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1.0 INTRODUCTION

The Navy has performed multiple phases of remedial investigation (RI) and additional post-remedial
investigation of the groundwater at Site 1 (the former Privet Road Compound) at the Naval Air Station
Joint Reserve Base (NAS JRB) Willow Grove, Pennsylvania. The results of these investigations have
been presented in several documents, including the final Remedial Investigation Report for Site 1 - Privet
Road Compound (Tetra Tech NUS, July 2002), the Site 1 Remedial Investigation Addendum
Two (2) - Groundwater Human Health Risk Assessment Technical Memorandum (Tetra Tech NUS,
August 2005), and the Site 1 Remedial Investigation Addendum Three (3) for Groundwater (Tech NUS,
September 2005).

One objective of the remedial investigation addenda process was to obtain additional data to support the
conclusion, presented in the RI, that Site 1 is not the source of the volatile organic compounds (VOCs)
that are detected in the Navy's potable supply wells. The purpose of this Rl addendum report is to
consolidate data, interpretations, and discussions from the previous remedial investigation reports
referenced to demonstrate that VOCs are migrating onto the Base from an upgradient, off-Base source

area.
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2.0 GROUNDWATER CONDITIONS

The RI for Site 1 delineated coalescing groundwater plumes that are either migrating through the site
under natural (ambient) conditions or are drawn to the site by the pumping of the two deep and high-
yielding Navy potable water wells. The RI report concluded that Site 1 is not the major source of the
VOCs detected in the Site 1 area groundwater (including the potable supply wells), but noted that the
difficulty and uncertainty in delineating the individual extents of the multiple plumes and their sources was
compounded by the complex hydrogeology, which is characterized by the presence of multiple
(unconfined and semi-confined) aquifers that respond differently to the daily pumping and cycling
(alternating between both wells “on” or both wells “off” multiple times per day) of the supply wells. The
transition zone between the unconfined and semi-confined portions of the aquifer occur between the
subsurface depths of about 40 to 70 feet.

The RI report concluded that an off-site source (possibly in the vicinity of the former Kellett Aircraft
Facility) appears to be the most significant source of the VOCs in the vicinity of Site 1 and in the Navy
potable supply wells, but the RI also delineated three potential on-Base, lesser sources of VOCs,
including:

e A potential source of PCE and TCE in the vicinity of Supply Well No. 1 or the Public Works Building.

e A possible minor source of PCE at the Privet Road Compound.

e A potential minor source of TCE southwest of the compound, in the vicinity of, or upgradient from, the
Navy Fuel Farm.

Confirmation of the presence of off-Base contamination migrating onto NAS JRB Willow Grove (and into
the supply wells) was constrained by the lack of groundwater analytical data at the Base property line.
Additional data was needed to document the quality of the groundwater as it flows onto the property at a
location upgradient from the supply wells. The delineation or identification of the potential lesser,
on-Base sources was constrained to varying degrees by the absence of monitoring wells at some
locations, or, if wells were present, by the absence of well clusters to simultaneously monitor the
unconfined and confined portions of the aquifer. Subsequent to the completion of the final RI report in
2002, the Navy installed additional monitoring wells to address all of these data gaps. The results from
these additional wells, installed and sampled after the 2002 RI report was distributed, form the basis of

this report.
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21 OFF-BASE GROUNDWATER CONDITIONS

The off-Base groundwater conditions, including groundwater quality and groundwater flow directions, are

summarized and illustrated in Figure 1, and discussed in the following sections.

211 Groundwater Flow Direction

The regional groundwater flow patterns in the vicinity of the NAS JRB Willow Grove were interpreted by
the USGS through a cooperative investigation with the Navy. The USGS interpretation used groundwater
elevations obtained from both on-Base monitoring wells and accessible off-Base wells located within the
surrounding neighborhoods (USGS 2001, Open-File Report 01-149). The groundwater elevation
contours in the vicinity of Site 1 are included on Figure 1, and the complete map is included in Appendix
A.

The USGS report indicates that the regional direction of groundwater flow is dominantly to the northwest,
which is the same site-specific direction previously interpreted for Site 1 (Tetra Tech NUS, July 2002).
The USGS interpretation also indicates that in the off-Base area immediately east of Site 1, there is the
potential for a local component of northward to northeastward flow, reflecting the local topography of an

intermittent stream (in its uppermost reaches) to perennial stream.

2.1.2 Groundwater Quality

Information regarding the off-Base groundwater quality in the locations upgradient of Site 1 and the Navy
supply wells (in the general vicinity along Route 611) was documented and discussed in detail in the RI
report (Tetra Tech NUS, July 2002). These results are also illustrated in Figure 1, and are summarized in
the following discussions.

2121 Former Kellett Aircraft Corporation Facility

The former Kellett Aircraft Corporation facility has been the subject of multiple environmental
investigations. EPA completed both a Preliminary Assessment (USEPA, 1987) and a Site Inspection
(USEPA, 1988) for the property. In addition, PADEP has monitored the facility and conducted limited field

investigation, including the sampling and analysis of neighboring potable wells (PADEP project files).

As part of their SI, EPA sampled the facility’s liquid waste holding tank. These results (which are included

in Appendix B) document that the VOCs that were present on site and used in the manufacturing process
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at the time of sampling included trichloroethene (TCE), tetrachloroethene (PCE), 1,2-dichloroethane
(1,2-DCA), chloroform, and 1,1,1-trichloroethane (1,1,1-TCA).

EPA also conducted limited sampling of the site’s soil and surface water during the SI. No groundwater
samples were obtained. The results of the media sampling indicated that the site’'s surface water was
contaminated with TCE, PCE, and 1,1,1-TCA. These aqueous samples were obtained from a drainage
swale that received the former Kellett process discharge and an intermittent tributary located
downgradient of the Kellett building (see Figure 1). The drainage swale and tributary flow into another,
larger unnamed tributary that originates on NAS JRB Willow Grove property. A surface water sample
obtained from the larger tributary at a location downstream of NAS JRB Willow Grove, but upstream of
the discharge contribution from the Kellett facility, contained only one VOC (carbon disulfide at 1 ug/L),
indicating that neither the TCE, PCE, nor 1,1,1-TCA originates on NAS JRB Willow Grove property.

2.1.2.2 Private Residence

A private residence located north of the former Kellett facility is served by a well that is equipped with a
water treatment system. The construction details of the residential well are not known, but based on the
advanced age of the house, the well is likely shallow (possibly less than 100 feet), or is almost certainly
open through that interval. Although the resident declined to participate in the EPA investigations, they
did allow PADEP to sample their well. The results from two sampling events (obtained from the PADEP
project files) are summarized in Figure 1 and included in Appendix C. The two results are markedly
different and apparently contradictory, and range from very high concentrations of VOCs in 1996
(including PCE at 1,800E ug/L and TCE at 69 ug/L) to essentially no detections in 2003 (only PCE at
0.5 ug/L). It is unlikely that both analytical results represent valid samples of untreated groundwater,
because it is unlikely that the groundwater quality could be restored within that timeframe in the absence
of a major remedial effort. It is hypothesized that the 1996 event represents actual groundwater
conditions and that the 2003 event may have inadvertently sampled treated groundwater. Additional

testing of this well would be required to test this hypothesis.

Based on the interpreted directions of groundwater flow, the results of the 1996 sampling event indicate
that the groundwater directly downgradient of the former Kellett facility is significantly contaminated with
the same VOCs that were documented as present and used within the Kellett facility, and that occur
within the surface waters of that facility. These results document that the off-Base groundwater
upgradient of NAS JRB Willow Grove is significantly contaminated with the same VOCs that are detected

in the Navy supply wells.
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2.1.2.3 Commercial Establishment

A commercial establishment located south of the former Kellett facility was sampled by PADEP in 1997.
The analytical results were obtained from the PADEP project files and are included in Appendix D. These
results indicate that the groundwater immediately upgradient of the Kellett facility contains the same suite
of VOCs that are detected downgradient of the facility (in the residential well), although at much lower
concentrations. Records from the PADEP site sampling event mention a carbon filter and water softener,
but do not indicate if the water sample was obtained from untreated groundwater. The construction
details of the commercial establishment well are not known, but as discussed in the RI
(Tetra Tech NUS, July 2002), the well only serves the one establishment so it is likely to be constructed in
a manner similar to a typical residential well and as such, it is unlikely to be cased entirely through the
unconfined interval of the aquifer (typically, residential wells are cased into the top of competent rock,

which generally occurs at a depth of about 20 feet in this area).

Analytical results from the commercial establishment well further document the presence of VOCs in the
groundwater upgradient of NAS JRB Willow Grove, although the source(s) of these VOCs is not known.
Although the VOCs detected in this well are the same as those used in the former Kellett facility (or are
breakdown products of those compounds), this well is located upgradient of the Kellett property, and it is
uncertain if the capture zone of this well could be that extensive. The presence of VOCs in the
commercial establishment well could be indicative of multiple off-Base VOC sources in the general area

located east of Route 611.

2124 Public Supply Well

The Horsham Township Municipal Authority (HTMA) Well No. 10 is located approximately 3,600 feet
southeast (upgradient) of Site 1. According to the HTMA, this well is 271 feet deep and has surface
casing set to a depth of 50 feet. Historical analytical results from this well were obtained from the HTMA
for the RI and discussed in that report (Tetra Tech NUS, July 2002). Low concentrations of TCE and
1,1,1-TCA were detected fairly frequently, but inconsistently, and included detections of 0.2 ug/L for both
compounds for the most recent analysis that was available at that time (October 2001). A review of the
historical (post-1996) data indicated that although the data were incomplete, the concentrations reported
for October 2001 were fairly typical for the well when VOCs were detected, although no detections were

reported for many sampling events.
The detections of VOCs in the nearby commercial establishment well and the absence (or very limited)

detections of VOCs in the public supply well (which are approximately 1,600 feet apart) indirectly support
the existence of an off-Base VOC source in the vicinity of these wells. The casing depth of the public
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supply well would effectively case off the shallow groundwater of the unconfined zone and place the open
portion of the borehole within the semiconfined zone. As discussed, it is unlikely that the surface casing
of the commercial establishment well is set deep enough to entirely case off the groundwater of the
unconfined zone, which would allow groundwater from that interval to enter the well. Although
circumstantial, the absence of VOCs in a well known to be cased off from the shallow groundwater and
the presence of VOCs in a well that is probably not cased off from the shallow groundwater appears to be

indicative of a shallow source of groundwater contamination in the vicinity of the wells.

2.1.25 Tinius Olsen Property / Retail Gasoline Station / MTBE Plume

The Tinius Olsen metal working (manufacturing) facility and the retail gasoline station are located
approximately 4,000 feet and 5,000 feet southeast (upgradient) of Site 1, respectively. In 1997, the Navy
installed four shallow monitoring wells around the Tinius Olsen property (which lies along the west side of
Route 611 and immediately adjacent to NAS JRB Willow Grove) due to the detection of the gasoline
component methyl tert butyl ether (MTBE) in the Tinius Olsen supply well (Brown & Root Environmental,
September 1997). Based on the site-specific determination of groundwater flow to the northwest
(consistent with the subsequent USGS investigation), the report concluded that the contamination did not
originate on Navy property and that the retail gasoline station (which had a documented gasoline release)
was a possible source. Relative to the Site 1 investigation, chlorinated solvents were not common in the
wells (one well contained 12 ug/L of carbon tetrachloride, but no wells contained TCE or PCE), indicating
that neither of these properties is a potential source of the contamination detected in the NAS JRB Willow

Grove supply wells.

Also, relative to the USGS interpretation of groundwater flow, these shallow monitoring wells are located
along the Navy property boundary in an area where a potential north to northeastward component of
groundwater flow from the Navy property to the off-Base properties (and generally toward the former
Kellett facility) could be inferred. The absence of site-related VOCs in these wells indicates that this

portion of NAS JRB Willow Grove is not the source of the off-Base groundwater contamination.

2.1.2.6 Willow Grove Air Reserve Station (ARS)

The ARS is a Department of Defense (DOD) Air Force facility that is contiguous with the NAS JRB and
lies within the installation’s fenced boundaries. Although EPA provides regulatory oversight to the ARS
and the NAS JRB as a common Superfund site, these activities are operated by different defense
services, Air Force and Navy, respectively. The ARS is not part of the NAS JRB, and is therefore

considered to be off-Base relative to the Navy’'s property.
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The ARS Site SD-4 (Aircraft Wash Rack/Trickling Filter Site) lies several hundred feet west of the Privet
Road Compound (Figure 1). Unlike the Privet Road Compound Site where no historic investigation
detected Target Compound List (TCL) VOCs contamination in subsurface soils, an ESI at ARS SD-4
detected PCE at 1 mg/kg in a subsurface soil sample. PCE and its breakdown product TCE have
historically been detected in the monitoring wells at Site SD-4. The ground water extent of contamination
at the ARS Site SD-4 and the impact to the Navy Supply wells from this source are unknown, at this time.
Therefore, ARS SD-4 cannot be eliminated as a present or historic off-Base contributor of ground water

contamination to the underlying aquifer.

2.1.3 Off-Base Groundwater Condition Discussion Summary

The off-Base groundwater located south and east of NAS JRB Willow Grove is significantly impacted by
the same VOCs that are detected on the Navy property, at Site 1 and in the two Navy potable supply
wells. The results of investigations conducted by EPA and PADEP at the off-Base locations indicate that
there is at least one potential source (the former Kellett aircraft facility) of the VOC contamination in the
immediate vicinity of the off-Base impacted groundwater, although this facility has not been confirmed as
a source, and it is possible that other off-Base sources of contamination may exist. Planned future
investigation by EPA at the Kellett facility may provide additional information regarding the specific

source(s) of the off-Base groundwater contamination.

The results of groundwater flow studies conducted specifically for Site 1 (by the Navy) and for the region
(by the USGS) indicate that the impacted off-Base groundwater (in the vicinity of the former Kellett facility)
is located hydraulically upgradient of NAS JRB Willow Grove, and that the general direction of
groundwater flow is from this off-Base area towards the Base. These observations confirm the potential
for the source of the groundwater contamination at Site 1 and in the supply wells to be an off-Base

location.

The surface water contamination at the former Kellett facility indicates that TCE, PCE, and 1,1,1-TCA
(which have been documented as having been used at the facility) were apparently released there to the
environment. PCE is the dominant contaminant at both Kellett and within the Navy supply wells. The
Kellett facility sits on or very near the outcrop area of the most highly contaminated lithologic unit
(Unit “H™) beneath the Privet Road Site (Figure 1). In their initial report (USGS 2001), the USGS also
noted that the fractures associated with Lithologic Unit H formed one of the more pervasive fracture sets
(in terms of interconnectedness and continuity) beneath the Privet Road Site and in the two supply well
boreholes. Michalski and Britton (Ground Water, Vol 35, No. 2, 1997) point out that within the Triassic
Basin, updip extensions of the major bedding fractures into the weathered zone provide dominant

pathways for downdip drainage across the weathered zone. Thus, a plausible conceptual model would
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include the introduction of the TCE, PCE, and 1,1,1-TCA into the aquifer near the Kellett facility, the
downdip (and downgradient) migration of the contaminants within the bedding plane fractures, and the
subsequent capture of these contaminants by the Navy supply wells. This model also explains why the
VOCs detected in the vicinity of Site 1 occur dominantly within the semiconfined zone as opposed to the
shallower unconfined zone, where they would be expected if these wells were located in the proximity of

the contamination source.

Regulators have questioned whether the off-Base contamination could be the result of a groundwater
plume originating at, and migrating from NAS JRB Willow Grove property to off-Base locations; because
the USGS interpretation of groundwater flow indicates a local north to northeastward component of flow in
the vicinity of the former Kellett facility (see Figure 1). The Navy monitoring wells installed around the
Tinius-Olsen property are located in a position that is generally upgradient of the former Kellett facility,
based on topography and the USGS interpretation of local groundwater flow direction. The groundwater
analytical results from these wells do not contain chlorinated VOCs, indicating that the contamination

detected in the vicinity of the former Kellett property does not originate on the NAS JRB Willow Grove

property.

2.2 GROUNDWATER QUALITY AT THE BASE PROPERTY BOUNDARY

Subsequent to the submittal of the RI report for Site 1, the regulatory community expressed the opinion
that the lack of groundwater information at the NAS JRB Willow Grove property boundary along Easton
Road was a key data gap in the technical discussions linking the off-Base groundwater conditions to the
on-Base impacts to the Navy supply wells. As a result, the Navy contracted with ECOR Solutions
(ECOR) to perform field work and data collection in accordance with the approved Work Plan for
Groundwater Investigation, summer 2005 Continued Groundwater Source Investigation,
Site 1 - Groundwater (OU 3) (Tetra Tech NUS, September 2005).

The purpose of this investigation was to acquire the additional data needed to support the hypothesis that
the volatile organic compounds (VOCs) detected in the Navy supply wells are emanating from an off-
Base source. Three new monitoring wells were installed at two locations adjacent to the NAS JRB Willow
Grove boundary along Easton Road (Figure 1). These wells, which are located geologically updip and
hydraulically upgradient from Site 1, were installed to determine the quality of the local groundwater that

is migrating onto NAS JRB Willow Grove from upgradient, off-Base locations.
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2.2.1 Scope Continued Groundwater Investigation

The following field investigation tasks were completed to measure the quality of groundwater migrating
onto NAS JRB Willow Grove property from upgradient, off-Base locations.

e Monitoring Well Installation Three new monitoring wells were installed at two locations (see Figure 1).
One of the wells (01MWO09S) was installed at a location in a direct line between the former Kellett
facility and the Navy supply wells. Two of the wells (01MW10S and 01MW10D) were installed at a
location geologically downdip of the former Kellett facility and generally along bedrock strike from the
Navy supply wells.

e Groundwater Sampling and Analysis The new monitoring wells were sampled for VOCs. Before

permanent monitoring well construction within the borehole, groundwater samples were obtained
from multiple horizons at each location by performing packer tests within the open borehole.
Samples were also obtained from the permanent monitoring wells that were subsequently installed
within the boreholes.

2.2.2 Monitoring Well Installation

The locations of the new monitoring wells are illustrated on Figure 1. The rationale for each location
relative to the site conceptual model and to the identified data gaps is discussed briefly in Section 2.2.1
and in detail in the work plan (TtNUS, September 2005). Construction details for each well are

summarized in Appendix G.

2221 Borehole Drilling

The drilling subcontractor was Eichelbergers, Inc., of Mechanicsburg, Pennsylvania. The monitoring well
boreholes were drilled by the air percussion drilling method. At each location, an 8-inch I.D. steel casing
was grouted into a 12-inch borehole that was drilled to a depth of 30 feet, or approximately 20 feet below
the overburden/bedrock interface. At each location, a nominal 8-inch diameter borehole was drilled out of
the casing to the total depth of the borehole, 150 feet for 01MWO09 and 350 feet for 01IMW10.

The boreholes were logged by an ECOR geologist. The geologist also monitored the borehole for

organic vapors with a photoionization detector (PID). The boring logs are included in Appendix E.
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2.2.2.2 Geophysical Borehole Logging

Geophysical logs of the open-bedrock boreholes were obtained by the United States Geological Survey
(USGS) under their interagency agreement with the Navy. The boreholes were logged a minimum of
2 days after their drilling completion to allow the borehole parameters to return to ambient conditions.

The borehole logs generated by the USGS included the following:

e Caliper

e Natural gamma

e Single point resistance

e Fluid temperature

e  Fluid conductivity

e  Fluid velocity by heat pulse flowmeter
e Borehole television

e Digital acoustic televiewer

Copies of the logs and documentation of the borehole logging program are provided in a report published
by the USGS (USGS, 2007).

2.2.2.3 Aquifer-Isolation (Packer) Testing

The boring logs generated by ECOR and the geophysical logs generated by the USGS were reviewed by
the Navy, EPA, ECOR, TtNUS, and the USGS. For each borehole, several vertical intervals were
identified as potential screen zones for permanent monitoring wells to be built in the boreholes. Because
selection of the zone to be screened was not unequivocal, packer testing of the potential zones was
performed to determine VOC concentrations of those zones. Laboratory analytical results from the
packer tests are included in Appendix F (these results did not receive validation). The documentation of
the aquifer isolation tests is provided in a report published by the USGS (USGS, 2007). The analytical

results for PCE are also illustrated on the hydrogeologic cross-section presented as an inset to Figure 1.

The packer tests were performed by the USGS. Inflatable straddle packers were used to isolate the
water-bearing zones of interest, and a submersible pump was used to obtain groundwater samples from
these zones. ECOR collected groundwater samples and submitted them via overnight air courier to a
Navy-approved laboratory for low-concentration VOC analyses on a quick-turnaround (48-hour) schedule.
Groundwater samples were analyzed fro VOCs by laboratory analytical method SW-846 Method 8260B.
Analytical data from the packer samples was used for field screening purposes to guide permanent

monitoring well construction details only, and therefore was not validated.
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In addition to obtaining groundwater samples, the USGS investigated the hydraulic connection between
the pumped interval and other stratigraphic intervals in both the newly installed monitoring wells and
adjacent wells by installing pressure transducers and monitoring water level changes induced by
pumping. During this investigation, the USGS noted that water levels in 01IMWO09 were somewhat
influenced by the pumping of the Navy supply wells and that water levels in 01IMW10 were strongly
influenced by the pumping of the Navy supply wells, confirming the frequently-noted observation of
enhanced drawdown along bedrock strike within the Stockton Formation and establishing that the zone of

influence of the supply wells extends at least to the vicinity of 01IMW10.

2.2.2.4 Monitoring Well Installation and Development

The boreholes were fitted with screened monitoring wells constructed to monitor groundwater from a
specific vertical interval. The interval to be monitored in each monitoring well was generally based upon
the approximate depth where hydrogeological and chemical data were needed to fill the data gaps at that
location, and was based upon the evaluation criteria discussed above, including the boring logs,
geophysical logs, and packer test results. Well construction details for the three new monitoring wells are

summarized in Table 1. Well construction diagrams are included in Appendix G.

The monitoring wells were constructed with 2-inch-diameter (at 01MW10) or 4-inch-diameter
(at 01IMWOQ9), flush-joint and threaded PVC well casing and corresponding 2-inch or 4-inch-diameter,
Schedule 40, 0.020-inch slotted well screen fitted with a bottom cap. At location 01MWO09, a single well
was installed within the borehole, and at location 01IMW10, two wells were installed within the borehole.
At each location, the bottom of the well screen was installed above the bottom of the borehole. The
interval between the bottom of the monitoring well screen and the bottom of the borehole was backfilled
with bentonite at 01IMWO09 and with gravel at 01IMW10, because the interval to be sealed at the latter
location was short and no significant water-bearing zones were identified within that interval. The annular
space between the well screens and the boreholes was packed with No. 2 quartz sand to a height of
5 feet above the top of the screens and a bentonite seal with a thickness of 5 feet was emplaced above
the sand pack. The remainder of the annular space from the bentonite seal to the ground surface was
grouted with a 5 percent bentonite/cement grout. The monitoring wells were subsequently developed
with a submersible pump. Reference elevations were established by James M. Stewart, Inc., a

Pennsylvania-licensed surveyor. The survey data is included in Appendix H.
2.2.3 Groundwater Sampling and Analysis
The three new monitoring wells were sampled for low-concentration TCL VOCs. The analytical data are

summarized in Table 2. The complete set of validated analytical data is presented in Appendix I.
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Low-concentration TCL VOC analyses were performed by SW-846 Method 8260B. A Practical
Quantitation Limit (PQL) of 1 ug/L was achieved for most compounds. Samples from all monitoring wells

were also analyzed in the field for the following parameters.

e Dissolved oxygen (meter)
° pH
e temperature

e conductivity (meter)
Groundwater samples were obtained by the low-flow purging and sampling method following EPA
Region 3 guidelines (Bulletin QADO023 - June 16, 1999). The new monitoring wells were sampled a

minimum of 2 weeks after their development.

224 Groundwater Quality at the Base Boundary Discussion

Analytical results from the new monitoring well locations installed along the fence line (see Figure 1)
confirm the presence of VOCs in the groundwater at the NAS JRB Willow Grove property boundary.
Based on the site-specific groundwater flow directions interpreted by the Navy for Site 1 and the regional
groundwater flow directions interpreted by the USGS, the new wells are at a location that is hydraulically
upgradient of Site 1 and the Base potable water supply wells, and hydraulically downgradient from the
identified area of off-Base VOC groundwater contamination (Section 2.1). These results confirm that
contaminated groundwater originating at an off-Base location is migrating onto the NAS JRB Willow

Grove property along the eastern boundary of the Base.

Monitoring well 01MWOQ09 was installed at a location between the Navy supply wells and the off-Base
former Kellett facility. Based on the overall regional groundwater flow direction to the northwest, this well
is located almost directly downgradient of the Kellett facility, and directly upgradient of the Navy supply
wells. The analytical results from 01MWO09, however, indicate that the groundwater at this location is not
highly contaminated (see Cross-Section Inset, Figure 1). These results are interpreted to indicate that the
local groundwater east of the Base and in the vicinity of the Kellett facility flows in a more northward
direction in response to the local topography (as indicated by the intermittent-to-perennial stream valley,
and as interpreted by the USGS). This northward direction of groundwater flow places 01MWO09 along
the western fringe of the off-Base plume (in agreement with the low VOC concentrations detected in this
well), and places the off-Base residential well (Section 2.1.2.2) nearly directly downgradient of the former
Kellett facility (in agreement with the high VOC concentrations detected in this residential well). Together,

the regional groundwater flow interpretation and the analytical results from these wells indicate that an
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off-Base groundwater plume originating somewhere in the vicinity of the former Kellett facility flows in a
generally northward direction.

Monitoring well cluster 01IMW10 was installed at a location downgradient of the former Kellett facility, and
along the bedrock strike of the Navy supply wells. The water level in the 01MW10 borehole was strongly
influenced by the pumping of the Navy supply wells (approximately 4.7 feet of hydraulic head per
pumping cycle), which reflects the characteristic enhanced drawdown along bedrock strike that is typical
for the Stockton Formation, and which places the 01MW10 location within the zone of influence of the
pumping wells. Although there are insufficient hydraulic head data along Rte. 611 to define the actual
capture zone of the wells, the magnitude of the head fluctuations within the zone of influence and the
similarity of the chemical signature (VOC concentrations) between 01MW10 and Supply Well No. 1
strongly suggest that the VOCs detected in the Navy supply wells are attributable to the off-Base plume
that is migrating under ambient conditions to the vicinity of 01MW10, where the plume is captured by, and
drawn into, the Navy supply wells. The generally similar vertical distribution and concentrations of VOCs
in 01IMW10 and Navy Supply Well No. 1 are consistent with this interpretation. The VOC concentrations
in Supply Well No. 2 are historically lower than Well No. 1, but Well No. 2 is a much less efficient well

(as determined by specific capacities).

In conclusion, the available hydrogeological and chemical data for the off-Base areas located adjacent to
the NAS JRB Willow Grove, and the delineation of the Base’s boundary conditions (located between the
off-Base areas and the Navy's supply wells), are consistent with the existence of a VOC plume that
emanates from an off-Base source (possibly from multiple sources) somewhere in the vicinity of the
former Kellett facility, and flows in a generally northward direction under ambient conditions until the

plume is captured by the Navy supply wells, and drawn along strike into the wells.

2.3 GROUNDWATER CONDITIONS IN THE VICINITY OF THE SUPPLY WELLS

The RI report (Tetra Tech NUS, July 2002) concluded that the nature and three-dimensional extent of
TCE and PCE in the vicinity of Site 1 and the Navy supply wells is extremely complex, and that possibly
two PCE plumes and four TCE plumes coalesce (at least laterally, if not vertically) in this area. Based on
the convergence of multiple lines of evidence, the report concluded that an off-Base source was the most
significant source of the VOCs detected in the Navy supply wells (this interpretation is summarized in
Sections 2.1 and 2.2 of this report). Based on the site conceptual model (including the nature and extent
of the VOCs and the groundwater flow characteristics relative to the unconfined and semiconfined
portions of the aquifer) the report also postulated three potential on-Base, lesser sources of VOCs that
could not be the primary source of the VOCs in the supply wells, but might still be impacting the wells to a

lesser extent. These potential sources included:
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e A possible minor source of PCE at the Privet Road Compound (Site 1).

e A potential source of PCE and TCE in the vicinity of Supply Well No. 1 or the Public Works Building.

e A potential minor source of TCE southwest of the compound, in the vicinity of, or upgradient from, the
Navy Fuel Farm.

In the 2002 RI report, the identification of these potential lesser, on-Base sources was constrained to
varying degrees by the absence of monitoring wells at some locations, or, if wells were present, by the
absence of well clusters to simultaneously monitor the unconfined and semiconfined portions of the
aquifer. Subsequent to the completion of the 2002 RI report, the Navy installed additional monitoring
wells to address these data gaps. The results from the additional wells (combined with the previously
existing data) are summarized in the following discussion, and are presented and discussed in much
more detail in the Remedial Investigation Addendum 3 for Site 1 Groundwater - Privet Road Compound
(Tetra Tech NUS, September 2005).

The monitoring wells existing in the vicinity of Site 1 and the Navy supply wells are illustrated in Figure 1,
and their analytical results for TCE and PCE in the unconfined and semiconfined portions of the aquifer
are illustrated in Figure 2 through Figure 5. The analytical results from interval packer (isolation) tests
conducted in the Navy supply wells is summarized in Table 3, and the PCE results from these packer

tests are illustrated on the hydrogeologic cross-section (Inset on Figure 1).

2.3.1 Groundwater Conditions in the Vicinity of Site 1

As discussed in detail in the RI report (Tetra Tech NUS, July 2002), the lateral extent and vertical
distribution of TCE and PCE at Site 1 (relative to their concentrations upgradient and downgradient of the
site, and their concentrations in the unconfined versus the semiconfined portions of the aquifer) indicate
that the primary source of VOCs in the Site 1 monitoring wells is not located in the immediate vicinity of

the former Privet Road Compound, but must be at some unknown, upgradient location.

Site 1 may be a minor source of PCE because of the detections of PCE in monitoring wells located
downgradient of the northwestern corner of the site at concentrations ranging from 4 - 6 ug/L in the
unconfined zone (Figure 4) to 5-11 ug/L in the semiconfined zone (Figure 5). The absence of PCE in the
Site 1 soils, the absence of PCE in other downgradient monitoring wells, and the absence of PCE in the
monitoring wells located between Site 1 and the supply wells, however, indicate that the site is not a
substantial source of PCE to the groundwater, and that this groundwater is not the primary source (or not
a source at all) of the PCE detected in the supply wells.
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2.3.2 Groundwater Conditions in the Vicinity of Supply Well No. 1

The 2002 RI report concluded that a minor source of TCE and PCE might exist in the general vicinity of
Supply Well No. 1 and the Public Works Building (Bldg. No. 78). As a result, the Navy subsequently
installed a well cluster to monitor the unconfined (10MW27) and semiconfined (10MW28) portions of the

aquifer at this location.

23.2.1 TCE

TCE was detected at a maximum concentration of 0.2J ug/L in the unconfined zone (10MW27), indicating
that a very minor source of TCE exists in this area (Figure 2). TCE was detected at a concentration of
2 ug/L in the semiconfined zone (10MW28) (Figure 3). The higher concentrations of TCE in the
semiconfined aquifer versus the unconfined aquifer supports the conclusion that the source of the TCE is
not in the immediate vicinity of the monitoring wells, but must be at some hydraulically upgradient

location.

Although the higher concentration of TCE in the semiconfined aquifer (10MW28) versus the unconfined
aquifer (L0OMW27) overall are consistent with the site conceptual model, the presence of TCE in 10MW28
(screened from 98 - 108 feet) and its absence in Supply Well No. 1 within the packered intervals of similar
depth (79 - 85 feet, 106 feet, and 124 - 152 feet) represents an apparent inconsistency in this
compound’s distribution. Former monitoring well MW-1 (a former monitoring well that was reportedly
damaged by construction and apparently covered by a building foundation or asphalt paving) was located
near (approximately 200 feet northeast) of 10MW28. This well was cased to a depth of 40 feet, and was
an open borehole between the depths of 40 - 200 feet. An historical (1984) groundwater sample from
MW-1 contained TCE at a concentration of 2.3 ug/L, which is similar to the concentrations detected in
10MW28 (2 ug/L) and in the fracture within Supply Well No. 1 located at a depth of 182 feet (2.4 ug/L).
The RI concluded that under non-pumping conditions, the vertical hydraulic gradient in this area is
oriented upward, indicating the tendency for groundwater (in the absence of a confining layer) to flow
upward from the confined interval to the unconfined interval and potentially redistribute the deeper
contamination into the shallower horizons. The circumstantial evidence discussed above indicates that
this vertical flow may account for the presence of the shallow groundwater contamination detected in the
vicinity of these wells. The Navy has tried to locate the former well MW-1 (using historical site drawings
and a magnetometer), but without success. If the former monitoring well MW-1 is the cause of the low

levels of TCE detected in this area, there is no way to confirm that relationship now.
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2.3.2.2 PCE

PCE was not detected in the unconfined zone (10MW?27) (Figure 4), and was detected at a maximum
concentration of 5 ug/L in the semiconfined zone (10MW28) (Figure 5). The non-detection of the PCE in
the shallow groundwater and the detection of PCE in the semiconfined aquifer at the same location
support the conclusion that the source of the PCE is not in this immediate area. If the source was in this
area (or just upgradient of this area), then PCE would have been expected in the unconfined aquifer. The
absence of PCE in the unconfined aquifer and the presence of PCE in the semiconfined aquifer indicates
that the primary source of the PCE contamination in this area must be located hydraulically upgradient
and at a sufficient distance to allow the PCE to migrate to the depths where it is detected within the

semiconfined aquifer.

The PCE concentration in the semiconfined zone is consistent with the PCE concentrations (ranging from
1.7J - 6.2J ug/L) that were detected in the shallower packer test intervals (between the depths of
52 - 152 feet) in the adjacent Supply Well No. 1 (see Figure 1 and Table 3). The RI report had tentatively
attributed these shallower PCE detections in the supply well to groundwater impacts within the
unconfined zone, but also concluded that based on the depths of the packered intervals and the
conceptual site model, most of these zones were potentially in the semiconfined portion of the aquifer.
The analytical data from the 10MW27/28 well cluster (see Figure 2 through Figure 5) indicate that the
shallower packered intervals within Supply Well No. 1 are within the semiconfined portion of the aquifer,

and that the VOCs detected in this zone are attributable to a hydraulically upgradient source.

2.3.2.3 cis-1,2-Dichloroethene (cis-1,2-DCE)

Cis-1,2-DCE was not detected in the unconfined zone (10MW27), and was detected in the semiconfined
aquifer (10MW?28) at a low concentration of 0.2J ug/L. Cis-1,2-DCE generally occurs as a dechlorination
(breakdown) product of TCE, and typically has a similar extent or occurrence pattern as the parent
compound. In the Supply Well No. 1 packer tests, cis-1,2-DCE was detected at concentrations ranging
from 1.0J - 4.7J ug/L in the four zones ranging between the depths of 182 - 354 that also contained
detections of TCE (Table 3). Similarly, cis-1,2-DCE was not detected in the four shallower zones (ranging
between the depths of 52 - 152 feet) where TCE was not detected. Within the other Site 1 monitoring
wells, cis-1,2-DCE was only reported from 05MWO71, which is also the monitoring well that is most heavily
impacted by TCE. At the new monitoring well cluster 10MW27/ 10MW?28, the absence of cis-1,2-DCE in
the unconfined aquifer and its occurrence at a very low concentration in the confined aquifer are
consistent and proportional to the concentrations of TCE reported from these wells, and similarly indicate
that there is not a significant source of TCE (or cis-1,2-DCE) in the immediate vicinity of these monitoring

wells.
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2.3.2.4 1,1,1-Trichloroethane (1,1,1-TCA)

1,1,1-TCA was detected in both the unconfined (10MW27) and semiconfined (10MW28) zones, but the
concentrations in the unconfined aquifer are greater by approximately one order of magnitude. The
concentrations of 1,1,1-TCA in the unconfined zone range between 3 - 6 ug/L, and the concentrations in

the semiconfined zone range between 0.5J - 0.9J ug/L.

For the Supply Well No. 1 packer tests, 1,1,1-TCA was detected at concentrations ranging between
1.5J and 2.6 ug/L in four of the five zones tested between the subsurface depths of 52 - 182 feet, but it
was not detected in the three deeper zones tested between the subsurface depths of 241 - 354 feet
(Table 3). For the Supply Well No. 2 packer tests, 1,1,1-TCA was not detected in any of the five zones
tested between the subsurface depths of 68 - 314 feet. At Site 1, the only two historical detections of
1,1,1-TCA were at 0IMWO1S (1J ug/L in 1991 but not detected in 1997), and at 01MWOG6I
(3J ug/L in 1991 but ND in 1997).

The observations that the highest concentrations of 1,1,1-TCA are detected in the shallower (unconfined)
portions of the aquifer, and that the detections (except for the two low detections in 1991) are restricted to
the immediate vicinity of Supply Well No. 1, are apparently indicative of a minor source of 1,1,1-TCA in
the general vicinity (or just upgradient) of 10MW27. This VOC, however, has also been detected
upgradient and off-Base at the former Kellett facility (Section 2.1.2.1) and in the adjacent residential well
(Section 2.1.2.2).

2.3.25 1,1-Dichloroethene (1,1-DCE)

1,1-DCE was detected in both the unconfined (10MW27) and semiconfined (L0MW28) zones, but the
concentrations in the unconfined aquifer are greater by approximately one order of magnitude. The
concentrations of 1,1-DCE in the unconfined zone range between 2 - 4 ug/L, and the concentrations in

the semiconfined zone range between 0.1J - 0.4J ug/L.

1,1-DCE was not detected during the Site 1 Rl in either the Navy supply wells or the Site 1 monitoring
wells. The limited areal extent of 1,1-DCE in the vicinity of the new monitoring well cluster, and the
observation that the highest concentrations are detected in the shallower (unconfined) portion of the
aquifer, appear to be indicative of a minor source of 1,1-DCE in the general vicinity (or just upgradient) of
10MW27. This VOC, however, has also been detected upgradient and off-Base in the residential well
adjacent to the former Kellett facility (Section 2.1.2.2), and in the commercial establishment well
(Section 2.1.2.3).
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2.3.2.6 Discussion of Groundwater Conditions in the Vicinity of Supply Well No. 1

The groundwater analytical results from the new monitoring well cluster 10MW27/10MW28 and the
packer test results from the Navy supply wells indicate that there is no significant source of TCE or PCE
in the vicinity of Supply Well No. 1.

Although the concentrations are low in an absolute sense, the relatively higher concentrations of
1,1,1-TCA and 1,1-DCE in the unconfined aquifer versus the semiconfined aquifer indicate that a minor
source of these VOCs may exist in this general area. Both of these VOCs, however, are also detected in
the off-Base, upgradient groundwater, and their vertical distribution in the vicinity of Supply Well No. 1
may also have been influenced by redistribution through the open borehole of former monitoring well
MW-1.

2.3.3 Groundwater Conditions in the Vicinity of the Navy Fuel Farm

The RI report (Tetra Tech NUS, July 2002) concluded that although the data were considered incomplete
and inconclusive, the quantitative distribution of TCE within the upper portion of the semiconfined aquifer
at, and downgradient of, Site 1 (Figure 3) was indicative of possible TCE sources located either in the
general vicinity, or upgradient, of Site 10 (the Navy Fuel Farm), and Site Screening Area 11 (the Aircraft
Parking Apron). As a result, three new deeper monitoring wells were installed adjacent to existing
shallow wells at the fuel farm (new wells 10MW24, -25, and -26) to create cluster locations monitoring

both the unconfined and semiconfined portions of the aquifer.

The analytical results for all of the Site 10 and Site 11 monitoring wells for TCE are included in Figure 2
(unconfined zone) and Figure 3 (semiconfined zone), and for PCE in Figure 4 (unconfined zone) and
Figure 5 (semiconfined zone). These analytical results indicate that overall, the VOCs of concern occur
infrequently and at very low concentrations (typically less than 1 ug/L) in the general vicinity of the Fuel

Farm.

233.1 TCE

The Fuel Farm is not a significant source of TCE. TCE is detected in only a few wells at low
concentrations (none exceeding 0.5J ug/L), which is not indicative of a significant source in this area, or a
source large enough to account for the TCE concentrations detected within the upper portion of the
confined aquifer at Site 1. The low detections of TCE in the unconfined aquifer (Figure 2) indicate that
several very minor sources of TCE may exist in this area, including the Aircraft Parking Apron

(Site Screening Area 11).
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2.3.3.2 PCE

PCE is detected in only one shallow well at a low concentration (0.6J ug/L) at the Fuel Farm (Figure 4),
indicating that this site is not a source of this VOC. PCE is detected in the semiconfined aquifer at low
concentrations (less than 0.5 ug/L) in only two monitoring wells (Figure 5) that also have corresponding

and similarly low concentrations of TCE.

The concentrations of PCE (and TCE) detected at the Fuel Farm are consistent with the concentrations
detected further upgradient at the Navy property boundary in monitoring well 01IMWOQ9 (Figure 1,
Cross-Section inset). Based on the regional groundwater flow patterns, the limited detections of VOCs at
low concentrations within the confined aquifer at the Fuel Farm are interpreted to represent the western
lateral extent of the large off-Base VOC plume that originates in the general area of the former Kellett

facility.

2.3.3.3 Other VOCs

A minor source of 1,1-DCA may exist in the general vicinity (but upgradient) of the Fuel Farm. Multiple
wells monitoring both the unconfined and confined portions of the aquifer contain low concentrations
(1 ug/L or less) of 1,1-DCA, which are located upgradient of the Fuel Farm. The presence of 1,1-DCA in
the unconfined aquifer at the Fuel Farm, and its absence in the adjacent off-Base groundwater, suggest

that the minor source of this VOC may be on Base.

Multiple monitoring wells at the Fuel Farm contain BTEX compounds that have been addressed by a
remedial action. These compounds are not discussed in this report because they are not detected in the
Navy supply wells, and their distribution does not impact the evaluation of the Fuel Farm vicinity as a

potential source of the VOCs in the supply wells or the Site 1 monitoring wells.

24 OTHER POTENTIAL SOURCE AREAS IN THE VICINITY OF THE SUPPLY WELLS

Regulators questioned the function and use of the NAS JRB Willow Grove administrative buildings that
are clustered in the vicinity of the main entrance gate, in the east-central portion of the Base
(see Figure 1). These buildings lay directly upgradient from Site 1 and the Navy supply wells, based on
both the regional and Site 1 - specific interpreted groundwater flow directions. In addition, the regional
groundwater flow interpretation suggests that the groundwater in this area could potentially be influenced
by the local northward component of groundwater flow. Thus, if the groundwater plume were to originate

in this portion of the Base, it would be possible for the plume to either migrate directly downgradient to the
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vicinity of Site 1 and the supply wells, or to initially migrate off-Base (and either cause or contribute to the

off-Base groundwater plume) before ultimately being captured by the Navy supply wells.

In response to these concerns, the Navy (in 2005) conducted a desktop survey and assessment of these
buildings, and concluded that they are administrative buildings in which VOCs were neither used nor
stored. Although documentation of this survey is no longer available, these conclusions were recently
reinforced and documented by the CERFA (Community Environmental Response Facilitation Act)
Identification of Uncontaminated Property at the NAS JRB Willow Grove (Tetra Tech NUS,
December 2006).
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3.0 SUMMARY OF CONCLUSIONS

The major source of the VOCs that are detected in the Site 1 groundwater and in the Navy potable supply
wells is located upgradient of Site 1, at an off-Base location. The integration of the hydrogeological and
chemical data produced by the Navy during multiple field investigations, combined with the results
produced by the regulatory agencies in their investigations of off-Base facilities, documents the existence
of the VOCs in the off-Base groundwater, and the flow of this groundwater onto the NAS JRB Willow

Grove property.

Potential on-Base sources of the Site 1 VOCs that were identified in the RI report (Tetra Tech NUS,
July 2002) have had data gaps filled through additional post-RI investigation. These new data support
the interpretations and conclusion drawn in the Rl that although Site 1 and the adjacent areas may locally
constitute a minor source of VOCs, they cannot account for the higher concentrations of VOCs that are
detected in the deeper, semiconfined aquifer beneath Site 1, in the Navy supply wells, and at the off-Base

locations.
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TABLE 1 -
MONITORING WELL CONSTRUCTION DETAILS

CONTINUED GROUNDWATER (OU 3) SOURCE INVESTIGATION
'SITE 1 - PRIVET ROAD COMPOUND
_ , NAS JRB WILLOW GROVE
HORSHAM TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA

WELL BOREHOLE SCREEN SANDPACK REFERENCE

DEPTH (ft) INTERVAL INTERVAL ELEVATION
2 ~ ’ (TOP OF PVC CASING)
01MW09S 150 - 120 - 130 ~ 115-135 ~ 338.53
01MW10S 350 148-158 . 143 - 163 ~ 317.00
01MW10D 300 - 320 295 - 320 31701




ABLE 2
GROUNDWATER ANALYTICAL RESULTS SUMMARY
NAS JRB WILLOW GROVE, PA
Site 1 - January-February 2006

: Methylene
Well ID Date Sampled Acetone | CCl4 | Chloroform | cis-1,2-DCE | Chloride PCE TCE | Toluene
01MW10S 2-Feb-06 ND ND 4.5 2.6 30B 20 32 0 24§
01MW10D 3-Feb-06 267 - ND 0471 0597 1.0B 3.0 0 8.8 J 0'33 J
0IMW09 7-Peb-06 ND 0307 1.2 28 ND 6.8 3 3 ND

Notes:

Only analytes detected in at least one sample are mcluded on the table. Results are reported in ug/L.

ND: Compound Not Detected
J : Estitated value

B : Analyte was also found in the associated lab blank




TABLE 3

SITE 1: PRIVET ROAD COMPOUND
USGS PACKER TEST ANALYTICAL RESULTS OF NAVY SUPPLY WELLS NO. 1 AND NO. 2

— SUPPLY WELL NO. 1 (April 2000)
SAMPLE DEPTH TCE PCE ¢-1,2-DCE 11,1-TCA
52 - 59 ND 4.0J ND 15J
79- 85 ND 17J ND 26J
106 ND 2.0J ND 2.3
124 - 152 ND 62J ND ND
182 24J 16 1.0J 1.9
241 9.0J 34 3.9J ND
756 8.3J 39 47J ND
350 - 354 8.3J 21 314 ND

SUPPLY WELL NO. 2 (March 2000)
SAMPLE DEPTH TCE PCE ¢-1,2-DCE 1,1,1-TCA
68 -74 ND ND ND ND
115 ND ND ND ND
162 164 ] ND ND ND
205 1.1d 3.6J ND ND
314 ND 1.8J ND . ND
Notes:

Sample depth is in feet.

Analytical resuits are in ug/L.

TCE = Trichloroethene.

PCE = Tetrachloroethene.
c-1,2-DCE = cis-1,2-Dichloroethene.
1,1.1-TCA = 1,1,1-Trichloroethane.
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U.S. DEPARTMENT OF THE INTERIOR Prepared in cooperation with the OPEN-FILE REPORT 01-149
U.5. GEOLOGICAL SURVEY U.S. NAVY

75'0|7‘30‘

Y

N NAVALL
sTATIoN
AT ROk
s,

40°1000*

Baza trom U.S, Geological Survey

Amblor 1:24,000, 1963 * EXPLANATION
Ratboro 1:24,000, 1583 m e3P - == = POTENTIOMETRIC CONTOUR -- Shows altitude of the potentiometric surface as defined by measurad
water lavels, altitudes of streams, and topography. Deshed where approximately located. Contour
e intarval (s 20 feet. Altitude in feet above Natlona) Geodetic Vertical Datum of 1929,
R | F:7:4 895202 WATER-LEVEL MEASUREMENT SITE -- Symboi gives location of site, Number is aftituds of warer level

measured In a drilled wall in fee1 above the National Geodetlc Verticat Datum of 1929,

UTH G A 190 LAGETC M
‘ORCLNADON AT CEWTER OF 22T

1 k//3 ] 1 MILE
= — = -

1000 0 1000 2000 3,000 4000 5000 6,000 7.000 FEET

1 12 [ 1 KILOMETER
R

NATIONAL GEODETIC VERTICAL DATUM OF 1829

LOCATION OF MAPPED AREA

ALTITUDE AND CONFIGURATION OF THE REGIONAL POTENTIOMETRIC SURFACE,
WILLOW GROVE NAVAL AIR STATION/JOINT RESERVE BASE AND VICINITY,
HORSHAM TOWNSHIF, MONTGOMERY COUNTY, PENNSYLVANIA,

OCTOBER 7-8, 1999
By
RONALD A. SLOTO, DANIEL J. GOODE, AND JOHN H. WAY
2001
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V4

EPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 2 - WASTE INFORMATION

f. IDENTIFICATION

PA

0t STATE

02 SITE NUMBER
1280

. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

s$ts

rgew

01 PHYSICAL STATES (Check 2l that 2pely} 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Check ait that appiy)
(Measures of waste guantities must oe
O a. SOLID [CJe. sSLURRY independent) 3 a roxic [J . sousLe 31 HIGHLY VOLATILE
8. POWDER, FINES  [XJF.LIQUID TONS O 8. coRROSIVE [ ronrectious 0. Expuosive
[ c.stupae []6G.GAs O craoioactive [ 6.riammase O x reacive
CUBIC YARDS Unknown [J o. PERSISTENT [ HGNTABLE [ L iNCOMPATIBLE
[:] D.OTHER 7 M. NOT aPPLICABLE
yrp—re, NO. OF DRUMS
{i. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT | 02 UNITOF MEASURE § 03 COMMENTS
SLU SLUDGE The waste geperated is the re-
oLw QILY WASTE sult of the ajumipup cleanin
S0L SOLVENTS process. The waste is stored
PSD PESTICIDES site until it is removed by a
0cC OTHER ORGANIC CHEMICALS licensed hauler. The waste cons
loc INORGANIC CHEMICALS of the rinse material that exist
ACD ACIDS after the aluminum has been freif
BAS BASES ed with chromocoat, deoxidizer
MES HEAVY METALS oakite aluminum cleaner, and deté
V. HAZARDOUS SUBSTANCES (See aAppendix for most traquently ated CAS Numbers)
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE DISPOSAL METHOD 3% CONCENTRATION 06 MEASURE OF
' CONCENTRATION
SOL 1,1,1-trichloroethane 71-55-6 11 ug/1
<ol chloroform, 67-66-3 230 ug/l
SQL 1,2-dichloroethane 107-06~2 3 ug/kg
SOL trichloroethene 79-01~6 20 ug/1
SOL tetrachloroethene 127-18-4 57 ug/1
MES cadmium 7440-43-9 42 mq/kg
| ues chromium 7440-47-3 1,040 mg/kg
MES copper 7440-50-8 189 mg/kg
MES iron 1309-37-1 186,000 mg/kg
MES lead 7439-92-1 322 mg/kg
MES zinc 7440-66-6 1,830 mg/kg
IV, FEEDSTOCKS (see apoendix for CAS Numbers)
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FDS FDS
FDS FOS
FOS FDS
FDS FOS

VI. SOURCES OF INFORMATION (Cite speaific references, £.9., state files, sample analysis, reports)

.~

NUS FIT 3 site inspection on September 30, 1987

NUS FIT 3 preliminary assessment on March 27, 1987.

PA_DER

files

EPA FORM 2070-13(7-81)
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Pl ?'éub Numbee DA - 57 7 2

sLo13 COMMONWEALTH OF PENNSYLVANIA
* ' DEPARTMENT OF ENVIRONMENTAL RESOURCES , : / /

BUREAU OF LABORATORIES Date Received /e /7%

SPECIAL ANALYSES REPORT

BUSHMENT ) |case FACILITY COLL NUMBER
HG{V\KW‘\ GCAS STAR Y5
FROGHAM  [COLL NAME/PHONE NUMBER TYPE TR 7D ANALYSIS
4@ }44?}0‘/\'\(1/\/ ml\q\’h EC‘{O T&glﬂm < Qam/qt'qmt’ 6/d" $B2- 5726 < <7/
CARD (3 10 COOE {ALL CARDS) 1 LATTUOE 4-10 LONGITUOE 11-18 OATE 19-24 TIME 25-28 KIND 29
. ] Cwy | Mun g T| Est jCase| Fa : w o |~ v Nin
2 ] | HH!!I!H ll[IHOH J11017‘f37}6110510‘
o E ) SUREAU -3 AMIS SANPLE NUMBER 3543 STREAM NAME 44-57 RELATIVE POINT 58
!‘ll]EIQ{P/)HWIS/I"UQ~IIHHHJH!!
DESCRIFTION WHERE SAMPLE WeN: ~T by O |, (g Foa K bofrsg ADDITIONAL LAB ANALYSES
CUSTOOY LOG (n/bdmﬂf/‘(’&’ / VOA =can
.S oae 7-15-9 Hald eadivg of gﬂ.m—‘» Lloo Bre X MTBE.
:/{QOG%{%? LETe | absecued 67 & . T CE o A brechdon s
w C . N -
pop— évﬂi«/ aC7 |  CUALITATIVE REPORT .
' * ' DO NOT WRITE BELOW THIS LINE “U‘%ﬁ’?&#
7

e Wc//&b .S’//e:@ S 3y ‘é";;,\,%“

QUANTITATIVE RESULTS

. UNITS: RESULTS
NALYSIS CODE (SHOW DECIMAL POINTS ON LINES)

(LT TTT7]

JINE PRESENT IN SAMPLE
_ves X __no

S .



-l Z

-~ L

el
.t 1ADL EPa SAMPLE NO.
. VOLATILE ORGANICS ANALYSIS DATA SHEET
i MULTIPLE DILUTION RESULTS T
0145126 .
ab Name: Contract -

——
ab Code: Case No. . SAS No. : SDG No. . 960718HP5972A
at rix: (s0il/water) WATER Lab sSample ID: 96003993
mple wt/vol.: 25.00 (g/mL) ML Lab File 1p. 963993

. W i .
vel: (low/med) LO Date Recelved.
Moisture: decanted: (Y/N) ‘Date Extracted:07/16/96

1centrated Extract Volume {ulL)

-~

Date Analyzed- 07/17/9¢

fection Volume: _(uL) Dilution Factor: 1.9
! Cleanup: (Y/N) N DH: 7.p
S CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
563-58-6-wuuo_. 151-Dichloropropene
10061-01-5--c.._ c1S*1,3-Dichloropropene
10061-02-6~cou-. trans;l,3-Dichloropropene
98-06-6--cuuoo__ l,l—Dlmethylethylbenzene

100-41-4-mcuo_ . Ethylbenzene
87-68-3-—oo____ Hexachlorobutaalene
591-78-6--ucon.__ Z-Hexanone
99-87-6---___. 4~Isopropy toluene

R .

1634-04-4----___ 2—Methoxy-Z-methylpropane
38-82-8---_____ l-Methylethylbenzene
108-10-1---n___ 4-Methy1~2—pentanone
135-98-8«wu__. 1—Methylpropylbenzene
891-20-3-----o.._ Napthalene
103-65-1---_____ n-Propylbenzens
100-42-5-...____ Styrene

630-20~6mcacen._ 1,1,1,2—Tetrachloroethane
79-34-5---______ 1,1, ,2~Tetrachloroethane
127-18-4-woo___ Tefrachloroethene
108-88-3---___._ Toluene

87-61-6-cmo___ 1,2,3—Tr1cHIorobenzene
120-82-3--oo.___ 1,2,4-Tricﬁ%orobenzene
71-55w@emc___ ==1,1,1-Tric Ooroethane ‘
79-00-8-ucooo .. 1,1,2-Trichloroethane
79-01-6--uoo___ Trichloroethene
75-69-4-w-_____ Trichlorofluoromethane
96-18-4 o ____ 1,2,3—Trichloropropane
95-63-6-~-____ 1,2,4~Trimethylbenzene
108-67-8---.____ 1,3,5~Trimethylbenzene
75-01-4-weue___ Vinyl chloride
108-38-3--._____ m/p-Xylene
95-47-6---___ ©-Xylene

FORM I PEST

..;I...;.g..n-._..___,_,“ .

.



LECLET

f/e20—07%

Zan&Robert

From:
Sent:
To:
Subject:

.Sharon:

Zang, Robert
Thursday, November 20, 2003 8:39 AM
Mills, Sharon

RE: Kellet/Hankin Well

I appreciate the feedback. Mrs. Hankin's address is-

Mrs. Janet Hankin
1300 Easton Road
Horsham, PA

19044
Thanks,
Rob
-----Original Message-----
From: Mills, Sharon
Sent: Wednesday, November 19, 2003 2:57 pM
To: Canigiani, Thomas; Zang, Robert

Subject: Kellet/Hankin Well

| have just received the resuits from the sampling that we did at the Hankin well on October 3
water was found to have lead at 30.8 ug/L; there were
ppb. The treated water had no VOAs or inorganics ab

Tom: 1just thought you might be interested.
Rob: I will provide you with a copy of all of the results. Ple

may draft a letter to her.
Thank you both,
-Sharon,

0, 2003. The pre-treated

no VOAs above the MCLs - TCE was ND and PCE was 0.5
ove MCLs. '

ase provide me with Mrs. Hankin’s mailing address so that |
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. } } f | tabUse Only
> ‘5‘7’ tab Number
Rev.11/21
Date Received {z3x— ‘!'7
Matrix Code / ’
BN - ] CASE . FACILITY COLU NUMBER
Dooble ision Gag STAR_ CNYS
MUNIGIPALITY GRANT CODE |COLL NAME/PHONE NUMBER TYPE TR STD ANALYSIS
S e Jff)/ﬁ)ltavm 607 %u«- Carigigm / CioL32-59 3¢, OQ/
3 { )b CODE (ALL CARDS) 4-16 LATITUDE 4-10 LONGITUDE 11-18 DATE 19-24 TIME 25-28 T KND29
7 Cnty Mun T Est Case Fac. ‘61 %
BEEEEEENEN 14101 Lo?l?ﬂ(l/?f()

Ml

L4

BUREAU 35-37 AMIS

FICIT

SAMPLE NUMBER 38-43 STREAM NAME 44-57

Ol 1619111111

L1

RELATIVE POINT 58

APTION WHERE SAMPLE TAKEN:

Sevmyge A= tia/\ At oreswue -Fgu/' &:

REQUESTED LAR ANALYSES

CUSTODY LOG

M gk | o Toedde ] \JOA

(‘)('5’% b‘?Ci [‘L}ILLI\ //'f,z}

xin

(l}"g ”HL/

C_&rbgn =i {Te r on nggr Sof feaer

(05 e, w5591

SHandaleh

: »A’Df}%’qd ( Orkiacon  coevhadioin) Lhedd et be v,
T QUALITATIVE REPORT

DO NOT WRITE BELOW THIS LINE

Tl s Hk  ahheclad Aok

QUANTITATIVE RESULTS

UNITS:

~

. ANALYST,
DRINE PRESENT IN SAMPLE

YES X NO

HEERE HEEEEE
HERER LT[ ]
LIl HEEEEN
HEREE HEEEEN
NN LI L[] ]
HEEER HEEENE
HEREN HEEERN
Ll HEEEEE
HERENN HERERN
HEEEE HEEEEN
QZW e bS5

h <x



1ADL EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MULTIPLE DILUTION RESULTS

0145169
Contract:
Case No.: SAS No.: . SDG No.: 970520ITD
(soil/water) WATER ‘Lab Sample ID: 97002413
e wt/vol: 25.00 {(g/mL) ML Lab File 1ID: 02413
{low/med) LOW Date Received:
foisture: decanted: (Y/N) Date Extracted:
wentrated Extract Volume: {uly) Date Analyzed: 05/21/97
jection Volume: {ul)) Dilution Factor: 1.0
I Cleanup: (Y/N) N pH: 2.0
CONCENTRATION UNITS:
CAS. NO. COMPQUND (ug/L or ug/Kg) UG/L o]
67-64-1~-mem=m~-- Acetone 5.01{U0
71-43-2--~=~=~—~ Benzene 0.50|0
108-86-1~--~=m==—~ BRromobenzene 0.50iU
T4-GTaBmm Bromochloromethane 0.50|U
75-27-4~~—==—=-= Bromodichloromethane . 0.501|U0
75-25-2~ = —mmm Bromoform 0.50|U
74-83«9--—me-==~ Bromomethane 2.0|0
78-93 -3~ wm = - 2-Butanone (MEK) 5.0|U
104~51-8-=~--~--~ n-Butylbenzene 0.50|U
56-23-5n-—secmm=-- Carbon tetrachloride : 8.1
108-90-7-—===-—~ Chlorcbhenzene 0.114{J
75-00-3~~—=~-—m—— Chloroethane 0.501U
67-66~3—-—mmm=-= Chloroform 2.3
T4-8T7-3-==mmmm= Chloromethane 0.50{U
95-49 8w -—mmm——— o-Chlorotoluene 0.50|0
106-43-4-—=~=-~~ p-Chlorotolulene 0.50{U
124-48-1--~-~---Dibromochloromethane 0.50|U
96-12-8-~~=-==--=--1,2~-Dibromo~3~chloropropane_ 0.50|U
106-93-4~~~-m==- 1, 2-Dibromoethane (EDB) 0.50|U
F4-95-3 - mmmm=m Dibromomethane 0.50|0
95-50-1~~~=-===—~ 1,2-Dichlorcbenzene 0.062|J
541-73-1~~=-===~- 1,3-Dichlorobenzene 0.50]0
106-46-7--———=—= 1,4-Dichlorobenzene 0.50|U
75718 m e Dichlorodifluoromethane 0.50}U
T5-34-3 - mer=m~r 1,1-Dichlorcethane 0.57
107-06-2-==w=mm=~ 1,2-Dichloroethane 0.501{0
T5-35-4--mmmmm=- 1,1-Dichloroethene 0.75
156~59-2-—=~~-—~ cis-1,2-Dichlorcethene 4.6
156-60~5-~~=-~-~ Trans-1,2-Dichloroethene 0.50]0
75-09-2-m=m—=m-- Dichloromethane 0.50{U0
78-87-5-wmmm o= 1, 2-Dichloropropane 0.50|U
142-28-9-===--=- 1,3-dichloropropane : 0.50{0
594-20~7~-==-=~~~ 2, 2-Dichloropropane 0.50|U

FORM I PEST

x ﬁ%r“ Y



: 1ADL - EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

MULTIPLE DILUTION RESULTS

0145168
Contract:
ode: Cage No.: . SAS No.: SDG No.: 970520ITD

rix: (soil/water) WATER Lab Sample ID: 97002413

ple wt/vol: 25.00 (g/mL} ML Lab File ID: 02413

el: (low/med) LOW Date Received:

olsture: decanted: (Y/N) Date Extracted:

centrated Extract Volume:: {(ul) Date Analyzed: 05/21/97

ection Volume: (ul) Dilution Factor: 1.0

Cleanup: (Y/N) N pH: 2.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
563-58~6-~--~—~- 1, 1-Dichloropropene 0.50|U
10061-01-5---—-~ cis-1,3-Dichloropropene ©0.501U0
10061-02-6~-~----~ trans-1,3-Dichloropropene 0.50|U
98-06~6—-=~-~~ --1,1-Dimethylethylbenzene 0.50|U
100-41-4--~-=—-=- Ethylbenzene *0.50|0
8B7-68-3--~~--=~~~ Hexachlorobutadiene 0.50}T
591-78~6-=~-~~~- 2-Hexanone 5.010
99-87-6-—-—==~--= 4-Isopropyltoluene 0.50{U
1634-04-4----~--~ 2-Methoxy-2-methylpropane 2.2
98-82~8-~~~-~=-" 1-Methylethylbenzene - 0.5010
108-10-1--==--=-~ 4-Methyl-2-pentanone (MIBK) __ 5.0(U
135-98-8-—~=-=~= 1-Methylpropylbenzene 0.50|0
91-20-3--~-=~==~~ Napthalene 0.50|U
103-65~1--—===== n-Propylbenzene 0.5010
100-42-5--=-~--~ Styrene 0.5010
630-20-6~----- '~--1,1,1,2-Tetrachloroethane 0.50(U
79-34-5-—==~-- --1,1,2,2-Tetrachloroethane 0.501(T
127-18-4--===-~~ Tetrachloroethene 16
108-88-3-~-=~~~-~ Toluene 0.50(U0
B7-6l-b----=m=~~ 1,2,3-Trichlorobenzene 0.50|0
120-82-l-==--=-~~ 1,2,4-Trichlorobenzene 0.50|0
71-55-6~—~—-—=m=—~ 1,1,1-Trichloroethane 0.31}J
79-00-5---~---=-~ 1,1,2-Trichloroethane 0.50|0
79-01-6----=-~--- Trichloroethene 5.0
FEw6Y -l mm Trichlorofluoromethane 0.50{U
96-18-4--~-=-=—~ 1,2,3-Trichloropropane 0.50|U
95-~63~6-——=mwm—--= 1,2,4-Trimethylbenzene 0.504{U
108-67-8--~~~--~ 1,3,5-Trimethylbenzene 0.5010
108-38-3---~-==== m/p-Xylene 1.01|U0
9547 ~f-m = o-Xylene 0.50|0
75-01-4---=w----= Vinyl chloride 0.50iU

FORM I PEST



APPENDIX E



vty
1

7 BORINGLOGE.. * Page_{ of 3_

PROJECT NAME: ' GWINEST. - NAS Wiliow GNEBORING NUMBER: O { Mlwod
PROJECT NUMBER:  NE24¥2-02-D-00S% oAt - o ilelr ulo3les
DRILLING COMPANY: ZICHELRERGERS 1MC » GEOLOGIST: R.&G.SCH AAR
. DRILLING RIG: [NGERSoL RAND = T3 W DRILLER: D.negy _ -
—I1 T [T 1 MATERIAL DESCRIPTION 1T T e mesdng o
g [l Bl Rt fpsomecd T g
Typror] er P | aoemrie | {Dopinire)] Son Denstir s Nl
R0 [Ran 2w Lengehs or """"""" hiaed Coio s . -c Remarkz é
] B o,' | HAatonst Chxsammcatio '?- ? % § :§:
aomesnn e aevrmrs ,_7 - g o m——— o — P REONE Ry N L o
S 45 2! 2w YOPS0re, ORGANA.  BP It e I 14
— 1l itswmewT Sy _ | =< 2 S
— JlincRgensine . | | _ledcd__
— — j lIoeewd — | jeg._
— g — 47 et L e ) - —_— NP IR S Uy p—
o ol | IFep son B — 6 | |
. _,Z_/_ - Ji3eresw (sersT)| 1 led_
S R, ¥ g s _ S N S
. i _ 0d_pd
B O 1 I R~ N A — 12
= | |esd2eccivas Feouem | fMEed S | 69 |
S D P ol 2w | . 1 | i{cvaesarwenes | | oo |_{_log__
Ll | || weactors pens? | - o\ _{_1_
- 4; _ . oo | | Rl
] | REY cdy mmERme | | Cseew)  jed | |
) Bl s f
36t — A4 . @gif STUL SANME . | 1 O
LS /; TN JJERRC. Fone - — .Ef.. —
,&_// ]l ]roe tiansRAd3. | jovereReeeeEl {1
Ll | A _l_loxvenwe e [l 1
1 N - .
._._-47.—-—-—-~-~-'- -t T -4 — - e R ¢ Bank St
%_ﬂ_ré__' - | |l cey tinemoes || Vi Zloced| [ U1
‘ ___4;__ 1l Az FRAGS | N e
%.ﬁ_ <A _l]orocxves 2ene | i H_1_}
B O . P so! ] ALl wzeﬁﬁm\i}_ J,-- A" o0 B g‘;,
- When ek coring. enter rock brokenass. .
= Inctudo monitor reading in 8 foot > o el a o Drilling Area '
Remarks: )l saem ok " ' : Background (ppm):[ |
Convernted {6 Well: Yes o Well iD. ¥




T BORINGLOGE.. © Page 2 of 3

O M 09

PROJECT NAME: G W INVEST., -~ NAS Wiktow GRNEBORING NUMBER:
PROJECT NUMBER: NE2YE2 -03-D~OOSE .DATE: - o, : (o1 * 10305
DRILLING COMPANY: - E(cHELRERGERS I10C - GEOLOGIST: . Gi. ScH ARR )
DRILLING RIG: [NGERSOLL BARD =~ T.3W DRILLER: D.NEY - -
R R [ [ T MATERIAL DESCRIPTION 1T T et reaor et
gt ol s Wl s T v
He.wrd] (R | € o 4 Soll Danstey? s
Trpwor| o %) Demgio | {OepthFL) a1
& Run No, Longth e W.:'W Coior] HMatorigl Clasutfication .. -g Remaris -‘E!l ‘i § .é
Il Rocts c g 1E ._.Z_
Rasrdoees oo 5 .8
— e S— T b o - — -'q.-——-—-—-so
= , j;@l."ﬂmmg_ao_ﬁi_ Y S— {1 1 0 )
. 1 ] | Htammrnves 2 " | _{Yisecddo R
. 7; - dlciey TMinERS | Eadal .
& l¢o - ‘ Al levide sarme | Jover vam_\,_ _
—_t T ]l ITRPcToe g RonE | jenmd®R Lo 1|
S CS g R N A W N | - 1
1T ] lkenemeseae | |ReDucTian |
Alel | Ll chacostone | jimwige |
SR ) Pl RS . _|esaen)
—lge 4 JUN '..-__;:_-"-..__...h Zey & s —
A T . e, seme vineeBuz. | 1]
I A e —i s_vug_-_Trﬂé_eﬁm_fi_ _— 11
A 4..... | i v —f— -1
. ..Zm ' Ll N e TH, - 11
- Pl I 1l cuAanoss | » _
A a2 ? 44 i _
. / S | ;___ No 1TH i —
P 7__.._. ] 1 CARN &ES _
-1 ] J— N
—t— { -
! lm./J ] ¥ v 1 1
- Wiz rock cofing. antar rock
~ Inciude moniter Faading it 8 foct ntervals & e L i roxg d. Driliing Area
Remarks: Background (ppm):
Converted to Well: Yes No well 1.0 ¥#:

A-2




‘- - BORING 1¢ FE" z _Pége_é__cfi__

PROJECT NAME: G INVEST. - NAS Witlow GEEBORING NUMBER: ot MLwa 09
PROJECT NUMBER: NE2Y 2 -02-D—00SE __DATE: - - R YN Oy e
DRILLING COMPANY: EICHELRERLGERS. 1 . GEOLOGIST: R.G. Sci Ane
DRILLING RIG: INGERSoL RAND — T3 W DRILLER; -D.NEY ~ -
- ['—" [ [ MATERIAL DESCRIPTION -7 )
g Rl Bl Rt e ] ¢ ]
S| " [T | mempls | tnwpanipey| 300 Qe s ' N,
mo0 JRun e . TN BUCIN aayonnd PO Metortat Cranad i < Remarks 2 ; § é
Intwreas Rty * . 5 E =
Hardnves ; -3 28
o g — T o - o L Lt £t £t B ‘o\o
N /________ REY conrse wRAGS Q‘J____\NECD ~SeoMy | b 1
e ; - _llesita vpevineDeces] | S | N
Al e ; - Nleswuineeauzeaven || WVl
. ; _ —loNeena2ameny -} ) |
Mo ; et liGenEenay foR YO [ LY
N _/ ] o | noDEReTE, _ _ IR
.; o jasrt "1 ) Sumee Feod aevdo- | - j
' E g e — {2 | Jlust —_|3c1ePRGE on ___j_ _
S S P J “jetey FINER FTRA&S e ;L
A e | Geey cocca | |Cw2) [
e HeD. H weRau | | Yiew 2sea]
et DENAD _OF _FTe. —
— e ) (NG RERS (nG FINES _
I —} [Qorineenganan |
RIS / 1. FIRe ~ @R iracepnsnaal
. 4 P L ] Jtengse taxgtenTs Betod]
I e ! Al i
A ES: 4___ o {od [Fe comTENT INnceenind
_____4__ vty DeeTH N
B0 = —l L iRans ion EooH ey |
—fe 4 J— - | ] [inoee>ryas’ coneHinalaciantiod
- g N O | | |2e0onmes _cnoceR| | VIED ~ seod|
R ammy Py |25 FRAGS inceen 118w Neeendd J |
e 4 APPROALN KNG i |1} |
B lse /J .EQEJ ]._.V_J FRAC IonE ) - — ......_.|.._. (SO
“When rock coring. anter sock brokaness. .
= lncuse mosiicr D in & ook [+ b el g o, Drilling Area
Remarks: Background (ppm):[ |
Converted lo Well: Yes No Well L.D. #:




77 BORINGLOGE. Proe L ofd

GUIINEST,. -~ NAS Liiiow GEDEBORING NUMBER: O( MW tO

 PROJECT NAME:
PROJECT NUMBER: ANEL24 12 -03-D-00SF L DATE: v o itlot « w{ozlos
DRILLING COMPANY:  EleHelREDGERS | NC - GEOLOGIST: . G. Sch AQR,
DRILLING RIG: |NGER SO PARD =~ T3 W DRILLER: D.nEY - -
1T [ [ [ MATERIAL DESCRIPTION T T e e oo
Sanpie | Deptn am:.la Jorpio | Ltowolony T—7 u
Mo and] fFL} [ o jrecavery i} Changs {o 5
Yypeorl or 0 tampie | (DoptuEL)] 20 Deachw g is
:" e e aa::m ’:’a Color] fAnturint Clsoatfication .. _-‘S: Remarks‘ ‘é %_ g .g
InCarvad .- - 3 E R
Hardnewo . - 3 B3
—t— 1 oeaT 1] —f— ied et} -l O
=g 30w TOP o1 wiz  [$PL : od_1_|_|1
W Pt N S | joRaAMe ConmTanty | | }_Jeqo.q
A | L~ o | -
— =l — feoosE | e ne sier | a3l _pdl
— —_—F J_ o D=0 -1 | S G S
oAt e pewwwentuses ewd |snevtgal  loal ||
N .4; ] 30 N e _|over oRessors | |OH0Y
I D P o - 1] - O YN0 I~ TYPUES, -~ N O O (-1
I A} . —1%e? ’ b
/ " N
S N P S S - — Y N G (-
A |70 |peAC || —_ oy | 1
B . P 1k - — |l _po_
SN P P ) i o —jove ces | | 1 l6o
L~
SN Y et RN S 1 len el sTEer)  BAi
» >
— 47 —_— lincRERS NG Fe | o0 _Jloeo I
N R P [ | — N Y A
/ 3
—] 1N CRERG NG, —1: —l_{_po
[~
S S 47 —  HINERAURATION 4 DueReRessuoee | 109 1
N e I (caeez@ WHTRYY | |on DRy cverioy | 0O
— a— // Sa o -
e ~4qo! | zeoumese] corge. || Fewctbeszonelol] lod
e § Gre— / ‘ . N .
— | “ |ineesca™mON 1 B P
NN JN Yt [ R i ] —_ —
— 4; o |uel ] 1 |inceenses iz P
.______//‘ 1l _@~4e' neg, | |
Al Al J I _lioeem  Joor
-wwmmrmm R N
= incude monior nesdisrg in 8 foot =Y. J [ g 800, Orilling Area
Remarks: Background (ppmy):
‘Converted to Well: Yes ’ No well 1.D. #:

A-4



Converted to Weil:

I8 - z Page_Z2 of ¥ _
PROJECT NAME: GWINEST, - NAS Wittow GENFBORING NUMBER: O Muwaib
PROJECT NUMBER: ME2Y4¥2-03-D-00SF . DAJE: I Wlot + 1 {o2{6F
DRILLING COMPANY:  gicHELREBGERS | MC - . .GEOLOGIST: 2. G.Scd QAR
_ DRILLING RIG! |NGERSoLL RAND ~ T3 W DRILLER: D NEY __ -
1 [ [ MATERIAL DESCRIPTION I T om0 Rewsing s
sample | Doptn | smewnd | u-r:pu' lg:k:r | 11} .
bty [l o frveiiiy Reiost ol Pl z glu 1k
pag fRua fa hataidl I o Color] BAntarial Clasoification .. . s Remarke ? 3 <
beerval M- . . 1 5 § ’-E::
e = e T=7T — A i o evans § vuimase &
Bl «:E - [Buny inceeasng _lmnceensine fod ||
. // 1Y lany ineenes | Vigl® Zwaeed] ][O
5% : ]
R v P 2] oD Ve canTERT | (z\seen?) | lod pe
_._...._._._'47 —-——-—-éo. — — - n . SN A e e | e § e
Al 47 —_—t L IEnD or TRAcTORS | I PECREANED j0.0 100
SO R P Y O NS _|yesy («sgejob ||
a1t 47 —_— N ‘ — | __b.0odao
S // -l lConTines Conany | Ppa_ 1 1
e ] ol ffunernced _- pol_|__pO
N N T I - N N ) PN RSN - —jscePReE on b\l 04
] -
I N el I S || ] HevrmEs peondee@® | DR oTRA f (11
SN T Z ) S i1 e ruvew wceenoney ((REx BU) | 104 |
S N ol I PO oo | | Ener Fe incpepg | jirecleERSinG } 4 1 1
»d ~ + -
— I e (Pweey | 10O
A | 1rnpes meeepsingsy 0.0
N L Rt o 2 900 — Q. _1_1__
. 4_._____. - RSE , TRENS D . IO A Y
_2_ % // gs’ ( SHwtE ]l |No cHOngs (09 100
A 4_/ I e FRAcxve D MALE | [INNieey viaee | 11
N T Pt f B us. ceAY TUNERBLS |- of_loo
O el Al AW | {lvecocaseme S
SN S Vet [ S [ | ] consvenT - S Y S
= <1, =Ry conese wenes 1 bl _ DD
‘S' -
— ____‘//_ | 1 ?’Z(\Cl_‘zs +~ AT 4 — —_—rd i
g s A 7 S kL
'-V'Bm:;m%g,mnid: " —1. b — — e e e
= Inciue moblior pusding in 6 oot ] I rosproaao-reag, Drilling Area ’
Remarks: Background (ppm):[ |
Yes No Well 1.D. #:

oo




Page 2_of ¥ _

GWINVEST. ~ NAS Lidlow GENEBORING NUMBER: O | M w10

. Converted to Well:

PROJECT NAME:
PROJECT NUMBER: AME24¥2-02-D-00SF DATE: ¢ o 620
DRILLING COMPANY: CICHELRELGERS | MC - GEOLOGIST: .G.SCHANAR
DRILLING RIG: INGERSCL RAND = T3 W DRILLER: D.NEY —— -
71T [ i 1 MATERIAL DESCRIPTION T T o—
gt - Kl froenc ORI I ik A
ol T | mempta Doz | St Decreiyt s Bl
R fron e il B N fantostet Clzonifeedon . _"s: Remarie 'é 3_ g é
‘ 1en=t 1 starinens . . 45 E
iR [ ] ] ot
R R .47 —_— . Boud UED.TO CeQRem | . o |__j.Y |-
bt — — T&&LD_SI__E@_&%,_M_.. 1] {°6
TP [ lsesecesecont mneand | Y
o jof | jeey e nE, —jimceERseD Fd | {0
O — Sy nRgy  yigwoGo-vs [ 4] 1
S B P o — ]| |zevescr pRowdas | |@er) _pbajod
_R:_._._,_é’__ — 1 et 11 EOLITES +« QUARTS. | e _i_lol
Bl 4; _ 1R 1] [mscosasing v _— et
. ] |l ] fanTEWT, S [ N W <2
I L) J I g 1 § — eq_log.
B gt O . [Clob_ |-
‘4‘18'4""‘— 1.1 — .08
e - - i
Ny P SRR N _leevoced [ |_©:Q
- /; . AR _Jeges (=seen) | ||
f |2 //, Zo JlFeed civsmnauwy. | —l._pBo_
I SO P i tlemner reacs A | 00 _{_1_
L~ .
Pt Y I N I v = {_ - &0
CRIESE P i P
Y Y. 47 e | it § o \\l e A e j p— ._.4.9.:.. —
I N Ve I |l llmo henees | |ovERERSSes | ! 1 1
a |iw 4f — 11 J__l.om Ll 0. _ j0.0
& [tol] ) ! N s
_______.__//_____ - 11 g - oo bo
I o I | i llenecErenoreny | |Low YIGLD I S S
il e P I i ]| Z3d@~ustiso' | | enTinoes  0.9_[od
e ! - — A0
—_— v D T | i1
U S J ' J ]_}._J l}: j — ,._..D-'.ci»._.a.‘_. i1so
*When mek coring. antar rock brokanesa. .
= inciuo moniter mading in 8 1501 s & i gy ey Wel 0. Drilling Area
Remarks: Background (ppm):[___ |
Yes No Welt 1.D. #:

A-6



¥ 77 BORINGLOGE. Poge 4 _of

PROJECT NAME: GWINEST. - NAS Wiktow GEDIEBORING NUMBER: 01 Mus\0
PROJECT NUMBER: NE2YE2 -0R-D-00SZ _DATE: - T Hiot + Ho2lbs
DRILLING COMPANY:  ZleHElBELGRERS | NC - GEOLOGIST: . G.ScH QAR .
DRILLING RIG: [NGERSoL RAND ~ T3 W DRILLER: _;D.Na? - -
- ["’[ [ r 1 MATERIAL DESCRIPTION [ pe——————
Sompte | Depmn | Bowr? | Secpia | AMhalony 'r——'[' : - u
e O et | omstairay| 220 Bonsimt : < 1Bl 1k
Ro frum e kB o |Cofor] Coatortal Clzsotfication .. . : Remarks R E E 3
A el [femt - 415 5
S R | ‘ | S - g —f | —{ 16D
4 e Mo cCofmeEs | {Low vieos  fao | |
' /7 _— _— _L_s_&zx_&szmsﬁ:r | 1<Seer | | | |00
—d .4; —_— l 1l ned, MineERACRAT] | j_i_jod
O P 4 ) . leal j_ |
— iy > g — "
b LA e 4 — 169 _ | __
// PR O B - __|OvarPRESSRE] - ho ___G_oL
| A7 Jleat] | 1| lchres saupsTwe | jom D | 1 G 1
_‘____41,_______ JIrRAGTHENTS _]lsTEH bol | 1
- /1/ .‘5§' o ] EE0aTES » AN, | 1__hoodsny
o -_| | |¥rAcnes Bone? | .
A 1L 8o cnenmess _ ogsy |
R Ny : o0
S DUS et R T O — . - —
il i | NN __j0verReessoea | hd_ CO
A - .1' N —jonm DR sTERDb.G 109
éf._._... _.;.__.m Mo OADRGES 1IN —_— —_—td i
// L E YunERALZATION | . _bha_ pPo
AN il lesmvsven®) | , _baol_l_
TlEF | |l e teveeremon |_|stovmee on  jod bel
B HE| Thewewn | |1 1
4 1ol AT . %4 | |_bd_bao
i / — X
— - 28 invcResine oo | ) NS Y DR S
A 11l convenT {__Ivee> aoicmissiod] o)
A Il Nnecvnness | @ <cggerdt | 1 L |
4/ | | OYREQRMSE _ od | @
R ¥
N S .1 J - J:L & o— —_—toFat 200
;v::n:dmzl“?'ﬁ:a @ borchoie | heq if sievat r . DOriling Area
Remarks: : Background (ppm):[___ ]
Weit 1.D. #:

Converted o Well: Yes No

A-7



P77 BORINGLOGE. © Page 5 of3_
PROJECT NAME: G W INVEST, - NAS Wiitow GEHIEBORING NUMBER: O MW\
PROJECT NUMBER: . ME24¥2-03-D-00SZ SDATE: - ot + 1102 (05
DRILLING COMPANY:  Z{cHELRERAERS I1MC . GEOLOGIST: 2.&G.S5CcH RAR
DRILLING RIG: LNGERSoLL RAND = T3 W DRILLER: D.NES _ -
177 [ [ [ MATERIAL DESCRIPTION -7 T ricwers e o
| B r":"..én,«{‘i'f."'_;.:_;: :’-{ﬁ."‘: ,_,M“"“T u . i
R e R = ,a:ﬁ:: cm:zw Coler] Listostal Clasuiicotion .. . ‘5: Remarks ":* 2 § g
o ] tannoes " 413 5
PR P | ; - — ) Y O S T - -
I N et ,_n.@k{_gg__g_ﬂmg&:s— — g 1 1T
S e ;__},._!:mei___ﬁ__.mé_&;'ﬁe_%gns.mﬂigg_
I e 1 emi sacnsens |_Jon Dewcsen || OO
g |~ ol e P SO MeD - | S A =5 T
I Jdlsened neirnTonl | 10.-9._. i
__,..__./___'_, I — R _|swotree on j_P.d_ Do
___ ___Z —_ A4 e syem 184
g I IO e 1] — _bol |_
SN N Dt O A 1’. | 2socimes cpoee | [Feinceanse 129 | B
I I s O Gee] Fom e riane — |
____/Z’___._mf. {. ' - _ _loy RS
J — [} CRENCTER . v 3N — domdnd e d —
.—ﬁ__%é zﬁ‘ﬁ_@,ﬂwv M) NERALS _lne cuines B0 {1
—_—1 Pl . - 1l |msp conesER | JIN YiELD _j_bol
S Z._._ I W 7Y T S— _.Z(_oﬁ;ms_e‘éQ_ 0.0 _1__ D4
- _4___ i |- | (FrAcTVRE gong?) | |~ smon) | G O
R e il lreinceensing i | I (o1 2 O
E%J_—_ et DEOTY B g j—1-180
| [l I= nd _|_[_
: : 4 L e | e § -+ — --'O@"-—
I I e IO R R § 5 _ _bd |-
b | bal_laif
lzsl ~1 1 ] jincespaine | b |
S I e _ || tmeenacizamoy || —fjom_
&mzdsgmw{ y e v S g S‘fUﬁ’VM&‘i .Qﬁ;...._g?.-}.)! 260
= s monitor fancing in 8 To0t o [ I ac : Orilling Area
Remarks: ' Background (ppm):
Converied to Well: Yes No Well 1.D. #:

A-8



H ) £ . Page§ of 2 _

PROJECT NAME: GWINVEST, -~ NAS Witow GIEBORING NUMBER: ot o
PROJECT NUMBER: A £24¥2-03-D-00S% CDATE: _Ufot + le2]0F
DRILLING COMPANY: EICHELRERGERS. 1 MC . GEDLOGIST "2 G. SCH QQ&
ORILLING RIG: [NGERSOLL RAND = T3 W DRILLER: D.NEY I -
-1 [ [ [ MATERIAL DESCRIPTION T Y 110 v oo
Sempte| Depor | Senwss | Bowple | Ltteclagy .r_"' - ]
Ingtyer Bandl Aoy prasinidy Posempot ECL L s, R
ROD (P tin, Laapth or c"":"m‘l cotor] cratersal Cisous ': Remarks é E § g

interal Nm-mo . 4 5 18;
—t i R - e fme 1 .1 _jzso.
Il e nem unERaczemol Il la |7
. ; S I dllisceensina | | leg_|_ oo
. L 1| |Fe CongmmT _ 1] Jod
. ; R I __- | JovarpRessvea] | | PO
_______;___.._._..., O o oN e, Jed ]
. / o ' o | = G A D P
I N e S T S | ; — _{_jed
ey J2esli . | ] lesres condstona | 1 loy |
I i N U7 ST 0 || sceensed Jaioy o
A e - 1] [eeeiTes snummens] [ ViED (s\seedeloyol
e e - || jeeaexvesd 2avened | MAWRE \Seed] o] bl
I v 21 ] [FRACTORE BoNE 7 | | SHesENn oM 106G ©6O0]
N e SRR O N S _|unaree @y bol [ lsd
S e - 0 —_ S N P
R, S 4___ | lloro RepReex | JREDocrTidw | 1 DO
I / ' bl Coml PLETE TUIANERM, [N Yiewd ) OO SO Y
o o] leae] ’ _Jcseer)  Jod ] oo
f_‘z_fz__.?%.‘-. : FaLITES PQS&T _ j—l_pd_
— ___,__/_____ | lk#lrticen - weacwees?|’ Y O
3wl 111l |- |ovemepcssedon | ke
e -} |lcome mEDece | lowdDRut swi] | 0.0
- 4 S 1 LiEvery oF i . czssvy—1—t-1—1—
RN ey Vel S 1l l|ZEoc e AD FR-{_ (W0 o0 _pog
| 1 i | mewdfeeay| b3 | | |

/ N E J pg Y

‘.‘&. J. d J._.: — — e o e e 23 Gy
*Wiven roch coving. enter sock brokenasa.
= e mondr foading in © foot & 13 @ borzhole ding b ] FaRpoeran 1860, Drilling Area
Remarks: Background (ppm)::
Converted (o Well: Yes No well 1.D. #:

A-9



th 101 -

_Pége x of * __

- B ™ i .
PROJECT NAME: GWINVEST. - NAS Witow GIEBORING NUMBER- Ol M\
PROJECT NUMBER:  A£24¥2-03-D-60S? DATE: B T YR A (N
DRILLING COMPANY: SicHELRSEPAERS. | MC - GEOLOGIST 2.G.S5CH qgg
DRILLING RIG: INGER Sort fANMD - T2wW DRILLER: D.NEY - -
1T [T MATERIAL DESCRIPTION -1 T o e troem)
m o"lﬂ:l O‘n.‘:.’\'! Recovery ] Chongs 1 U
Mo wnd] B E | Beewia |tDepmirey | 307 Oumen s 8l
Fom [run e baicall B o |Color] fAntoriat Clasotficetion .. . .g Remarks ‘é k1 é
v "“"_ T 4 § :§:
— e & 4 P —— — B R Y U S . o)
] | leolcome mepmock | oo
U Ip— 47 e J _.L ' X i G S e ’
—_— ,__.._{7 R 4 lNcg.g_&sé__m__c._._ e~ wveetd) | | |
R S P — 44 (ANTE'Na . SN NS S
B leol ¥ B} -
—_— " . -t . - — t—t—t—t—
S T = 3 || ey mms _jincesmsa 1 | |
i e | cnroER erR FemerEny  |tanjers | LG
N 4; — .§‘,€{-;» . R BowE? | O bﬁﬁ-\) ..... N S
— e} S0 I ——- —4 —f e pepm
L . | 1lconte. sedenck | SuettEmton] | | L
gl | o Te conymmer L Drice svenaled ||
A ol siersvong? | jSusen ew baol Rl
FIZE ga_‘_,;l .
e § é-—. —m - ) hat - o — mM‘&'R —_— Q‘.\ 9'_\. —
A O o A1 _Jincognss ] | ] jod
___._.4_{_... 1 N [T N 77 55> SR >N SN L. | S8
S A1) e s ety | 1 | oo
4; —— . _— — Q’.‘.{ —d
T e o | -
A4 11 ldrgHecoay i Y T
4 |zwlA 1 ! Nt 1 lYiep~ oeer L 1 _{_
= = - : i
—— 4 d— LY B S
S TR % (U P - 3. —t-t—1—
v
I f7__, | -+ — SN JU Y g
i /' o - 11 17 v
A 5®J b ewam— ot S o e —
* = incuso monitor reading in 8 foot i i3 £ borehol errgy [} ad. Dritfing Area
Remarks: ’ Background (ppm):
Yes No Well LD #:

Convenied to Well:

A-10



APPENDIX F



U.S. GEOLOGICAL SURVEY
PACKER TESTING AT WILLOW GROVE NAS JRB
NOVEMBER 2005

Q1MWO09 _
%
Two packers; 10 feet between bottom of upper packer and top of lower packer (notr: packer iength is
7.5 1t)
Three zones:
Zone 3 - above 54 ftbls; NO YIELD ZONE - NO SAMPLE; lower centered packer at 54 ft bls; upper packer

not inflated.
Zone 2 (sample ID 53.5-71.5) - fracture at 59-62 ftbls; upper packer centered at 53 ft bls; lower packer cen-

tered at 72 ft bls.
Zone 1 (sample ID 125) - fracture at 125 ft; upper packer centered at 119 ft bls; lower packer centered at

136 ft bls.

1MW1

Two packer settings:
" A) 23 #t between bottom of upper packer and top of lower packer

B) 11 ft between bottom of upper packer and top of lower packer

Eight zones

Packer setting A (23 ft between bottom of upper packer and top of lower packer) -- center of upper packer
at 65.5 ft bis. :

Zone 8 (sample ID zone 8) - above 61 ft bls; inflate upper packer only; pump zone above packer.

Zone 7 (sample ID 66) - fracture at 71-86 ft bls; inflate both packers. o

Packer setting B (11 ft between bottom of upper packer and top of lower packer); inflate both packers).
Zone 6 (sample ID 26) - fracture at 108-113 ft bis; center of upper packer at 102.5 ft bis.
Zone 5 (sample ID 145) - fracture at 153 ft bls; center of upper packer at 145.5 ft bis. i
Zone 4 (sample ID 203.5) - fracture at 214 ft bls; center of upper packer at 203.5 ft bis.
Zone 3 (sample ID 226.5) - fracture at 233 ft bls; center of upper packer at 226.5 ft bis; low yield zone.
Zone 2 (sample ID 259) - fracture at 266-272 ft bls; center of upper packer at 259.5 ft bis.
‘Zone 1 (sample ID 301) - fracture at 311 ft bls; center of upper packer at 301.5 ft bls.

03MW-08
" Packer spacing 11 ft bottom of upper packer to top of lower packer.

Bix zones:
Zone 5 (sample ID 72) - fractures above &Y f1; uppe

inflated.
Zone 4 (sample ID 78) - fracture at 78-82 1t; upper packer centered at 72 ft; both packers inflated.

Zone 3 (sample ID 121) - fracture at 121 ft; upper packer centered at 114.5 ft.

Zone 2 (sample ID ___) - fracture at 139 ft; upper packer centered at 131.5 ft.

Zone 1 (sample ID ___) - fracture at 169 ft; upper packer centered at 158.5 ft. |

Zone 0 (sample ID ___) - fractures below 180 ft; upper packer centered at 175 ft bls; lower packer not

r packer centered at 72 ft and inflated; lower packer not

inflated.

C-1



Notes:

Table 1

NAS JRB Wiklsw Grove
Packer Sample
Anaytical Results
Novembesr 2005
g g
)
2l e 2
kot £ e E @ &
: (3 12 § |
S - - | : 15
o = a g (7}
§1E B B R OISl [EOIE
- Zons Fraciure Locatlon g s =} g - E H i 2
VOCs (ugit) {at f bis) - F T L PR & N - N - N - -
Q1MW
Zone 3{54)* s
{54) sbove 64 Ma g NA ) Nal NA L Na b oma o ma | na | ma
Zone 2 (83.5-71.5) sg-62 NDj 24 | No | WD [ WD | MO | mND | MO | 0764
Zone 1(125% 125' 62) 34 1 N0 ! ND | 07140 41 | 14 ND 15
0IMWiG
. Zone 8 (>81) above 81 ND{ NO | WD | ND | ND ! Np Jogses Np | mp
Zone 7 (66 71-86' 334} NO { ND | ND | ND | 98 loeB)| ND | 094y
Zone 8 (26) 108-113 801 NO | ND | N Jo77dl 23 loered np | 23
Zone 5 (145" 158 NDG 7i I ND LMD L o34 | 82 | Mo | o | 45
Zong 4 {20359 214 284{096J1 ND | ND 1.7 24 104341 ND 28
Zone 3 {228.5) 233 2881 t1 | ND | ND } 20 | 27 lo4es! ND 3.6
Zone 2 (259) 2686.272' 274} 14 I wo L Mo § o214 1 30l wo | Mo | 33
Zone 1 (301) i 315] 10§ ND } ND | 28 {30 | No ! np | 32
03INV08
Zone 5(72) above 8¢ 260 ND | Mo | No | aD I no ]| 201 o | wD
Zone 4 (789 882 ND| ND | ND | ND ND_ P ND | 11 | ND | ND
Zone 3 {121) L NOI ND | 22 | 12 {0483 ] 48 {08! 1.1 | osog
Zone 2(138) 138 323 ND | 40 | 22 {6814 18 |098d] 21 | 18
Zone 1 {158 ey 284} ND | 93§ 57 | 48 | 17 t067J] 53 35
Zone 6 (Zons OA} below 180" ND | ND | 73 | 50 | 11 Jossdl N | 45 | 24

"fhsybldforthezmewasmw.soasamplemsnol@&ecled.

ND = Not Detectad. Compourst was analyzad for but not detected,
< = Analyte detectod at a concentration batwean the detection Smit and the reporting ¥mit.

B = Analyte fourdt In associatad blank.

NS = Not sampled.
NA = Not aveliable,
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Tetra Tech NUS, inc.

L e i 1

WELL NUS_v §

BEDROCK

MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK

PROJECT W Liowr Brove NASTRB 0CATION Hoﬁsm TR,

BORING

PROJECT NO.

N DRILLING N
DATE COMPLETED Y17 3765 | METHOD fhi. RETARY

DATE BEGUN \/i/ 05

priLer Eicheld becgeR

ECOR SelvTionNS DEVELOPMENT -

GROUND ELEVATION

FIELD GEOLOGIST R,&, Sehaor
DATUM METHOD

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

ELEVATION/HEIGHT TOP OF RISER: /

Ly
Z
~F

— TYPE OF SURFACE SEAL:

ACAD: FORM_MWINBR.dwg 87/28/99 INL
<

v
1.D. OF SURFACE CASING: 8

2"

DIAMETER OF HOLE:

’ 1 1%
RISER PIPE 1D.. M

TYPE OF RISER PIPE: SCHED HO PVC

TYPE_OF BACKFILL:

N

/'

3 % Beien nﬁj@em&rﬂ‘ ErouT

| ELEVATION/DEPTH TOP OF SEAL: __zle
|~ ELEVATION/DEPTH TOP OF BEDROCK: i

| TYPE OF SEAL _ PeATONI TE.

— ELEVATION/DEPTH TOP OF SAND: 4 l l 5

[ ELEVATION/DEPTH TQP OF SCREEN: /120
TYPE OF SCREEN: _9¢hed HO PV(QL
SLOT SIZE x LENGTH: _O, OZD" ¥ 1DV
1.D. SCREEN: ___H*

— TYPE OF SAND PAaCK: NO. 2

' oM
| DIAMETER OF HOLE IN BEDROCK: 3

- CORE/REAM:
| ELEVATION,/DEPTH BOTTOM SCREEN: / (30
ELEVATION/DEPTH BOTTOM OF SAND:
/1390

| ELEVATION/DEPTH BOTTOM OF HOLE: .
BACKFILL MATERIAL BELOW SAND: Besion (1€,

D-1



MONIT
WELL IN

Ve h—— Sy T o e g

BEDROCK =
ORING WELL SHEET ‘“AThL > tomsTineted
STALLED IN BEDROCK '™ > ommk&&w ke

Tetra Tech NUS, Inc.
PROJECT Wikiouy Grove NASTEB LOCATION HorstiAM Twwp, TA | DRILERE iThel berge R
PROJECT NO. BORING & MW 16O DRILLING ,

DATE BEGUN 11 /1 /05 DATE_COMPLETED |1 /2J05 | METHoD KHR ReTARY
FIELD GEOLOGIST R, &, SchoaRr JECOR SolyTionT DEVELOPMENT

GROUND ELEVATION DATUM METHOD

ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /

ELEVATION /HEIGHT TOP OF RISER: /!

— TYPE OF SURFACE. SEAL:

ACAD:FORM_MWINBR.dwg  87/20/99 INL
Vi

' i
1.D. OF SURFACE CASING: %

W
DIAMETER OF HOLE: | 2.

14}
RISER PIPE 1.D.: 2

TYPE OF RISER PIPE: S v HE PV

TYPE OF BACKFILL: :

\\\
\

L 1vee oF sEA:. BenalTONITE.

3% Benldoniie JCEMAT ot

| ELEVATION,/DEPTH TOP OF SEAL: /128
- ELEVATION/DEPTH TOP OF BEDROCK: ' 3

— ELEVATION/DEPTH TOP OF SAND: _sMH3
ELEVATION/DEPTH TOP OF SCREEN: /148
TYPE OF SCREEN: ’

SLOT SIZE x LENGTH: 5, 0209 X (D7
I.D. SCREEN: 2™

L 1vpE oF sanp pack: NO. 2

) ¢
- DIAMETER OF HOLE IN BEDROCK: 8

CORE /REAM:
—— ELEVATION/DEPTH BOTTOM SCREEN: / 59
ELEVATION/DEPTH BOTTOM OF SAND: L3
250

— ELEVATION/DEPTH BOTTOM OF HOLE: )
BACKFILL MATERIAL BELOW SAND: S be-:i’i"cn{ft)

5% benionite /cement Sreud b 290

D-2



FILhde PYW e "

BEDROCK toekl 18 Camvcil‘eb

MONITORING WELL SHEET e e
WELL. INSTALLED IN BEDROCK ™) 27"t sofenbie-

Tetra Tech NUS, inc.

PROJECT Willowr ok WASTRY LOCATION@HF%\HAM eonp, P | DRILER EichelbergeR
PROJECT NO. BORING W iD DRILLING v
DATE BEGUN (1 /1705 DATE_COMPLETED 11/2 éo;)_‘_ METHOD PR, RETARY
FIELD GEOLOGIST _ R.&. Xhaok [ ECoR SoluTién DEVELOPMENT

GROUND ELEVATION DATUM METHOD

-

ACAD; FORM_JWINBR.dwg 87/20/89 INL

1 HHhihinx

— TYPE OF SURFACE SEAL:

AR
ANAAVANNNAN

A\

N

TO 13}
| ELEVATION/DEPTH TOP OF SEAL: 1290
|~ ELEVATION /DEPTH TOP OF BEDROCK: 3

| veE oF sEAL: _DesToni TE

| ELEVATION/DEPTH TOP OF SAND: /295
— ELEVATION/DEPTH TOP OF SCREEN: 4300
TYPE OF SCREEN: ‘ _

L TYPE OF SAND PAack: NO. 2.

| DIAMETER OF HOLE IN BEDROCK: D

CORE /REAM:
- ELEVATION/DEPTH BOTTOM SCREEN: 320

ELEVATION/DEPTH BOTTOM OF SAND: D20

ELEVATION/DEPTH BOTTOM OF HOLE WeS1

ELEVATION /HEIGHT OF TOP OF SURFACE CASING: /

ELEVATION/HEIGHT TOP OF RISER: /

v
1.D, OF SURFACE CASING: %

t
DIAMETER OF HOLE: |2. '

H

RISER PIPE 1D 2.
TYPE OF RISER FIPE: 5AReD HO PVC.

TYPE OF BACKFILL:
& 70 benTon {TE [CemenT C—;—re»ua'"

SLOT SIZE x LENGTH: 0.020% x 20
LD. SCREEN: 2"

BACKFILL MATERIAL BELOW SAND: { AVE
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Project #:

Horizontal Datum:

James M. Stewart, Inc. - Land Surveyors

9622 Evans Street

Telephone: 215-869-1577

3997

Fax: 215-969-0338

Sites 01 & 03

Philadelphia Pennsylvania 19115
Email: jmssurveys @ comeast.net

Willow Grove Naval Air Station

Willow Grove - Pennsylvania

April 27, 2006
Pennsylvania State Plane Coordinates NAD 83 - South Zone
Vertical Datum: NAVD 88
Monuments Used: Horizontal: NGS CORS (PARL1) / Vertical: NGS Pitcairn A (PID# KV2150)
Comments: Datums verified against existing data at Site 05 (Fire Training Area)

Elevations Coordinates : .

Easting Date of Surv Comments

8 R
03MWO08BD . 324096.68 | 2694420.70 April 27, 2006
03MW08S . 365.91 | 324096.60 | 2694420.40 April 27, 2006
01MWO09 337.32 |338.53| 338.84 | 328398.75 2697345.48 April 27, 2006
01MW10D 315.58 | 317.01] 317.47 | 32932244 2697389.56 April 27, 2006
01MW10S 315.58 | 317.00| 317.47 | 32932257 | 2697389.70 April 27, 2006

Page 1 of 1
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-PPENDIX F

GROUNDWATER ANALYTICAL RESULTS SUMMARY

NAS JRB WILLOW GROVE, PA
Site 1 - January-February 2006
1,1,2-Trichioro-
. Methylene : 1,2,2-

Well ID Date Sampled Acetone § CCl4 | Chloroform | 1,1-DCA 1,1-DCE | cis-1,2.DCE | Chloride | MTBE Styrene | PCE | 1,1,1-TCA{| TCE trifluoroethane | Toluene| Ph thene | Naphthalen
0IMW 108 2-Feb-06 ND ND 4.5 ND WD 2.6 30B ND ND 20 ND 3.2 ND 0247 - -
0IMWI10D 3-Feb-06 2631 ND 0.471) ND ND 0.59) 108 ND ND 30 ND | 0.881] ND 0.33) - -

01IMWO09 7-Feb-06 ND 0.301 1.2 ND ND 2.8 ND ND ND 6.8 ND 3.8 ND ND - -

FD-1(03MW08S) 30-Jan-06 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.13) ND

FD-2 (03MW02S) |~ 6.Feb-06 ND_ | ™D ND ND_ | wD ND ND_ | WD | W | ™D ND | WD ND ND - -

FD-3 (03MW045) 10-Feb-06 ND ND 0.171 ND ND ND ND ND ND 9.1 ND ND ND ND - -
RBO1300601 30-Jan-06 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.051 ) 0.101
RBO1310602 31-Jan-06 ND ND ND ND ND ND 21B ND 0.60J ND ND 045] ND 0.56) . - . -
RB02010603 1-Feb-06 301 ND ND ND ND ND 268 ND ND ND ND 03713 ND 0:52 J - -
RB0O2020604 2-Feb-06 ND ND ND ND ND ND 248 ND 0531 ND ND 0401 ND 0.51) ~ -
RB02030605 3-Feb-06 ND ND ND ND ND ND ND ND ND ND ND ND. ND 0.221 - -
RB02060606 6-Feb-06 ND ND ND ND ND ND ND ND ND ND ND ND ND ND - :
RBO2070607 7-Feb-06 ND ND ND ND ND ND ND ND 0.67] ND ND ND ND 0.451 - -
RB02080608 8-Feb-06 ND ND ND ND ND ND ND ND ND ND ND ND ND ND - .
RB0O2100609 10-Feb-06 ND ND ND ND ND ND ND ND ND ND ND ND ND ND - -
Trip Blank 2-Feb-06 2.7) ND ND ND ND ND 328 ND 0651 ND ND 0.45) ND 0.471] - -
Trip Blank 7-Feb-06 ND ND ND ND ND ND ND ND ND ND ND ND WD ND - -
Trip Blank 10-Feb-06 ND ND ND ND ND ND ND ND ND ND ND ND ND ND - -

Notes:

Only analytes detected in at least one samy

ND; Compound Not Detected
1: Estimated value
B : Analyte was also found in the associated lab blank

ple are included on the table. Results are reported in ugfl.





