCl4 in 11/19)

• Remainder of TCE recovery from Area D (0.02 lbs in 11/19)

• Remainder of PCE recovery from Area C (0.08 lbs in 11/19) and 
Area D (0.01 lbs in 11/19).
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VOC Removal Evaluation – TCE Recovery Rate

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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VOC Removal Evaluation – PCE Recovery Rate

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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VOC Removal Evaluation - CCl4 Recovery Rate

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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PFAS Background Information

• In mid-2014, PFAS known as Perfluorooctanoic Acid (PFOA) and 
Perfluorooctane Sulfonate (PFOS) were found in public drinking 
water wells near NAWC Warminster through an EPA program 
known as the Unregulated Contaminant Monitoring Rule (UCMR).

• The health advisory levels at that time were 0.4 micrograms per 
liter (μg/L), or 400 parts-per trillion (ppt), for PFOA and 0.2 μg/L, or 
200 ppt, for PFOS.

• PFOA/PFOS are man-made chemicals found in a wide variety of 
consumer products and also in fire-fighting solution known as 
aqueous film-forming foam (AFFF), which was used at NAWC 
Warminster.

• In the summer of 2014, the Navy began sampling for PFOA/PFOS 
in private drinking water wells and worked with Warminster 
Municipal Authority (WTMA) on the municipal drinking water wells.

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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PFAS Background Information (continued)

• In May 2016, the Environmental Protection Agency established a 
lifetime Drinking Water Health Advisory (HA) level of 70 parts-
per-trillion (0.07 μg/L) for combined PFOA and PFOS.

• The Navy’s priority continues to be eliminating exposure to 
PFOA/PFOS above health advisory levels in drinking water.

• Any health concerns should be addressed with your health 
professional.  Health information weblinks are provided at the 
end of this presentation.

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Warminster Potential PFAS Source Areas 

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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PFAS RI Groundwater Sampling Locations

98 RI wells
47 pre-RI wells

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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PFAS RI – Initial Soil Sample Locations

49 soil borings
131 soil samples

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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PFAS RI – Supplemental Soil Sample Locations

NAWC Warminster Technical Review Committee Meeting – June 7, 2018NAWC Warminster Technical Review Committee Meeting – January 29, 2020

26 soil borings
60 soil samples

44 NAWC Warminster Technical Review Committee - June 7, 2018

PFAS RI - Surface Water/Sediment Sampling

NAWC Warminster Technical Review Committee Meeting – June 7, 2018

Date

No. of Samples

Surface
Water Sediment

Oct 2016 66 52

May 2017 72 59

NAWC Warminster Technical Review Committee Meeting – January 29, 2020
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Participation in DoD Funded PFAS Research

• SERDP/ESTCP are DoD-funded 
environmental research programs.

• NASJRB Willow Grove is supporting 
~$5.12M of SERDP funded research 
investigating new PFAS assessment and 
remediation technologies being performed 
by nationwide, and local, universities and 
contractors.

• Will continue to seek participation in 
additional SERDP/ESTCP, or NESDI (Navy 
funded) research at NASJRB Willow Grove 
or NAWC Warminster.

• Project list with Universities or  Companies 
leading the research:

Soil or Groundwater Treatment

• ER18-1306 – Clarkson University

• ER18-1599 – Clemson University

• ER18-1515 – Auburn University 

• ER18-1570 – Drexel University

• ER18-1593 – Geosyntec Consultants

• ER18-1603 – Jacobs Engineering

• ER18-1545 – Univ. of Rhode Island

• ER18-1620 – Texas A&M Univ.

• ER18-1300 – College of Wooster

Passive stormwater treatment

• ER18-1230 – Oregon State Univ.

Surface water fate and transport

• ER19-1073 – Academy of Natural 
Sciences/Drexel Univ. (New Start)

Additional information can be found on SERDP/ESTCP updated PFAS website:
http://serdp-estcp-pfas.com/pfas_efforts/pfas_efforts.pdf

NAWC Warminster Technical Review Committee Meeting – January 29, 2020

46 NAWC Warminster Technical Review Committee - June 7, 2018

Participation in DoD Funded PFAS Research
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