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1.0

EXECUTIVE SUMMARY

This report presents the results of the Alternate Source Demonstration (ASD) for
trichloroethene (TCE) conducted for Hazardous Waste Management Unit 5 (HWMU-5) at the
Radford Army Ammunition Plant (Radford AAP) in Radford, Virginia. TCE has been detected
at concentrations exceeding the U.S. Environmental Protection Agency (USEPA) Maximum
Contaminant Level (MCL) of 5 µg/l in four groundwater monitoring wells within the monitoring
network for HWMU-5. Radford AAP is submitting this ASD in support of clean closure of
HWMU-5.
Historical information regarding operations at HWMU-5 prior to closure indicates that
the wastes processed through the Unit did not contain TCE. The results of field investigations
conducted in 2002 and 2004 indicate that TCE is not present in the residual material contained in
the Unit. A review of Radford AAP cleaning and maintenance practices in the vicinity of
HWMU-5 identified buildings and areas where chlorinated solvents were routinely used. An
evaluation of historic waste disposal practices in these buildings and areas indicates the potential
for groundwater impact from these operations. Sewer lines, floor drains, and equipment cleaning
operations that occurred on the ground surface are potential sources or conduits for groundwater
impact. Hydrogeologic features, such as fractures and sinkholes in this area, control the transport
of impacted groundwater from these source areas to monitoring wells 5W5B, 5WC21, 5WC22,
and 5WC23, which exhibit or have exhibited TCE concentrations in exceedance of the USEPA
MCL of 5 µg/l. In addition, a surface drainage feature (drainage pipe and channel) in the vicinity
of one of the identified buildings would transport any liquids released onto the ground surface
directly toward the impacted monitoring wells. TCE has also been detected in upgradient
groundwater monitoring well 5W8B.
Based on these factors, HWMU-5 is not the source of the TCE detected in the
groundwater as TCE was not handled in the Unit and has been detected in the upgradient
groundwater monitoring well. In accordance with Virginia Department of Environmental
Quality (VDEQ) guidance and pursuant to 40 CFR 264.99(i), Radford AAP demonstrates that
TCE is derived from a source other than HWMU-5. Accordingly, as TCE is derived from an
alternate source, Radford AAP respectfully requests that TCE be removed from the list of
constituents of concern in the Post-Closure Permit for HWMU-5. Evaluation of TCE in
groundwater in this area will fall under the jurisdiction of Radford AAP’s USEPA Region III
Corrective Action Program. As a result, Radford AAP has begun the process to classify the
suspected TCE source areas as a new Area of Concern within the facility’s Installation
Restoration Program (IRP).
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2.0

SITE DESCRIPTION

2.1

FACILITY DESCRIPTION

Radford AAP is located in the mountains of southwestern Virginia within Pulaski and
Montgomery Counties. A Site Location Map is presented as Figure 1. The facility is situated in
one of a series of narrow valleys typical of the Valley and Ridge physiographic province of the
Appalachian Highland Region of North America. The valley is approximately 25 miles long and
is oriented in a northeast-southwest direction. The valley has a width of approximately eight
miles at the southwest end and narrows to approximately two miles at the northeast end. Radford
AAP lies along the New River in the relatively narrow northeast corner of the valley. The
maximum elevation at Radford AAP is 2,225 feet above mean sea level (amsl) in the southeast
corner, and the minimum elevation is approximately 1,675 feet amsl along the New River at the
northern property boundary.
Radford AAP is divided by the New River into two sections. The southern section,
which comprises approximately two-thirds of Radford AAP, is called the "Main Plant." The
remaining northern one-third section is called the "Horseshoe Area." HWMU-5 is located in the
Main Plant area.
2.2

HAZARDOUS WASTE MANAGEMENT UNIT 5

2.2.1

Operational History

HWMU-5 is a former lined surface impoundment. As shown on the Site Location Map
(Figure 1), HWMU-5 is located approximately 3,000 feet southwest of the New River. The Unit
is located on a river terrace which slopes gently downward to the north toward the New River.
The Unit was put into operation as an unlined surface impoundment in 1970 and was retrofitted
with a liner in 1981. The dimensions of the Unit measured approximately 150 feet by 100 feet
along the top of the berm, with a total embankment height of 10 feet above the base of the
impoundment. Quarterly groundwater maps from 2006 are included as Figures 2 through 5. A
cross-section passing through wells located east of the Unit is included as Figure 6, and a crosssection passing through wells located northwest, north, and northeast of the Unit is included as
Figure 7. (The cross-section locations are shown on Figure 8.) Monitoring well boring logs and
construction diagrams are included in Appendix A.
A historical summary of TCE
concentrations in groundwater is included as Table 1.
During operation, the Unit received stormwater runoff, spill, and washdown waters for
neutralization from the acid tank farm (nitric and sulfuric acids), which is located approximately
1,000 feet south of HWMU-5 as shown on Figure 1. Prior to 1983, the Unit also received
process wastewater containing low concentrations of nitrocellulose.
The wastes received at HWMU-5 were characteristically hazardous due to corrosivity.
The acidic wastewater was both nitric (HNO3) and sulfuric (H2SO4) in origin with a pH of 1.5
and a dominant constituent of mixed acids. Based on verbal descriptions of the operational
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processes for HWMU-5 from Radford AAP personnel as well as written documentation
contained in the 1988 Closure Plan for the Unit, the wastes handled at HWMU-5 did not contain
TCE, perchloroethylene (PCE), or other organic compounds. Also, the Unit did not receive
acidic waste containing chloride or chlorate.
The Unit was taken out of operation in 1986 and was closed in 1989 in accordance with
the VDEQ-approved Closure Plan dated May 1988. At the time of closure, HWMU-5 was
drained of all waters, the residual material was treated in place with flyash and cement kiln dust
to achieve a target pH range of 6.3 to 10.5, and the basin was filled with residual material and
stone and was capped. (The residual materials were not analyzed prior to placement. The flyash
and cement dust were not analyzed for chlorinated compounds as the compounds are not
constituents of concern for these substances.) The liner was removed as part of closure activities.
No waste has been processed through HWMU-5 since it was closed.
2.2.2

Subsurface Investigations

In October 2002 and February 2004, Radford AAP conducted a subsurface evaluation to
determine the nature and extent of waste contained in closed HWMU-5. (Complete details
regarding the October 2002 subsurface evaluation were submitted to the VDEQ in the March
2003 Field Investigation Report, and complete details regarding the February 2004 subsurface
evaluation will be presented in the forthcoming Clean Closure Report for the Unit.) During both
investigations, soil and residual material samples were analyzed for USEPA Target Analyte List
(TAL) inorganic constituents and for Target Compound List (TCL) organic constituents. A
summary of the TAL inorganic constituents and the TCL organic constituents detected in the soil
and residual material samples at concentrations exceeding their respective quantitation limits is
presented in Table 2.
As shown in Table 2, TCE and PCE were not detected in the residual material samples
collected within the Unit or in any of the soil samples collected around the Unit. TCE was
detected in one soil sample collected from boring 5GP-21 at a depth of 14 feet below the Unit
(Figure 9). However, this sample was collected across the water table (including the overlying
capillary fringe) from the boring closest to groundwater monitoring well 5W5B. Therefore, the
TCE originated from TCE dissolved in the groundwater rather than the waste processed through
the Unit. TCE and PCE were not detected in any of the other borings collected beneath the Unit.
4,4-DDD, a chlorinated pesticide, was detected at low levels in native soil underlying the
Unit, in three residual material samples, and in one sample from the bottom clay liner.
Chlordane was detected at low levels in one sample from the bottom clay liner. 4,4’-DDD and
chlordane are both listed in 40 CFR 264 Appendix IX; however, neither constituent has ever
been detected in the groundwater at HWMU-5. The VDEQ Voluntary Remediation Program
(VRP) Tier II Soil Screening Levels for residential soil for chlordane and 4,4’-DDD are 1.8
mg/kg and 2.7 mg/kg, respectively. The only chlordane concentration detected in the soil
samples at HWMU-5 was 0.0015 mg/kg, which is three orders of magnitude lower than the VRP
Tier II Soil Screening Level. The highest 4,4’-DDD concentration detected in the soil samples at
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HWMU-5 was 0.051 mg/kg, which is almost two orders of magnitude lower than the VRP Tier II
Soil Screening Level.
2.3

CLEANING SOLVENTS USED IN RADFORD AAP FACILITY OPERATIONS

Several solvents are used for equipment cleaning purposes in certain areas of the Radford
AAP facility. According to Alliant Procedure No. 4-27-078, Revision No. 5 (dated January 13,
1999), the following cleaning solvents are approved for use at the facility. A copy of this
procedure is included in Appendix B.
•
•
•
•
•
•
•
•
•
•
•
•
•

Stoddard-type solvents (clear, colorless liquids of the kerosene naphtha class; used as
an oil and grease remover).
1,1,1-Trichloroethane (inhibited).
DuPont Cleaning Solvent #49 (70% Stoddard Solvent, 25% methylene chloride, 5%
PCE; used in electric motor cleaning).
Acetone.
Ethyl alcohol.
Inhibisol (colorless liquid of chlorinated solvents; chemical formula CCl4).
Nitroglycerin remover (mixture of sodium sulfide, alcohol, acetone, and water).
“Gunk” (degreasing-cleaning solvent; approximately 16% cresole; used in a vat or
tank in the Degreasing Shop to clean and paint strip scales for overhaul).
Butyl alcohol (used by the Electric Shop for strain gauge maintenance).
Intex #8793 - Paint Stripper (used in Degreasing Shop for paint removal).
Intex #827 - Safety Solvent (used in Degreasing Shop for paint removal and cleaning
purposes).
Lectra Clean (used in Electric Shop for cleaning and degreasing electrical equipment).
Voltz (used in Electric Shop motor cleaning vat).

These solvents are/were used primarily for tasks involving operations and maintenance of
motors, valves, and gauges. There are no records or operational indications that any of these
solvents could have come into contact with wastewater influent to HWMU-5. Wastewater
discharged to HWMU-5 originated at the Acid Tank Farm, which is shown in Figure 1.
2.4

SOURCE AREAS FOR TRICHLOROETHENE

As part of the TCE Alternate Source Demonstration, Radford AAP identified facility
buildings and underground lines in the vicinity of HWMU-5 that have contributed to TCE impact
on the site. Chlorinated solvents have historically been used at these buildings. The buildings,
sewer lines, and their spatial relationships to HWMU-5 are illustrated in Figure 10. Historical
building use information is included in Appendix B.
Building 1549 is an Area Maintenance Shop located approximately 300 feet southeast of
HWMU-5. According to Area Mechanics who worked in facility B-Line Maintenance, the
cleaning of equipment at Building 1549 in the 1960s and 1970s involved the use of Varsol and
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WD-40. Disposal of the used solvents consisted of pouring the solvents down the nearest floor
drain. This disposal practice was later discontinued; after that time, the spent solvents were
collected in a barrel to be transported by the Roads and Grounds Department to a collection area
for disposal. As shown in Figures 9 and 10, Building 1549 was constructed on a filled sinkhole.
Building 1041 was formerly used as the Degreasing Shop and is currently being used as
the Scale Maintenance and Cleaning Shop. The building is located approximately 980 feet
southeast of HWMU-5. The building formerly contained a dip tank. The dip tank has been
removed, and the containment area is filled with concrete. An interview with Walter Carpenter
of ATK indicated that the dip tank was not in service when he started in the scale maintenance
shop in 1980. Currently, a grate-covered pit in the floor drains to an outside underground storage
tank. According to a Senior Instrument Mechanic, the Scale Shop used this building in the past
for the cleaning of scales. At times, the scales would be taken outside of the building to be
washed off, and the wash liquids would be allowed to drain onto the ground surface. According
to the Radford AAP Sewers and Drains Atlas, a four-inch terracotta pipe runs westward from the
western end of Building 1041 to a former underground storage tank (UST).
Building 1034 formerly housed a facility nitrocellulose laboratory and currently houses
the Electric and Refrigeration Shop. Building 1034 is located approximately 950 feet southeast
of HWMU-5. DuPont Cleaning Solvent #49, one of the solvents commonly used in electric
motor cleaning, contains PCE and was used at Building 1034. TCE is a daughter product of the
degradation of PCE. No documentation of laboratory waste disposal practices is available.
As shown on Figure 10, several sewer lines are located in the vicinity of HWMU-5
including two general purpose sewer lines that pass underneath HWMU-5. These lines were
installed prior to the 1960s and predate the Unit. Specific contents of the general purpose lines
are unknown, although these lines are not expected to contain sanitary, storm, or acid waters.
However, acid lines appear to join the general purpose lines in several areas of the facility (as
shown in Figure 10). Due to age of the lines, leakage of the sewer lines is expected. Their
location throughout the facility in filled sinkholes and fracture traces provides preferential
pathways for migration. The gravel-filled sewer line backfill also serves as a conduit for flow.
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3.0

HYDROGEOLOGIC FRAMEWORK

3.1

TOPOGRAPHY

The TCE Area of Concern is located approximately 3,000 feet southwest of the New
River. The Area is located on a river terrace which slopes gently downward to the north toward
the New River. Surface drainage area boundaries are illustrated in Figures 9 and 10.
Surface drainage in the vicinity of Building 1549 flows through a drainage grate in the
parking area for the building and through a pipe underneath the road and discharges to a drainage
channel. As shown on Figures 9 and 10, the drainage channel ends in the vicinity of a filled
sinkhole and the monitoring wells that have shown TCE impact.
As shown on Figures 9 and 10, a surface drainage divide separates Buildings 1034 and
1041 from the other potential source buildings in the TCE Area of Concern and HWMU-5.
Surface drainage in the vicinity of Buildings 1034 and 1041 flows to the northeast, while the
surface drainage in the vicinity of the other potential source buildings in the TCE Area of
Concern and HWMU-5 flows to the north-northwest.
3.2

GEOLOGIC SETTING

The Valley and Ridge physiographic province consists of folded and thrust-faulted
Paleozoic sedimentary rocks ranging from Cambrian to Mississippian in age. Post-deformation
weathering of these thrust-faulted and overturned Paleozoic rocks has resulted in the formation of
resistant sandstone and dolomite ridges separated by valleys underlain by more easily eroded
shale and limestone. Well-developed karst features such as sinkholes and caves are common in
the Valley and Ridge.
The general geology at Radford AAP consists of limestone/dolomite bedrock covered by
weathered residual deposits and/or alluvial deposits. The alluvial deposits consist of typical
fluvial deposits of interbedded clay, silt, and sand/gravel deposits with cobble lenses. The
thickness of the alluvial deposits ranges from a few feet to approximately 50 feet with an average
thickness of 20 feet. The residual deposits consist of clay, silt, and clasts resulting from the
physical and chemical weathering of the parent bedrock. The residual deposits typically underlie
the alluvium, except in locations where the residuum has been eroded to bedrock and replaced by
alluvium. The thickness of the residual deposits ranges from a few feet to approximately 40 feet.
Underlying the alluvium and residuum throughout most of Radford AAP is a series of dolomite,
limestone, and shale strata known as the Cambrian-aged Elbrook Formation. The Elbrook
Formation is the major outcropping formation as well as the predominant karstic formation
below the facility. Sinkholes, solution channels, pinnacled surfaces, and springs are common to
the Elbrook Formation.
Boring logs and well construction diagrams for the monitoring network at HWMU-5 are
included in Appendix A. Geologic cross-sections derived from the boring logs for the Unit’s
monitoring wells are presented as Figure 6 and Figure 7. The cross-section location is shown on
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Figure 8. (The cross-sections are drawn through the impacted wells on the site.) The area
surrounding HWMU-5 is underlain by unconsolidated alluvial sediments and weathered bedrock
residuum, which are in turn underlain by carbonate bedrock of the Elbrook Formation. The
bedrock beneath this area is generally encountered at depths ranging from approximately 28 feet
to over 56 feet below ground level, although the residuum/bedrock interface is gradational. In
general, the bedrock in the vicinity of monitoring wells 5W8B, 5WC11, 5WC12, and S5W8
slopes downward to the north-northeast, while the bedrock in the vicinity of monitoring wells
S5W6 and 5W9A slopes downward to the southwest (Figure 6). This appears to indicate the
development of a karst solutional feature in the bedrock in the vicinity of monitoring wells
5W5B, 5WCA, and well cluster 5WC21, 5WC22 and 5WC23.
Wells 5W8B, 5W5B, and 5W7B were installed in August 1983. Wells 5WC21, 5WC22,
and 5WC23 were installed in May 1987. No soil samples were analyzed during monitoring well
installation. Well boring logs are included in Appendix A.
3.3

KARST HYDROLOGY

3.3.1

Fracture Trace Analysis

A total of 66 fracture traces were identified within and around Radford AAP in a
photogeologic study conducted by the USEPA’s Environmental Photographic Interpretation
Center (EPIC) in 1992. Fracture traces are linear features identified in aerial photographs that
represent the surface expression of primary joint sets, major fractures, and/or zones of fracturing
in the subsurface. These features may be expressed as soil-tonal variations and vegetational and
topographical alignments and are significant features controlling groundwater flow at Radford
AAP. The fractures and joint sets can act as discrete conduits for groundwater flow, increasing
flow rates, and, in some cases, redirecting flow away from the expected flow direction. In karst
terranes, such features are environmentally significant because solutionization and resulting
conduits develop along bedding planes as well as fractures and joints (USEPA, 1992).
The primary fracture traces identified by the 1992 USEPA EPIC study in the vicinity of
the TCE Area of Concern are illustrated in Figures 9 and 10. The fracture lineations appear to
be oriented radially, with trends ranging from northeast-southwest to northwest-southeast in the
TCE Area of Concern. Additional fracture traces are illustrated on the maps based on the linear
occurrence of sinkholes as noted in Section 3.3.2.
3.3.2

Sinkhole Delineation

The locations of sinkholes at Radford AAP were also mapped during the 1992 USEPA
EPIC study. In the vicinity of Radford AAP, the strike of bedding in the Elbrook Formation is
roughly west-southwest to east-northeast with dips to the south-southeast. Most of the sinkholes
in the vicinity of Radford AAP are oval-shaped and elongated with respect to the strike of
bedding planes. In some instances, the sinkholes align with the fracture traces. The sinkholes
represent bedrock units with a greater carbonate content and lower shale content within the
underlying Elbrook Formation (USEPA, 1992).

DAA JN: B03204-102

7

April 2007

As mapped by the 1992 USEPA EPIC study, the area surrounding the TCE Area of
Concern is characterized by the development of sinkholes with an apparent northwest-southeast
trend (Figures 9 and 10). Many of these sinkholes were filled during historic site development
in the 1940s; therefore, there is no analytical information regarding the nature of the fill
materials. At present, several facility structures are now located on these historic sinkholes. In a
typical karst setting, well-developed karst conduits connect sinkholes and convey groundwater as
well as aerated surface water during precipitation events at relatively rapid velocities through
solution-enhanced fractures and joints.
3.4

OCCURRENCE OF GROUNDWATER

The general hydrogeologic setting for Radford AAP is characterized by porous alluvial
sediments overlying weathered and unweathered dolomite and limestone. In areas where the
porous alluvial sediments are the uppermost water-bearing zone, groundwater flow is generally
from topographically high areas to topographically low areas. In some areas of Radford AAP,
the uppermost water-bearing zone is within the limestone and dolomite bedrock. The karst
features within the bedrock aquifer can provide conduits for rapid transport of groundwater to the
New River, which is the discharge area for regional groundwater flow.
The monitoring wells at HWMU-5 are screened entirely within either alluvium or
weathered carbonate bedrock residuum or across the residuum/carbonate bedrock interface.
Static water levels measured during the Fourth Quarter 2006 monitoring event ranged from
1754.96 feet to 1775.03 feet above mean sea level. As shown on the Potentiometric Surface
Maps (Figures 2 through 5), groundwater movement beneath the site is generally to the
northeast. The groundwater contours and the topography in this area suggest that the TCE Area
of Concern is located on a river terrace that contains several karst features and that drains north
toward the New River.
3.5

RELATION OF HYDROGEOLOGIC FEATURES TO POTENTIAL SOURCES
OF TCE

Area Maintenance Shop Building 1549 is located on a large historic sinkhole measuring
approximately 430 feet by 200 feet (Figure 9). A smaller historic sinkhole (approximately 150
feet by 130 feet) is located approximately 80 feet north of the large sinkhole. Monitoring wells
5WCA, 5W5B, and nested wells 5WC21, 5WC22, and 5WC23 are located within this smaller
sinkhole. Both sinkholes were filled during site development and are expected to be connected
by well-developed karst conduits. These sinkholes are part of the linear feature of sinkhole
development shown on Figures 9 and 10. According to facility personnel, past disposal
practices at Building 1549 involved pouring used solvents into floor drains. Liquids released to
the subsurface through floor drains or spilled on the ground surface in the vicinity of Building
1549 would percolate to the groundwater through the soil filling the large sinkhole. Karst
conduits would convey groundwater from the larger sinkhole to the smaller sinkhole containing
monitoring wells 5WCA, 5W5B, and nested wells 5WC21, 5WC22, and 5WC23. As discussed
in Section 4.0, these wells consistently exhibit TCE concentrations in exceedance of the USEPA
MCL of 5 µg/l. Also, any material poured onto the ground outside of Building 1549 would travel
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via surface drainage toward the impacted monitoring wells via a drainage pipe and channel as
shown in Figures 9 and 10.
Electric and Refrigeration Shop Building 1034 and Degreasing Shop Building 1041 are
separated from the TCE Area of Concern by a surface drainage divide. However, as shown on
Figures 9 and 10, Buildings 1034 and 1041 are located near two fracture traces which trend
through the large sinkhole upon which Building 1549 is located. As indicated by facility
personnel, past practices at Building 1041 included cleaning scales by washing them outside of
the building with the wash liquids allowed to drain to the ground surface. Liquids released to the
subsurface through floor drains, the UST system, and/or the former dip tank associated with
Building 1041, or spilled on the ground surface in the vicinity of Buildings 1034 and 1041 would
flow to the northeast and percolate through the soil to the groundwater. Any subsurface flow
from the vicinity of these buildings is expected to be intercepted by the fracture located to the
northeast and conveyed to the sinkhole underlying Building 1549, and then be conveyed to the
sinkhole containing monitoring wells 5WCA, 5W5B, and nested wells 5WC21, 5WC22, and
5WC23. Furthermore, waste solvents could be conveyed by the four-inch terracotta pipe running
westward from the western end of Building 1041, released to the subsurface, and intercepted by
the fracture located to the west of the buildings. This fracture also would convey any liquids to
the large sinkhole underlying Building 1549.
As shown on Figure 10, sewer lines in the vicinity of HWMU-5 include two general
purpose sewer lines that pass underneath HWMU-5. One of the lines passes underneath the Unit,
through the fracture trace and filled sinkhole, and in the direct vicinity of monitoring wells
5WCA, 5W5B, and nested wells 5WC21, 5WC22, and 5WC23. These lines were installed prior
to the 1960s and predate the Unit. Impact to the wells could result from historical sewer line
leakage or from materials that have traveled along the gravel backfill surrounding the piping.
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4.0

HISTORICAL GROUNDWATER ANALYTICAL RESULTS

Graphs of historical TCE concentrations detected in the monitoring network for HWMU5 are presented in Appendix C. The graphs were compiled using quarterly groundwater
monitoring data from First Quarter 1996 through Fourth Quarter 2006. Historical groundwater
data are summarized in Table 1.
As shown on the graphs, TCE has been detected at concentrations exceeding the USEPA
MCL of 5 µg/l in downgradient monitoring wells 5W5B, 5WC21, 5WC22, and 5WC23. TCE
concentrations in well 5W5B have consistently exceeded the USEPA MCL of 5 µg/l since 1997.
Concentrations have fluctuated between 5 µg/l and 20 µg/l for most of the 10-year timeframe
from 1996-2006 without any apparent trend due to seasonal factors. The TCE concentrations in
nested wells 5WC21, 5WC22, and 5WC23 have been declining since the beginning of 2005 and
were consistently below the USEPA MCL for most of 2005 and/or all of 2006.
During First Quarter 1999, TCE was detected at a concentration of 7.4 µg/l in
downgradient well 5W10A; however, this detection is considered to be an anomaly as TCE has
only been detected in well 5W10A one other time at a concentration below the quantitation limit
of 1 µg/l. During First Quarter 2002, TCE was detected at a concentration of 9.13 µg/l in
upgradient well 5W8B.
TCE was also detected in 5W8B during two other events at
concentrations less than 1 µg/l. (Please note that data prior to Second Quarter 2003 are only
available on Excel data sheets from REIC Laboratories. Laboratory analytical reports are not
available. These samples were collected before Draper Aden Associates (DAA) began handling
sampling, laboratory coordination, and data validation. REIC did not provide data validation
information regarding these data.)
Minor detections of TCE at concentrations less than 1 µg/l have been observed
occasionally in downgradient wells 5W7B, S5W5, S5W7, and 5W9A. TCE has never been
detected in 5W11A. It should be noted that these wells are located on the opposite sides of
fracture traces from the remaining wells in the monitoring network (Figures 9 and 10).
The observation wells 5WC11, 5WC22, and S5W8 and sidegradient well 5WCA are not
part of the permitted groundwater monitoring well network; therefore, no additional data from
these wells are available.
Monitoring wells at HWMU-5 have been historically monitored for TCE daughter
products as well as for tetrachloroethene (PCE), a possible parent product for TCE. No PCE or
TCE daughter products have been detected in any of the wells at the Unit. Summary tables for
PCE and TCE daughter products are included in Appendix D.
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5.0

CONCLUSIONS

Historical information regarding operations at HWMU-5 prior to closure indicates that
the wastes processed through the Unit did not contain TCE. The results of field investigations
conducted in 2002 and 2004 indicate that TCE is not present in the residual material contained in
the Unit. A review of Radford AAP cleaning and maintenance practices in the vicinity of
HWMU-5 identified buildings and areas where chlorinated solvents were routinely used. An
evaluation of historic waste disposal practices in these buildings and areas indicates the potential
for groundwater impact from these operations. Sewer lines, floor drains, and equipment cleaning
operations that occurred on the ground surface are potential sources or conduits for groundwater
impact. Hydrogeologic features such as fractures and sinkholes in this area control the transport
of impacted groundwater from these source areas to certain monitoring wells within the
groundwater monitoring network for HWMU-5. In addition, a surface drainage feature (drainage
pipe and channel) in the vicinity of one of the identified buildings would transport any liquids
released onto the ground surface directly toward the impacted monitoring wells. Monitoring
wells 5W5B, 5WC21, 5WC22, and 5WC23 consistently exhibit TCE concentrations in
exceedance of the USEPA MCL of 5 µg/l. TCE has also been detected in upgradient
groundwater monitoring well 5W8B.
Based on these factors, HWMU-5 is not the source of the TCE detected in the
groundwater as TCE was not handled in the Unit and has been detected in the upgradient
groundwater monitoring well. In accordance with Virginia Department of Environmental
Quality (VDEQ) guidance and pursuant to 40 CFR 264.99(i), Radford AAP demonstrates that
TCE is derived from a source other than HWMU-5. Accordingly, as TCE is derived from an
alternate source, Radford AAP respectfully requests that TCE be removed from the list of
constituents of concern in the Post-Closure Permit for HWMU-5. Evaluation of TCE in
groundwater in this area will fall under the jurisdiction of Radford AAP’s USEPA Region III
Corrective Action Program. As a result, Radford AAP has begun the process to classify the
suspected TCE source areas as a new Area of Concern within the facility’s Installation
Restoration Program (IRP).
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