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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 cross-
section 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 



 

DAA JN: B03204-102 3 April 2007 

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).   
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 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 HWMU-
5 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.  



 

DAA JN: B03204-102 11 April 2007 

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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APPENDIX A 
 

MONITORING WELL BORING LOGS/CONSTRUCTION DIAGRAMS 



R/AAP
UNIT 5

W8.B
6WC2-1
W5.B
W7.B
6WC2-2
sWC2-3
s5w-5
S5W4
S5W.7
w10-A
w11-A
W9-A

5WC1-2
SWCA
6WC1-l
s5w-8
S5W-8

UP/BG
POC
POC
POC
ASMT
ASMT
ASMT
ASMT
ASMT
ASMT
ASMT
ASMT

POC
U P
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UP

02t07t95

ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE
ACTIVE

SWL
SWL
SWL
SWL
SWL

31.50 02/16/83 YES

YES
20.00 YES

25.00

26.00

04/05/81 YES

04/05/81 YES
YES
YES
YES

YES

YES
YES

34.00 04/05/81 YES

YES

YES

1787.58
1772.10
1773.13
1772.78
1771 .99
1771.28
1769,81
1765.42
1773.08
1768.42
1764.70
1761 .07

1787.43
1777.37
1787.55
1783.51
1787.O2

f\tJ rv\tl 5

1789.55
1774.43
1775.08
1774.90
1774.45
1773.84
1771.74
1771.43
1775.06
1770.75
17ô5.90
1761.82

1789.89
177e.96
1789.99
1784.77
1785.28

15.00

10.00
10.00

10.00

10.00
20.00

2.00 0.01 PVc

2.00 0.01 PVc
2.00 0,01 PVc

2.00 PVC40

2.00 PVC40
TEFLON

5.00 2.00 PVc40



R/AAP
UNIT 5

W8-B
sWC2-1
W5.B
W7.B
sWC2-2
6WC2-3
s5w-5
s5w4
s5w-7
w10-A
W11.A
w9-A

5WC1-2
6WCA
5WC1-1
S5W4
s5w{

16.50
(174s.80)

10.00
10.00

(174e.80)
(172s.3e)

1 3 . 0 0
(17ss.42)

12.00
(1745.7n
(1735.e0)
(172e.85)

(1721.63)
(1747.27)
(174s.2s)

29.00
(17s7.s2)

3 1 . 5 0

20.00 0.00
20.00

23.00

22.00

6.00 8.00

34.00

10.00 8.00 20.00

3.84E-04
3.148-06

2.528-05
2.768-05

1.178-02
9.58E-05

7.69E-04
8.42Ê.-04

1.10E-06
2.378-07
9.60E-06

3.36Ê-05
7.23E-08
2.93E-04
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Interval (s )

zT-
0:T0Ì--

Casi  ng Mater ia l  andTi  ze 2"
Grout ing Type for t land Ce

S c h .
wí  th Grouted In t_erval  0-6:_=-

Screened I n te rva'l fãl-f[/[r-
Packed  In te rva l  8 -20 '
Approx lrleì'l Yi"lã .-< 

-l-!Þrñ--
" Screeni ng Flate r i  a I an
Pack ing  Ha te r i a ì  and
Depth to Static l ' later
Developmént  Hethod Ai r
Logged by:  - ! .  J .  Varner

Devejopnent  T ine 4 hours

C orrnen ts sKEIc¡ MAP_,
-T-r---;ñ-[F

5

il+
I t I t t l

o  Coar l c a

l )  D r i l l i n q  t v a t e r'  
oh ta ineð f rom RAAP

_ hyr l ran tq
2 )  R e p ' l a c e q  w e l l  W - 5
3  )  R e n t o n i  t e  P e l ' ì e t  s e a ' l

i n  t h e  R - 1 0 ' a n n r r l a r
i n t e r v a l

4  )  f ìep t  h  to  wa tc r  ta  h l  e

-  m e a q r r r P d  f r o m  f h P  t n P

n f  f h e -  q t c P l  r - a q i n g

* T o f r  o f  ç t p e l  c a  q  ì  n g  _

PVC
Sand

1Ze
S i z e  F

I ' IELL DETAIL

Descr i  p t i  on Mate r i  a l  s



bJ -?ß
f r-rl\t\-;l

BeÞ.Converse.Murdoch'lnc- | tf-, V 
!

D r i l l i n g  L o g

Hel  I  l lLrnber H - 7 8

D r i l ' l i n g  M e t h o d  F i s h t a g  n O l e  u l c l l : l E L t r ¡  f .i'iiJ"iiå'iåi' ffi !q,-illri",: lîttffiSampl e Tlpe SPI i  t:iii]:.',;Tå"jiffi;åii;;iäi=Lìå,}.m7g^l;i:l::ll,?îo.nF

C l i e n t  C o r p s  o f  E n g i n e e  P r o i e c t  l l o '  0 0 - 0 0 0 8 - 0 1

;;i i aoiiiiri:iËäiï:
;::ii;":i:li"ì'il i.å'ffiillåi' -g-Groutins'{oe 

5iï:ä.Í"ïmiiå'%i%Screen ing  Mater ta t
Packing f ' tater ia ' l  and Size -Fìne to cagrFe s.1- l iç9; lgnd ; : : : : ;  ; : f i ' ; .  . -#--
Depth to stat ic gater l ¡ .sa, t r .o. f f i  Approx ! leì ]  Yield <.  I  qpm
^ - . . ^ r ^ - - ^ - +  M a + h n z t  , 1  i ç  

' ¿ l - - -

D e v e ì o p m e n t  l ' t e t h o d  
u v v L ' v r ¿ ¡ ¡ ' s ' r v  '

Conrnents
I )  Dri  I  I  i  nq water oÞtal  neo
ffi
ffi
@t

4l-Teptñ to ryele¡_lgÞ-Le----measured 
frgm thg toP-- 

of thelteel..çasÍnq
5 )  Core  s i ze :  HW

*Iop-¡f_stee_l caqing

Descr ip t ion of  Mater ia ls

s i 1 f ine  sandwi th  m ica

se¿: fu.í

sed sha

I'IELL DETAIL

;îTwTine sand with
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B O R I N G  L O G

naDoñ No.

cules Inc.
P.orrcr Radford Ar Ammun i t i on  P lan t

Locrton: $gg

' N o o l þ l o w t r a . Q ó  l o r r t ¿ O l ô . ¡ r ñ ô G r o r o g p r ñ g 3 0 r n . l o ó . i v . 2 i ñ O , D . ,  1 . 3 7 5 r ñ .  l . O . r r ñ o ¡ ô l r t o t l l o l l 6 r n c ñ 6 r t ñ r h t æ 6
rn '^crañ.nl t .  tha tsm ol tha l ¡ l t  two Incraman¡t Of DCôatrat ion l t  tarfEd tha r t¡ñóaró 96nãr6t¡o^ 16rt t¡nca. N.

1.

I
I
t
I

,HNÌntts\ S-l"lc74
FROEHLING & ROBERTSON, IT,IC.
F U L L  S E R v t C E  L a S O H A I O R I E S  .  E N G r N € E R T N G , C H É  M r C
-oilE HUNORED r6¡RS Of SERyrcE-

O^TE

R E U Æ ( S

GROUNOWATEN OAT^

Subsur face  water  ¿ t :  22  f t .
¡ tay  5 ,  ì987 a t  4 :00  o .m.
2 9  f t ,  t l a y  5 ,  1 9 6 7  4 : 1 0  o . m .

Èlieight of hanmer

8orô9 N€.: 5-l{Cz-l

Tyoc ol Borrng: þ16ll

Hedium dense red brom slì ty f lne SÂl{0,
trace nica (Sl l)

- to-

Very loose to rnedlurn dense yelìow brom sl l ty
medium to f{ne SÂflD (SH)

-ALLUYIU¡I-

l ledlr¡¡ dense to very loose yel lor brorm sl l ty
corrse to f lne SÂllD (angul¡r rock Fra$Énts)
(  sH)

Sor lng  tenr lna ted  å t  31 .8  f t .

S ø l c  1  = 5  v ^ . " : t  c l _ . ' -  5 ¿  
-  f ' e ç



C l l e n t :

Radford,  Vi re in ia

R lse r  Desc r l o r l on :

Subsu r face  Cond l t i ons  Summary

Yel low to Red Brown s i l ty  medium to f lne

SAND (SM)

Cobbles encountered at 8.0 f t.

Subsurface warer ati 22.O f t. at 4:OOp SlSlg7
29.o f t .  ar  4:10p s ls tL l

a\
t/.

Caslng St lckup ( f r . )= , .0  , r .
E lev.  =

Rtser stlckup (r,.) = 
-JiJ. 

T

T
Þt.

l-r
( . .

VELL No.

5 - W C 2 - - 1

10)=  0 .45-0 .55  mm

I l

f {

r<'I
l-J

Elev .  =

C  round  E lev .=

6 inch/  NX

I ot 9c-rcer-¡

Deprh  ro  Ben ron i t e  ( f  r . )=  . , 0 .U  
, , .

E lev .

D e p r h  r o  S a n d  F l l t e ¡ ( f t . ) =  _ - _ _ _ - _ _  
_

E lev .  =

Dep th  t o  Ve l l  Bo r tom( f r . )=  29 .3  f t .
E l e v .  =



B O R I N G  L O G

cules lnc.
P.orrcr: Radford Ar Ammun i t i on  P lan t

' N o  o l Þ l o w t t a Q d  l O . r l a O l b - n ¡ ñ ñ G r ó r O O p ' ô g æ r ô . t O d r r v a 2 r ñ O . O . . r , 3 7 5 i n . L O . t a m O r c r r t d t t O l  1 E ¡ ^ c H t i ñ t h r F 6
r ô  t ñ c r c ñ ? ô t 5 .  l À c  t u ñ  o f  r ñ r  t å t f  t w o  r ô c r e ô c n l t  o l  p æ c l l t t i o ñ  I t  l c r ñ o ó  t ñ c  t t t n o 6 r ó  o c ô c t r ¡ t r o n  / õ t t t t ñ c a .  N .

L¡mu5\ 5- hcz-¿
FROEHLING & ROBEßTSON, INC.
F U L L  S € R v l C E  L A E O R A I O R | E S  .  É N c { N € É R t N G . C } r € M r c a
-o+.1€ HUNOREO TEARS OF SeRVtCE-

GFIOUNOWATER OATA

fyoâ ot  Bo,rng:  HOl lOw

Ho sarnplfng conducted. see 5-¡ lC2-l
subsurface condlct lons

Cobb les  encountered  a t  l5  f t .

D f f f l cu l t  auger lng  ¿ t  35  f t .  -  40  f t .

Sor ing  te rmlna ted  ¿ t  43 .5  f t .

s g l a  1 " ' 5  u n l 6 r  o t h 6 r F . 1 €  ô O ¡ a O



C l l e n t r

Screen Descr

R  l se r  Desc r l o t l on :

V i re in ia

Subsu r face  Cond l t l ons  Summary

See 5-WC2-l  for Condit ioni

Cobbles encqunrered at ;  15.0 f  t . ,  40.0 f t .

\\\
a\t/a

Cas lng  St ickup ( f t . )=  3 .0  f , .
E Iev .  =

R l s e r  S r i c k u p  ( r , . )  =  
- l ã î . -

-
E lev .  =

V B L L  N o .

5 - W C 2 - 2

) =  0 . 4 5 - 0 . 5 5  m m
6  i nch /  NX

G round  E lev .=

Deprh  ro  Ben ron i re  ( f  r . )=  , a .O  , . .
E lev .  =

D e p c h  t o  S a n d  F i l t e r ( f t . ) =  - - - - - - -

E I e v .  =

D e p t h  t o  W e l l  l t o t r o m ( f  r . ) =  4 0 . S  , , .
E l e v .

D E n r h  o f  H o l e  ( f t . )  =  4 3 . 5  f  t .
ELe-y-,-:-.-_ _



B O R I N G  L O G

cu les  I nc .

adford Ar Ammun i t i on  P lan

' N o  o r Þ f o * 3 t . Q ó  f o r ¡ l ¡ C l þ . À t ñ ñ t . ó r o Þ g r n g 3 0 r n . t o ó . r v a 2 r ñ O . O - . t . 3 7 5 ¡ ^ . t . O  q 6 Þ s . r o t ! ô r l 6 r ô c ñ l r r ñ t n . d 6
¡ ô  ' ñ c f c ñ C n l ¡ .  T ñ ê  t 9 ñ  O f  ( ñ r  t u f  t * O  t n c r ó o a ñ t t  O f  o ñ r t r a t r o n  ú  l a f m a d  t h a  r r r ñ ó ¡ r c  O t r , a t , O ñ  r õ r t l ¡ ô C a .  N .

NmuS\s-¡.tcz-)
FROEHLING & ROEERTSON. INC.
F u r r  S C R v r C !  L A E O H A I O R T €  S  .  Ê N G t N € E R T N G / C H e M t C /
-ONE 

HUNORED IEARS OF SERVICE-

GROUNOWATER O^1A

St.n.a: 5/6/87 Comor.r.d: 3/6/87Typ. or  Eonng: HOl lOw

f{o saspl { ng conducted, see 5-t lC2-l
subsur face  cond{ t ions

Cobb les  encountered  a t  15 .0  f t .

0 l f f l c u l t  a u g e r i n g  a t ç ? n € +  - q q ô f r

Bof ing  tenn lna ted  a t  55 .3  f t .

s c ¿ r ¡  I  ' 5  u ñ r G t l  o r ^ c , -  t ?  . O l ¿ o



l ) r o  i e c t :

Locat lon:  Radford,  Vi rs in ia

C l i e n r :

Sc reen  f )esc r l p r l on :

R lser  Descr lpt lon:

Subsu r face  Cond l t l ons  Summa¡v

See 5-WC2-3 for Condit lonï

Cobbles encountered at  15.0 f  t .

Simmons

Caslng Sttckup (f t . )= , .0 , , .
Elev.  =

R ise r  S r l ckup  ( f r . )  =

I IELL No.

5 - W C 2 -  3

10) ¡  0 .45-0 .55  mm

l-,

r.{

L

; ' .

E lev .  =

G round  E lev . -

Dep th  ro  Ben ron i re  ( f  r . )=

E lev .

I t ô

D e p r h  t o  S a n d  F l l t e r ( f  t . ) =

Etev. =...--

S crceev

D e p r h  r o  V e l l  B o r r o m ( f  r . ) =  5 3 . U  , , .
E l e v .  =  - f ' ì  r , .

Deoth  o f  Hote  ( r r . )  = iË f -
Ele.v.



5 5 L J s

fyl [d-5

US AR¡ïY ENViRON|'IINTAL HYCITNE ACENCY
å r r ' r y  P o l l u f i o n  A b a t e r n e n t  P r o g r a m  S t u d y ,  I n s t a l l a t i o n  o f  L f O n i t o r i n g  W e I l s ,  R a d f ó r d  A r m y

Ammunic ion prani ,  Rádford,  vÃ,  3-e *TAi f f  
i ¡ fd t lð l *  

conErol  No.  B1-26-8251-81)

R.{AP 8r-26-8251-81 DATE 5 ,{pr11 8l
PROJTCT

LOCAT ION
to bul1dlng s R  1 6 1 2

DRILLERS
C:raf g, Gates ( logger )

Sfte 5, north of lagoon next Sn lÈhson,  Hoddfno t t

DRILL RIG
Acker ' I I ,  w/  4 tn cont fnuous BORE HOLE

f l l gh t  auger

M W 5

TD= 25f t .

1n1tÍal 7 r 5rl
24  ln r .  8 r  lO ' t

REHARKSOESCRIPTIOII

1 3  f t  o f
s c h e d u l e  4 0 ,

10 f t  o f  12 in  ID Pvc

Concre te  i cas ing

Browo sandy 6l1t wlth
wet ,  p las !1c

Perched leuse of v¡ater

some gravel

Tellot¡ish brown sll-ty claY
some ul'ca_ flakes

5  f t .

15  f t

BenËoulte

eand pack

same traÈerial

lfB 
'10-l

gSA-Fd3. Fora 95, L2 Aug 74



tJS ARI4Y ENVIRONI'IENTAL l.|YGIENE AGENCY
A r m y  P o l l u t i o n  A b a t e m e n t  P r o g r a m  S t u d y ,  I n s t a l l a t i o n  o f  l f o n i t o r i n g  W e l l s ,  R a d f o r d  A r m y
A m m u n i È i o n  p l a n r ,  R a d f o r d ,  v A ,  3 - 9  A p r i l  1 9 8 1 ,  ( U S A E H A  C o n t r o l  N o .  B I - 2 6 - 8 2 5 I - 8 1 )

DRILLIN6 LOC

PROJTCT
B.AAP ut-26-8251-81

S'ltc J, north of lagoon next
LOCATION

to  bul ld fug S.R.1612

DAÏE
<  ^ ^ - { 1  p l
J  õ U ! ¡ ¡  V ¡

I]RILLERSSn{  thson,  Hódd lno t t

Cralg, Gates ( logger)

ùfid 5

DRILL RIC
Acker II, w/ 4 1n cbnÈluuous BORE HOLE
fllghc auger

t)TSCRIPTfON
l 0  f r  o f
s l 0 r t e d  2  i n
I D ,  s c h e d u l e
4 0 ,  P V C
s c reen
( 0 . 0 c 8 - 0 . 0 1 "

2O fx

25 f t

30 f t

lrater ax 20 ft Yellow coarae
Lun sand - eaÈuraÈed

chauge ln euglne
Elbrook F!(

Depth of
well 25 ft

IISA-üA For¡n 95, LZ Ãtg 74



5 5 t J 7

Mt^J -+

lJs ARHY ENVIR0NI'IENTAL ilYGlENt AGENCY. ,.
Arnry pot lur ion AbaEem." i - r io ! ' i *  Eï"¿T,- iäÅT] i iå i iå ï  ã i - ¡ io" i to t ing t , te I ' ls  '  Radford Aruv

A¡mLn i r i on  p1an r ,  ¡ . aJ fo ra ,  v i ,  ¡ - g  ap t i t  t eA f ,  (USAEHA ConÈro I  No '  B1 -26 -8251 -81 )

DRILLING LOC

RAAP 81-26-8251-81 DATE 5  A P r l l  B I

PROJECT

LOCATION
nexÈ to

S l te  5 ,  ¡ ¡es t  6 f  lagoon
[ )RiLLEF.S 

smlthson',  Eoddinott

Crafg ,  Gates  ( logger )
bul ld ing S.R.  1603

Àcker II, r¡/ 4 ln conÈlûuous BORE HOLT
f1lght Auger

¡ri^¡ 7

DRILL RIG
T1ts26 fE

DÉSCRIPTION

¡uaÈer leve1
ln i r f -a1=14 |  10r l
2 4  h r  = l 0 r l 0 "

REHARKS
CEPTH

Så}IF LE
TYPÉ
tsLUl{5
PER 6 IIT

Concrete

l

5

I
I
I

t t

;

t0 f t

15  fÈ

Reddish brown slltY claY danP-

ued plast ic

same material geÈting damPer and

nore plast lc

Benton l te

2 4 . 5  f t  o f
sarid pack

schedu le  40 ,
2 in ID PVc
cas ing

ÞfB 5-10

10  f r  o f
s loÈted 2 in
ID schedule

|Y e sand

return oo .A'uger- maY have hlt a

Ion"e of gravel
s c r e

USAIfrA Forn 95, 12 Aug 74



US ARI4Y ENVIRONIÏENTAL HYGIENT AGENCY
A r m y  P o l l u r i o n  A b a t e m e n t  P r o g r a m  S t u d y ,  I n s È a l 1 a t i o n  o f  M o n i È o r i n g  W e l I s ,  R a d f o r d  A r m y
A n r ¡ ¡ u n i t i o n  P l a n t ,  3 - 9  A p r i l  1 9 8 1 ,  ( U S A E A Ã  C o n t r o l  N o .  8 1 - 2 6 - 8 2 5 1 - 8 1 )

DRILLINC LO6

PROJECT
RAÁP ðl -26-8251-81 DATE 5 Àpr11 8l

c{rô 5, grest Of lagoon next
L0CATIoN - I)RILLERS

Smi thson,  Hodd lno t t

to  but ld lug S.R.  1603 CraÍg ,  Gates  ( logger )

Acker II, vl 4 Ln coûtlnuous BORE HOLE
fllght Auger

M W 7

DRILL RIG

t)ESCRIPTIONPtR 6 nt

screen

3 f t  o f  sedl
EeûÈ ËraP

sa¡oe rnaterl-al saturatedìf8
t5-20

25 fx

30 ÉE

ËLbrook Fll (weathered graY claY
residur¡o)

26 feet

Forn 95,  L2 Lug 74



- IORING LOG

Regod No R0H- 6 208 5

Cl¡ent Hercu les ,  Inc .

Prolæl I'tonilq!'i lJel I s Radford ArmY Anmunit ion Plant Rad fo rd ,  V i r g i n i a

Boflog No

ñqA
Hu:rr'u-5

FROEHLING & ROBERTSON, INC.
, .  I i  : . " . r . : L i : ' '  r i ' \ : ( r l r t L f , ' L i J ( ¡ ¡ r ¡ ¿ L Ë ¡ r ¡ ' ¡  t  r r L r ' ! ¡ t  ' l l

'ONE HUNDRED YEÁÆS OFS€FV,CE.

oArE November.  
. l985

GFOUNOWATÊR OATA

l l a t e r  I e v e l  @  ì 6 , 0 '

Deveì opment
S loshed fo r
Bailed down
ltater 

' l  
evel

ì 6 . 0 ' a f t e r

D a t a :
2  h r s .
t o  2 1 ' .
re -es tab ì  i shed
. | , 5  h r s ,

A u g e r  r e f u s a ì  ( ð  3 9 . 0 '

Locarion: See plan
Tot¿ t  Ocprn :  49 .01

l f .  S inmons '  Sr .
Sr¡n6d: l l -6-85 ComPlcted:  l l -6-85

Type ol  Bortng.  Hol low stem a

OÉSCRrPlrON OF MAr€RraLs

lClsi lacaÙonl

I  0 . 0

I 3 . 5

t ç  n

3 9 . 0

Aspha l t  and c rushed s tone

Loose to medium dense brown f ine sandy SILT

I  i t t l e  c l a y

-ALLUVI UM-

Sof t  o range-brovm s i l t y  CLAY to  c ìayey  SILT

( c L l H L )  R e l i c t  s t r u c t u r e

-RTS IDUUH-

!  f o t a l o l  l 8  t ñ c h e s  r ñ  t h r æ  6

, ^  l ô c r e 6 e ô f 5  f ñ e  5 u ñ  o t  t n e  t a s t  t w o  , ñ c r e m e n t s  o l  p e n e r r a r , J n i s  t € ; m e d  r n e  J t ^ î Ó e t Ó  ' ê î e l r ' l t o n  1 6 r s l a ô c e  N
s c Â t e  l  ' 5  u n l s s s  C t n e r w  s e  ô o l e o



J O R I N G  L O G

l e g o ñ  N O R0H-62085

Cl'cnl H e r c u l e s .  I n c '

2rotæt l'lon I tori ng l{eì ì s na¿for¿ ArmY A¡rmunit ion Plant

Bofing No. ¡,¡-9-A cont.

FROEHLING & ROBERTSON, INC.
, . , ; .  - , , a , ,  L  l . \ l - J ( : r ' À I \  r h l t : ; '  t ¡ { ( ì ¡ t ¡ L L R l t ' Ù  \ ' r l t L l l '  a l

'ONE HUNOF¡ED YEARS OF SEÊVICE-

Radford ,  V i  rg in ia

ÞArE November, 1985

fo ta t  Oootn ;  49 .01

¡nc¿: ì l -6-85 cot4"t.s
ryo. or Bo.ine. Ho]]9" slg

.  OÊSCnrpTtON Of MAlÉRtAL-s

f ClÉ' fc. tonl

GROUNOWATER OATA

4 4 . 0

4 9 . 0

Brown f ine to medìum grained SAI|DST0NE'

.n" "g i "n  to  b lue-gray  f rac tu red  saccharo ida ì

LIMESTONE and DOLOHITE

Cor i ng  t e rm ina ted  G  49 ' 0 '

'Zo'TetrLo^J scræav

' , o '  P u c ' $ r
. l\oNtÉ-R

; ; ' P , , c ' q d - > '  
o ù o

I  f  
:  :  5 õ . ì l l s , "  i õ  t " " * r 6 l o r a r o r r s ' | n c h € s ' | n t n r æ 6

T,#"ffim*-ffi";i:;î:::;:il:;i 
jl::::'1;lil', '"1'* rn-e iranoa'o oeîe"a"o^ res'¡f'¡a^ce N

s c ¿ t e  r ' = 5  u ^ r e 5 s  C t n e r * ' 5 e  n o t e d



rorñ No 5m

. IORING LOG

Reporr  No R0H-62085

c r , cn r :  He rcu ìes .  i nC .

Þ,otecr llonl toring l{el I s Radford ArrnY Anmuni tion P l  a n t

t ^ J l 0 A
t .

Hu¡¡ztu -5

FROEHLING & ROBERTSON, INC.
¡ . .  . : . ; i \ '  :  l ¡ i  , . . ì Ì ¡ r l - i ¡ l  r . L i J ( , ¡ 1 ¡ t € H t r ¡ r '  \ r r [ M ¡ (  ^ t

ONE HUNDREO IEARS ÒF SERVICE"

o A T É  N o v e m b e r , . | 9 8 5

Radford ,  V i rg in ia

GROUNOWAfER OATA

t l a t e r  l e v e l  G  1 4 , 8 '

Deveìopment  Data :

S loshed fo r  2  h rs -

8a i ìed  down fo r  1 /2  h r -

N o  c h a n g e  i n  w a t e r  l e v e l .

,  5 0 / 0 . 5 '

s . { c t

Lærr ion;  See Plan
Tot ! t  Drp th :  45 .0 '

l ¡ .  S innons ,  Sr .
sr ln€d:  l ì -6-85 comprôlod:  l l -6-

rypô ol  BoÍng:  HoI loH ster î  auger

¡ Ê

6 . 0

1 0 . 0

1 3 . 5

I  5 . 0

t 8 . 5

3 5 . 0

¿ó. )

Brown f ine  sandy  SILT;  roo ts ,  o rgan ics

t 7 . 0

Loose to medium-dense
S I L T  w i t h  o c c a s i o n a ì

.ALLUV TUH-

red brown f ine sandy

cobb le  layers  ( l ' tL )

Hed ium-s t i11 f
S I L T ,  s h ¿ l e

- RE5 I DUUH-

gray-brown s i ì tY  CLAY to  c laYeY

f ragments ,  re l  i c t  s t ruc tu re

Gray  g reen  b recc ia ted  L IHESTONE and

D 0 L 0 H I T E ,  n u m e r o u s  c a l c i t e - h e a l e d  f r a c t u r e s

m p l € r  a  t o t ô l  o t  1  8  ¡ n c h o l  r ñ  l h r æ  6

' . ' n c ' e ñ e n t S f h e S U m o I t n e t ¿ 5 t I w o | n c l e ñ e n l S o f o e ñ o I r a t | o n i S t e r m e d t h e s t a n d a r d Þ e n e l r a t I o n r c a | S f a n c e - N

s c a t e  l  = 5  u n l e 5 5  c t h e / k ' 5 e  l o l e o



- ]ORING LOG

ìeoort No ROH-62085

c r ren r :  He rcu les '

Radford ArmY Anrnunl t{on Pl  an t Radford ,  V i rg in la

FROEHLING & ROBERTSO¡I, INC.
. ,  i .  . r . l i \ i . . :  .  j . õ ,  . ' r r . ; .  : ; r ¡ t  r '  ; - ì ¡ ( , ' t i t L H t ¡ j '  ¡  t  r t  r ' l ¡ ¡  i ' ¡

ONE NUNOFIED YEARS OF SERVICE"

oArE l {ovember ,  I985

GROUNOWAfER DATÄ

Locrrion: See Plan
fo ts l  ocp th i  45 .0 '

¡{.  SlrmonS, Sr.
ì l - 6 -85  comero tod :  l l - 6 -85

rypr o l  gorñ9:  Ho' l low stem auger

Gray sandy  L IHESTONE (Ca icaren i te )

B o r l n o  t e r m i n a t e d  @  4 5 . 0 '

. Lo' ll--.?uùu çcß&N

. , o t  Þ ü t ' ô o

,  A OEPTE L

,  l g '  Þ v  c ' t l o

s a m p l e '  r  l o f  a l o l  l 3  t ^ c h o 5  ' ^  t h r æ  5

¡ ^ , n c r e ñ e ô t s T h e s u m o f ! ñ e l a s l t w o r ô c r e ñ e n t S o t p e n e t ' a t ' o ^ ' S t e r m e ó t h c 5 r a o d a r ó o e ñ e t r a t ' o ñ r e 5 ¡ 5 t a ^ c e N

u ñ l e 5 5  O t i e r w r 5 e  n O l e O



9 O R I N G  L O G

R0H-62085

l . ñ t \ A

HU¡rqì^_5

FROEHLING & ROBERTSON, INC.
i : ¡ t .  :  . , .  L l i . i i t . l r . \ i t r l i l t ' . L l ¡ ( , , h r i i ¡ r n :  ;  {  t t L l v l t (

'ONE HUNOREO YEARS OF S€RVICE-

oArE  November ,  1985

cr rcnr :  Hercu ìes ,  Inc .

p rô ,d  ¡ {on i to r ina  t {e l ìs  Radford  Army Anmuni t lon  P lan t  Radford '  V l rg in ia

t t - ì l -A  )  l r o r ¡ r  oep tn :  48 .0 '  lE t ca t i on : Locsr ion:  See Plan

yp. ol Boring Hol 0H stem ¡uoer lStanco:  l l -6-85 comol6lc<t : t  -6-85 )nrcr :  l { .  Si rmons,  Sr.

Etd¡ toô O69lñ
0 - 0

oEscRrPTrO¡ OÉ M^1ÉRrA¡-S

tClE' tqroôl
Sañgla

8 lo* t

ym0ro

O.gth
f Fdrl

a CofG

RQD I 
REM^RKS

ì . 0

t A  ñ -

-¡
-1
-l

I
.--1

/ n  n -

Brown f ine  sandy  SILT;  roo ts ,  o rgan ics

4 . 5

6 . 0

8 . 5

1 0 . 0

t 8 . 5

20.0

2 8  - 0

_!

GROUNOWATER DATA

t l a  t e r  
' l e v e l  

@  I  4 . 8 '

Deveìopment  Data :
S l o s h e d  2  h o u r s .
E a i l e d  d o w n  t o  1 9 . 0 ' .
R e c o v e r e d  t o  1 4 . 8 ' ¿ f t e r  

. ì . 5  h

30f

l . ' ledium-dense to dense brown f ine sandy

to  s i ì t y  f ine  SAND (HL/S l , l )

-ALLUV I UH-

S I L T

l l

1 2^ -7  
1

Veny so f t  ye l low-brown coarse  to  f ine  sandy

CLAY,  some s i l t  (CL)  re l i c t  s t ruc tu re

- RES I DUUM-

l . ,
- 1

Gray-brown vuggy L IHESï01{ t ,  ca lc i te  hea led
f rac tures  in te rbedded w i th  g ray-green

-FAULT BRECCIA-

3  3 . 0

3 8 . 0

\,il
\ {

- r "  ã , " . * l ä ' ã l ã ã i ã î  * - . . e ' : , ' 2 o " ' ^ 9 3 O ' n  l o d í v e 2 ' ô O  O  I 3 7 5 ¡ ô  l D  i a m p l e r r r o t a l o r r 8 ' n c h € 5 ¡ ñ l ñ ' æ 6

| n , n c r e m e ^ | 5 T h e S u m o l l ñ e : ¿ 5 t : w c ¡ ô c r e m e ñ l S o f p e n e t f a t | o ô t 5 l e r m o d t h e S | a n d a l d o e ^ e Í a | | o ñ ' 6 | 5 t ¿ n c e N

S c ¿ r e  1 : 5  u ^ t e s 5  o t h e r w ¡ 5 e  ñ o t e o



Forñ ño 5æ

S O R I N G  L O G FROEHLING & ROBERTSON, INC.
;  . t .  . L . i ! : r  L  I  - l t f  . , 1 ' \ : ' - "  i ; ' '  t ¡ ¡ \ ' l l l l t L i l ' ì t ' !  \  ¡ { t ¡ l l (  ^ t

ONE HUNOREO Y€ÁRS OF S€ÊYICE'

Novèmber ,  l 985

Rêoon No ROH-62085

cr rcnr :  Hercu les .  Inc '
Radford '  V l rg in i

Protect ng He

8oftñ9 NO r,¡-t ì -A totet Ocptn: 48.0 Eldôt¡on: Loclfoni

I  ì  -6-8s ( r

REMARKS
OESCRIPf tON OF VAf ERIALS S¡F91.

Bro*t

Ocgtô

tF€( l

l ' l

Étdrùoñ ["*l
t 1 0

t 8 . 0

\

GROUNOWATER OAlA

4 8 . 0

Oark  gray  saccharo lda l  L IHEST0NE

53Í

Cor i ng  t e rm ina ted  (¿  48 .0 '

. L,Ðr PVC Scrcee¡r

. ] D '  P u c  R t s E r u

r n . æ 6  S ; ¿ r e  '  5  r ô  9 s 5  J Í : e r w ' 9 e  ñ o l e o

f f i999.ng30'^ '9o1.] : .3: : '^9^1. ' . : : : j "?: i l : : : : " ; : : i : ' " . . , . ' ' " ' ' ' ' . . ' * .
, n . ^ c r e ñ e n t 5 T ñ e s u m o l : ñ e t ¿ s t t w o r n c r e ñ e n l s o f g e n e t r a t r ; 1 5 t e r m e o t À e t l a n o a r o O e n e : r ã t r o n r 6 ¡ s l ð n c e N



B O R I N G  L O G

Rroof No

cules Inc.
P.orccr. Radford Ar Ammun i t í on  P lan t

' N o  
o t  O l o w r  r æ  o  t o .  a  1 ¡ O  l b .  h ¡ ñ ñ d  O r o O Þ r ô g  J O  i ô .  t o  õ r i v r  2  ¡ n  O . O . .  1 . 3 7 5  ¡ ñ .  1 . O

'n rñCr!f tañtt .  Tl¡a tem Ol (ñ! rðt  two InclGff i t t  Ol Oañ6tf¡ t¡On ¡¡  t t lñad thc

g ñ o r c r  I  f o l a t  o l  I  E  I n c h c t  r ñ  t n r æ 6

t t a ñ d ¡ r ó  o c ñ c t r 6 l r o n  r d ' J t ¡ n c t .  N

,(rllutlds\S- NcA
FROEHLING & ROBEHTSOT\|, INC.
F U T  L  5 É K V I C E  L Â g O H A I O R I Ê S  .  E N 6 I N E € R I N G ,  C H E M I C I
-ONE HUNOREO YE^RS OF SERVÍCE-

OAlE

Loc¡ttoñ; 5ee

aÊl¡A^xs

GROUNOWATER OAl^

* lJei  ght  of  Hanrner

Torrt O.orh 40 ft.

lyoo ot  êo¡¡¡9:  Hol low Stem A

Very loose gray brom nrediun to f{ne sandy
5ILT. trace coôrse subrounded sand ( l{L)

Very loose gray braom f ine sandy SILT (HL)

t{edlt¡m st l f f  gray to trn
n¿rnganese stains (f{L)

¡þdfun st l f f  to st l f f  rþtt led to gray sl l ty
f ine SÂtlD (51{) mrnganese stålns

-grrdlng to-

Stl f f  ætt led to grry sl l ty Cl-AY,¿clayey SILT
(cLlr{L)

5 C t ' a  l  = 5  u n r € 5 3  C : n e ' * . 5 e  ñ ; : c õ



l )  ro  lec t :

C l l e n r :

Sc [een  Desc r l o t l on :

¡  Radford,  Vi re in ia

R  l se r  l ) esc r l p t l on :  2 .0 .

Subsu r face  Cond l t l ons  Summarv

Cray Brown medi t ¡m to f ine sandy SILT/

s i l ty  medium to f ine SAND (ML/SM)

rt tY/Aù/l l

Caslng St lckup ( f r . )= 3.0 f  r .
E lev.  =

t t iser  Sr ickup ( f t . )  = 3.0 f  t -

Erev. =......-

VBLL  No .

5 - W C A

10)=  0 .45-0 .55  mm

6  i nch /  NX

Ground  E lev .=

Deprh  co  Ben ron i t e  ( f  r . )=  4 .0  f  t .

Dep th  t o  Sand  F l l t e r ( f t . )=  .  25 .g  f  t .  _
E lev .  =

E lev .

D e p t h  t o  W e l l  B o r r o m ( f r . ) =  3 2 . 1 t , .

E lev .  =
D e o r h  o f  H o l e  ( f  t . ) = 40.0 f  r .

E l e v .  =  |



5 5r¡ t

rv\ þ -(o

A r n r y -  P o l l u t i o n  A b a t e r o e n t  P r o g r a m  S c u d y ,  l n s t a l l a c i o n  o f  M o n i t o r i n g  
" ^ l e l I s ,  

R a d f o r d  A r m y
å . s r l r u n i t i o n  P I a n t ,  P . a d f o r d ,  V Å ,  3 - 9  A p r i I  1 9 8 1 ,  ( U S ¿ E H ¡  C o n t r o l  N o .  8 l - - 2 6 - 8 2 5 1 - 8 1 )

tJS ARF1Y ENVIRO¡|HENTAL HYGiENE AGENCY

DRILLIi\|G LOG

DATE
5 Apr i l  8 l

PROJECT
LOCATION

next  to

R¡.AP 8l -26-825t-8t
L

t V
Sítei l i  northr,¡es t of lagoon

Ort

SmiÈhson,  Hodd ino t t
DRILLERS

C r a i g ,  G a E e s  ( l o g g e r )

Acker  I I  v /  4  ín  cont inuous

f l igh t  auger

I  Jun 80

USAEHA Form

BORE HOLE
*/u

DRILL RIC

HSt-tS Form 78,

Repl aces

TD= 25 .5  f t

Water  leve l
i n i t i a l  9 . 5  f t

. 2 4  t . r .  9 '  7 t '

REMARKSDESCRIPTION

7 f t  o f  con
c r e t e  g r o u È

1 3 . 5  f r  o f
schedu le  40 ,
2 in ID PVC
cas ing

B r o w n  s í l t y  c l a y ,  d a m p  p l a s t i c

Redd ish  brov-n  s i l t y  c lay- -s l igh t ly
danp,  t igh t  d r i l l i ng

' ¡18 5-10

. 5 f t o
Benton iËe
(nay have a
void above
sand next to
r ¡a te r  tab le )

s o f Ë e r  d r i l l i n g ,  s e u e  m a t e r i a l ,
ge t te r  ç ¡e t te r

sa  Èura  t  ed

1 1 . 5  f t  o

95,  12  Aug 74 ,  wh ich  w i l l  be  used.



US ARI'IY ENVIRONI'IENTAL HY6iENT AGE¡ICY
A r m y  P o l l u E i o n  A b a t e m e n t  P r o g r a m  S t u d y ,  I n s t a l l a t i o n  o f  M o n i r o r i n g  I ' I e l I s ,  R a d f o r d  A : r n y

A n a n u n i r i o n  p l a n E ,  R a d f o r d ,  v Ã ,  3 - 9  e p i i f  t S a t .  ( U S a ¡ U e  C o n E r o l  N o .  B l - 2 6 - 8 2 5 I - 8 I )

iR I LLII{G LOG

ñ^^  rFê? R.AAP 81-26-8251-B l
DATE 

5 APrll' 8'1

L'CATI.N 
Slte 5,northeaet ;  of  lasoon 

¡¡RILLERS 
S¡nlthson' Eoddlnott  -

next  to  bu{Ldlng S.R.  1602 Cra lg ,  Gates  ( logger )
;

Anlreç f f  ,  w/  4 Ln cout l :

DRILL RIc 
Acket nuous 

BoRt H0LE 
!n{ 6

f l tghÈ Apger

DËPTH

sÁnt LE
TYPE

ÐESCRIPTION RSIARKS
uLuvl)
PER 6 IR

20 f r

25 f È

30 f È

Reddlsh brown sl l tY coarse to
rnedfi¡m sand, saturated (water

flowlng)

Weathered Elbrook FM (red gray
c lay  res iduum over  do lon i te )

Sand pack

I o  f t  o f
e l  n+ f  a¿ l

chedule 40,
2 ln ID PVC
creen
(  0 . 0 0 8 - 0 .  0 1 0 '

2 f.? o t eedf-

menÈ traP

25.5 tc TD BotËon o f
veLL 25.5 fr

USAÉA Foru 95,  LZ Aug 74



n4t^) -8
A r m y  P o l l u t i o n  A b a c e m e n c  P r o g r a m  S r u d y ,  I n s t a l l a t i o n  o f  M c n i C o r i n g  I . J e 1 1 s ,  R a d f o r d  A r n r y

- { ¡ m r u n i c i o n  P I a n r ,  R a d f o r d ,  v A ,  3 - 9  e p r i r  t l a t ,  ( u s A E H A  C o n t r o . I  N o  '  8 i - 2 6 - 8 2 5 I - 8 1  )

US ARI'IY TNVIRONI,IENTAL HYGIENE AGENCY

DRILLIN6 LO6

qJVU, SI-26-8251-81 5 Aprt l  8 l

5 s É f

PROJECT
LOCATION

of lagoou

DAÏE
Site 5,  Background wel l ,  so" .ÐRILLERS S+t thson Hoddtnot t

Cra lg .  Gares  ( logser )

DRILL RI6 Acker I I w/ 4 Ln contlnuoa¡s BORE HOLE MI,I 8

f l1ghr Auger rF 34ft

tnttLa!=24 tt
2 4  h r . = 1 4 r l l t l

REI4ARKSDESCRIPTION

29 f t  o f .
hedule 40,
fn ID PVC
Þ  ! ¡ E

8 f t o f
concrece

' g r o u E

gravel íILI fot road

Reddlsh brown sandY claY wlth

srnall gravels

eame rûaÈer1aI, weÈ,

same n,ter1al, gett lng geÈter

& s t l cþ

5 f r

10  f t

15 ft '
sand pack

HSE-ES Form 78,

RePl aces

I  Jun B0
USAEHA Form 95, 1 2  A u g  7 4 ,  w h i c h  w i l l  b e  u s e d -



A r u y  P o l l u t i o n  À b a t e n e n t  P r o g r a m  S t u c i y ,  I n s c å l l a t i o n  o f  M o n i t o r i n g  l l e l l s ,  R a d f o r d . { , r m y
A ¡ r ¡ r n u n i t i o n  P l a n r ,  R a d f o r d ,  v A ,  3 - 9  A p r i l  1 9 8 1 ,  ( u s A E t l A  C o n r r o l  N o .  B 1 - 2 6 - 8 2 5 1 - 8 1 )

US ARHY ENViRO|.II4ENTAL ljYGIENT AGENCY

DRILLING LOC

PROJECT n'¡uu 81-26-825 r-81
DATE 5- /'erfl 81

L6CATISN 
slte 5, backsround south DRILLERS 

se!ÊE.!¿-Itoddrno!!

of lagoon CEáfg ,  GaÈes ( logÊer )

DRILL RIG 
Acker II, r¡l 4 1n cdntlnuo""B3RE ¡1¡Lt 

rf'r I

HSE-ES Form 78,  ì  Jun  80

Rep laces  USAEHA Form 95,  l2  Aug 74 ,  wh ich  wí l l  be  used.

f1lght Auger

DEPTH

SAI'IF LE
TYPE

DESCRIPÏiON REMARKS
bLUl{5
PER 6 IN

20 f.

ù

I
I

I

, , ;

¡ß 15-
20 naterlal

eaue -aÈerLal

2L Í r .  o f
sandpack

PVC caslag

v



A r m y  P o l I u E i o n  A b a t e m e n E  P r o g r a u  S t u d y ,  I n s t a l t a t i o n  o f  M O n i c o r i n g  W e I I s ,  R a d f o r d , l , r m y

A m m u n i c i o n  P I a n r ,  R a d f o r d ,  V Ã ,  l - 9  A p r i f  l S e t ,  ( U S A E H A  C o n t r ó l  N o .  8 1 - 2 6 - 8 2 5 1 - B l )

tJS ARIIY El{VIRONI,IENTAL HYCIENE ACENCY

DRILLiNG LOG

RIUU, 8I-26-8251-81 5 Apr 81

PROJECT
LOCATIOt'|

south  o f lagooo

S1Èe 5, background
DATE
DRI LLERS

Smlthson, HoddlnotÈ

Cra1g, Gates ( logger)

f l lght Auger

5  f t  o f  s l o t
ted  schedu le
4 0 ,  2  i n  I D
PVC screen

srme Eaterial

35 fr

Refüeal Elbrook FM

NoÈe: ra¡r short of screenr there-
fore, 5 f t  of screeu was 1nstal l
fn the eaturated zose lastead of

1 0  f e e t .

boËtom o f !we l1  34  f t .

DRI LL RIG Acker II. ,¿l 4 ln coutinuoue BORE HOLE

HSE-ES Form 78,

Repl aces

I  Jun  80

USAEHA Form 95, 1? Aug 74,

M W 8

w h i c h  w í 1 1  b e  u s e d .



B O R I N G  L O G

cules Inc.
P.oËcr: Radford Ar Ammun i t i on  P lan t

Locrton: $gg

' N o  
o f  Þ l o w r r r Q ó  f o f  ¡ t ¿ O l b . h a ñ ñ a l d . O Þ 9 r n g 3 0 t n . t o O r t v a 2 r n O - O , - f . 3 7 5 ¡ ô . l O . t ¡ ñ o l a r t t o t r l  o f  l 6 ¡ n c ñ " r ô t h r É 6

rô fôcrGñe^tt .  lhc tuñ Ol tnG l¡¡ t  two rñCrcñanf¡ Ol pantt fafroñ t l  larñai fña t t ¡nó¡rd gañclral lO^ rctr l lanCô. t l

nu 5\ 5-t¡cl-l
FRoEHLING & R08ERTS0N. lt¡C.
FULL SEFVICÉ LAEO+.{AIOçìrES .  ENG¡NE€RtÑG'CHÉMIC¡
-o¿JE tIuNDREO rEARS OF SERV/lCE-

GROUNOW^fER OAfA

RQo ' 23

R Q D ' 7

R Q o " 0

Tor¡t orotn: 53.5 (t .gonôg No ,  s- t {c] - l

Tyo.  o l  Eor iôg.  Hol lOw

5-l lCl- l  contlnued 4 3 . 5

53 .  5
Eorlng teralnated ¡t  53.5 ft .

S C | I C  t - ' 5  u ^ . õ t  O l À e ' Ê  t ? : o r e õ



B O R I N G  L O G

' ñ o  o l D t o ' t / a Q ó . t o . r t ¿ O t Þ . h a ñ ñ f f 6 1 0 9 Þ { ñ 9 3 0 r n . t o d f l v a 2 t ñ O - O . . 1 . 3 7 5 r ñ . r . O  ¡ . ó o r a r a l ô t d o l t t ' ñ c Ñ l r o t ñ t É 6
¡ô !ncroñlntr .  Tha tsm Ot thc l8r twO ¡ncrGmcfrt¡  Ol Ocôatr¡ tron b t . rñld tha t t r^óa.d oÉdralrd tF'atanoa. N.

FROEHLING & ROEERTSON, INC.
F U L L  : j €  R v I C E  L A B O H A T O R ¡ € S .  E N G I N E E R I N G / c H € M I c
.OIJE 

HUNOAED IEARS OF SERVICE'

Ragon No. ô-
oArE Mav 1

cl i .nr: HérCuleS Inc.

P'o,ær. Radford Ar Ammun i t i on  P lan r R a d Vi r

8oflng No.: 5-¡{C folrl O.grh: C? ç ft. I Etrrlt,on, Loc¡lKrn: P
fyet ol Eormg l{q low Stem Aucer lshn.d: 5/5/87 co6otttú: qtqt 'o t{. si

€6atÉñ OeglÀ

0 - 0
o€scntrttol or ur6¡t^t'

lc|qrfrqrøt i#lffil"H R€u^âxS

:

:

:

33.s1
-

1
i-1
-1
-1
-{

l lo samÞllng conducted, see S-l lCl-2
subsurface condlt lons

for

CobbÌes encountered at 1 3 . 0  f t .  å n d  l 7 . 0  f t ,

GFOUNOWATEFI OATA

RQD

Auger refusal at 33.5 ft .

Hard l lght gray dolønlte, fractured and vuggy

âbundant  cô lcareous  fn f l l l ,  occas lona l  sh¡ l r
in f i  l l :  do lomi te  c làs ts  in  ca lcareous  m¿t r {  x :
Probable sl rmD structur€

21 7

--l

S a t a  l - . 5  u ô t õ l  o t ñ a ' '  t c  ^ o ¡ o d



C l l e n t r

Screen  Desc r l o t

R l se r  Desc r l p t l on :

V i rg in ia

Subsu r  f ace  Cond l t l ons  Sum marv

See  5 -WCl -2  f o r  Cond i  t i ons
Cobbles encountered at ;  13.0 f  t ,  16.0 f t .

Casing Sttckup (f t . )= , .0 , , .
E Iev .  =

Riser Sttckup (r..) = 
-lãil-T

Elev. =
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medlu¡r to fine sand (rock fragnrents) (¡lL/l'{H)
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måtr1x: probable f loH structure
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Loca r l on :  Rad fo rd ,  V i rg in ia

C l i e n r :
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R l se r  Desc r l p t l on :
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Ye l l ow  B rown  s i l t y  med ium to  f i ne  SAND (SM)
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October gf ð"-"f"iá* MeetiogBetweeu Altiant and the Departrnent

Ilazardous'waste Ndanagernent unit s, Radford Arrry ÀrnmruritionPlarrt (RAÁP)'

Radford
EPAID#: V4r21002o730

Dea¡ Ms. Jake:

TÌ'ãnk yorr for taiking with ttre Deparffient,s staf on oøober 3]., 2ooo. As we agleed'

RAAP will send the Departnrent l[or* tfo'*"'ion and materials oû the correction Actioo

progran vríthin the g0 days. Afrer rec.t;; * *opgs€d conective acrion program irformadoru

the Deparunent *lt ,""ú and offer.o-J"rrr* *d fi'n'''" recornmendadons'

Please be advrsed thæ if the RAAP believes that TcE was uot caused by unit 5' the

RA,AP needs ¿"*o-"*"ì" t¡"i fa't' aö";;;tdtd*t* in addition to TcE there a¡e sorne

other hazardoui constinreras v/hose conóenuãtioff have c<ãeede¿ their proposed groundwater

protedion ,*r¿*á.1äì-l^* .*:Jn*ose 
the ,oo*ã"" aøion méthods for all tnese

exceeding consûtr'rents in the corrective action program'
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Dece'srber 18, 2000

lrds. Caroþ Jakg Envirorrmental Marøger
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Radford ArmY Ammuuition Plant

Route 114; P.O. Box I
Radford, V.4.24141-0I00
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rEc(rrichloroethïrlå,?INVESTIGATION

. t -4-2001

o Spoke with a senior instrument mechanic this moming about past practices of using Bldg. 1041
Degreaser House. He said that he remembered that the Scale Shop used this to clean scales and that
sometimes the scales would be brought outside of the bldg. to be washed off. He reminded me that
Bldg. 1034 was once a laþoratory.

tr Visited Bldg. 1041. Was þhown about the bldg. and was pointed out where the old dip tank was located
in the floor (now f,rlled with concrete) and where there is now a pit with a grating and a drain that goes
to and outside underground tank (RFA 25275). Was shown the Procedure that relates to using
Solvents, 4-27-078 (dated l-13-1999). This procedure mentions Trichloroethane 1,1,1 as a Material.

tr Spoke with four Area Me'chanics who had worked in B-Line Maintenance. I was told that in the early
1960's and 1970's they cleaned equipment with Varsol and WD-40 and disposed of the used solvents
by pouring them down thè nearest floor drain. This disposal practice was later changed to pouring
used solvents into a barrel to be hauled offby Roads & Ground,

tr Located Procedure No. 4-27-78 Rev. O Chg. 0 (dafed 5-23-72) which replaced SOP 78, in the
Procedure History File atiBldg. 215. This procedure has Trichloroethane 1,1,1 listed in the Materials
and Equipment section. ; .

tr Marked up a drawing sholwing the location of buildings that are suspected to have used TEC in the past
due to it's degreasing properties:
The buildings are: 1034 originally used as a laboratory

2549 Area Maintenance Shop
1549 Area Maintenance Shop
525 Tractor Steaming Station
2570 Area Cleaning Station
l04l Degreaser House (note: Sheet 24 of the Sewers & Drains Atlas shows a

i. 4" TC line going out of the west end of the building

i



HERCULES INCORPORATED
RADFORD ARMY AMMUNITION PIANT

MA]NTM{ANCE DEPARTMENT
MA INTM{ANCE OPERATTNG PROCEDURE

AREA: PIANI I./IDE - GENERAL
TASK: MAINTENANCE
TITLE: CLEANI}IG SOLVENTS

PROCEDURE N0 ":  4-27-78 REV. 0 cHG" 0

TYPE: N/A TOTAL PAGES: 7

This document supersedes: SOP 78

I "  SCOPE

1.1  C lean ing  so lvents ,  when used proper ly ,  a re  e f fec t i ve  too ls  fo r  c lean-
ing many types of equipment and machinery. However,  some solvents, part icular ly
those of the chlor inated hydrocarbon type, can become dangerous i f  used sarelessly
or improperly.  The solvents approved for use on this plant can be effecËiveLy
used with a mininn-rm of danger to personnel if basic precautions arce observed
in their  use, handl ing, and l imitat ions. No solvgnt,  other than thosg l isted,
in this procedure, shall be used by personnel in the Mainleqance Department until
approved for use bv the Maintenance 9uperintendent.

1"2 Safety precaut ions and characteríst ics of the di f ferent types of
approved solvents are l isted in this procedure.

2. REqJTRN,ÍENTS - N/A

5 . 1 . 1 . 1  S o L v e n t s ,  b e c a u s e  o f  t h e í r  c o m p o s i t i o n ,  a c t  a s t t d e g r e a s i n g t ' a g e n t s ,
which ís one of their  prímary uses. Since they are good degreasers, solvents
contacting the skin will remove the natural oil of the skin and thereby cause

it  to dry out and crack. Rubber gloves provide the best protect ion.

Prepared By: H. B" Brown I I I
Approved z 5-23-72 I



Proc. Number:4-27-078
Rev No: 5

Title: Ç27-078 Cleaning Solvents

fype: Approval: lssuedDate: RevisedDate:01/13i1999

Ãr"", tur"¡nããil. rlt'| .rut' Section: <All>

ç3
Revkion

ça
Revision

;."Áil(i
\ ' : ! j ' -= /

Alliant Techsvstems lnc. Radford Page I of23

Step Number Description

REASON FOR REVISION

To make PSM comPliant

LEVEL OF TRAINING REQUIR.ED FOR TIIIS REVISION

Level l-

SCOPE

Cleaning solvents when used properly are

effective t,oo1s for cleaning many ty¡les of

equipment and machínery. However, some solvents'

particularly those of the chlorínaLed hydrocarbon

tlæe, can become dangerous if  used carelessly or

improperly. The solvents approved for use on this

plãnt can be effectively used with a minimum of

danger  i f  bas ic  precaut ions are used'

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtEd: ThUTSdAY, JANUAry 04,2OO1 12:01 PM

MANAGEMENT APPROVAL.

1.0

1.1
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Rev No:

+27 -07 8 Cleaning Solvents Page2ol 23
lssued Date:

2.0

Step Number Description

REQUIREMENTS

If at any t,ime the operator feel-s t'hat any

safety/quali ty requirements are noL being meL'

t,hey have aut,hority to stop operations and not'ify

supervis ion immediatelY.

APPLICABLE DOCT]MENTS

Managiement Manual Safety Procedure 9-1-1-3 '
Handling Flammable Liguids

MATERIALS AND EQUIPMENT

MATERIALS

a. Stoddard tyPe solvent,s
b.  Tr ich loroethane 1,  1 ,  I  ( inh ib i ted)

c. DuPont Cleaning Solvent tÈ+g

d.  Acetone
Revision

e. Ethyl alcohol
f .  I nh ib i so l
g. Intex 827
h. ButYl alcohol
i .  NitroglYcerin remover
j .  Gunk
k. Paint str iPPer
1 .  Va rso l
m. I-,ectra Clean

THIS DoCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtEd: ThUTSdAY, JANUAry 04' 2OO1 12:01 PM

MANAGEMENT APPROVAL,

3.0

2.1
. -rt

ã-.r I
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tr
Revision

4.1
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3.1

4.0
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lssued Date:

5.0

Step Number Description

n.  Vol - tz

WAR¡IING

Trichl-oroet.hane or methylene chloride shall not
be used in any type of pressurized system due to
a reaction between the maLerials and galvanized
or aluminum parts.

SAFETY

GENERAL PRECAI]TIONS

S.l. l  Skin Protectíon

5.1.1.1 Solvents,  because of  the i r  composi t ion,  act  as

"degreasing" agents, which is one of their
primary uses. Since they are good degreasers'
solvent,s contacting the skin will remove t'he
natural oi l  of the skin and thereby cause it

to dry out and. crack. Rubber gloves provj-de

the best  protect ion.

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT Printed: ThUTSdAY, JANUAry 04' 2OQ1 12:O1 PM

MANAGEMENT APPROVAL.

5.1



Title: 4-27-078 Cleaning Solvents
Rev No: 5

Page 4 of 23
lssued Date:

Step Number Description

S.l. l .Z Sometimes it  is not pracLical to use gloves

and the !.¡orker must depend on good hygiene
pract ices for  protect ion.  A c lean so lvent  by

itself \^rould not normally cause infection but,

by causing the skin to crack, i t  has Lhus
opened a path for infection from other
sources. By washing the hands and other

affected areas immediately aft,er elq)osure and

applying a hand loLion or other skin oi1

replacing subsLance, the cracking of the skin

can be PrevenLed or lessened.

5.1.2 EYe Protectj-on

S.l.Z.l  Chemical goggles over safety glasses shall  be

worn when
working with guantit ies of solvent large

enough to
' creaËe a splashing hazard from handling or

brushinq.

5.1.3 Respirator Protection and Ventí lat ion

5.1.3.1 Solvents shall  not be used in t ightly closed

rooms unless there is  suf f ic íent  forced

vent i la t ion.

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtCd: ThUTSdAY, JANUAry 04, 2OO1 12:01 PM

MANAGEMENT APPROVAL.
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Step Number Description

WARNING

If the concentraLion of solvent vapors in the
working area atmosphere causes headaches,
undue fatigue or nausea, inadequate
vent i la t ion is  indícated.

S.l. j .Z Solwents shall  be stored and handled in
approved containers and the containers shall
remain covered when not in actual use.

5.1.3.3 Solvent conLainers or washing troughs shall
not be located so that the forced or nat 'ural

air currents ca-r:r.y the vapors into other work

areas. Venti lat ion should carry the vapors to

the outside of the building and away from

areas in which personnel are working.

5.1.3.4 If  suff icient venti latíon is not available,

Comfo Respi rator  MSA LI60968 wi th  Chemical

Cartrd.ige #6?8D or fresh air mask must be

worn.

5.1.3.5 Work shaIl not be conducted in an e>çlosive
concentration of solvent vapors-

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtCd: ThUTSdAY, JANUAry 04,2OO1 12:01 PM

MANAGEMENT APPROVAL.
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Step Number Description

5.1.3.6 Cleaning solvents having a f lashpoint of less

than 200 F shaLl  be c lass i f ied as f lammable
liguíds and shall be handled and stored in
accordance with Management Manual Safety
Procedure 16, Handling Flanmable Liguids-

APPROVED SOLVENTS

5.2.1 St,oddard Tlpe Solvents

DESCRTPTÏON:

Clear, colorless l iquids of the kerosenenaptha
c l a s s .

S.Z.1.I Flash Point and Fire Hazard:

The vapors of these solvents, in the proper

concenLration and ignited by an open flame or

spark,  wi l l  burst  in to f lames at  I00 to  110 F '

The vapors of these solvents are considered a

moderate fire trazatd-

S.Z.l.l.l Recommended maximum allowable concentration:

5OO Par t s  Pe r  m i l l i on  o f  a i r -

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtEd: ThUTSdAY, JANUAry 04' 2001 12:01 PM

MANAGEMENT APPROVAL.

5.2
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Step Number Description

S.z.t.Z ToxicitY:

stod.dard sol_vents are a sl ight irr i tant to the

skj-n and to the air passages if a hearry

cofLcentration of vapors is breathed. solvents

will emit acrid fumes and may e>çIode if

heated to decomposit ion. Moderate vent, i lat ion

shall  be used to clear vapor.

s.2.1.3 uses:

Stoddard solvents may be used as an oi1 and

grease remover in the cleaning of equipment

and machinery. They are considered
noncorrosive to metal surfaces. Being a

p e t r o l e u m d i s t i l l a t e , S t o d d a r d t y p e s o l v e n t s
wil l  leave a thin g:rease f i lm on the cleaned

surface which may be objectionable for certain

t14>es of work.

< ' ,  ) Tr i ch to re thane  1 ,1 ,1  ( i nh ib i t ed )

5.2.2.1 Other names:

Chlorothene' Vythene, Inhibisol, Methyl

Chloroform.

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtCd: ThUTSdAY, JANUAry 04,2OO1 12:01 PM

MANAGEMENT APPROVAL.
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Step Number Description

S.2.Z.Z Descr iPt ion:

A co l -or less l iqu id of  the
chlorinatedhydrocarbon class, chemical formula

CH3CCÏ,3 .

S.Z.Z.3 Flash PoinL and Fire Hazard:

The vapors of this solvent wil l  not f lash; i t

is not a f ire or exPlosion hazard.

NOTE

Trichloroethane or Methylene Chloride sha1I

not be used in any type of pressurized systems

due to reaction between the materials and any

galvanized or aluminum Parts.

5.2.2.4 Recommended maximum allowable concentration:

500 par ts  per  mi l l ion in  a i r -

5.2.2.5 Toxic i ty :

This solvent is of sl ight irr i tat ' ion to the

skin and is moderately toxic if the vapors are

inhaled or the l iquid ingested- When heated to

decomposit i-on, this solvent wil l  emit highly

toxic fumes of chlorides. Maintain a rate of

venti lat ion suff icient to effectively and

continuously remove the vapors when working

wi th th is  so lvent .

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PriNtEd: ThUTSdAY, JANUAry 04,2OO1 12:01 PM

MANAGEMENT APPROVAL.
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Step Number Description

s.2.2.6 uses:

This solvent may be used for cleaning smalI,
del icate i tems, such as cleaning wire rope
prior t,o socketing and cleaning electr ical and

electronic eguipment and reLated items' I t

should be noted that solvenLs and their vapors
. may cause dist inct changes to insulation,

wiring, and other susceptible parts of

cri t ical- elecLronic equipment, and therefore

must  be used wiLh care-

5.2.3 DuPont Cleaning Solvent #+g

5.2.3.1 Descr iPt ion:

A cIear, colorless l iguid compound of a

mixture of petroleum dist i l late and
' chlorinated hYdrocarbons.

5.2.3.2 ComPosit ' ion:

702 Stoddard Solvent,

25% MethYlene Chloride, '

5% PerchloroethYlene.

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtCd: ThUTSdAY, JANUAry M' 2OO1 12:01 PM

MANAGEMENT APPROVAL,
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Step Number Description

5.2.3.3

5.2.3.4

5.2.3.5

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT
MANAGEMENT APPROVAL.

NOTE

Trichl-oroethane or Methylene Chloride sha1l
not be used in any type of pressurized systems

due to reaction between the materials and any
galvanized or aluminum Parts.

Flash Point and Fire Hazard:

This solvent wil l  not f lash unless i t  is

boi led,  âL which t ime and af ter  2OZ
evaporation, a f lash point of L32 F is

reached.. As a fire inazard, this solvent is in

the same class as kerosene, a moderate f ire

hazard.

Recommended maximum allowabIe concentratron :

2Oo par ts  per  mi l l ion in  a i r .

Toxici-ty:

This solvent is of moderate irr i tat ion to the

skin and a moderate toxicant when inhaled or

ingested. When heated to decomposit ion, ít  may

emit toxic fumes of phosgene gas and

chlorides. Use a high rate of venti lat ion when

working with this solvent. Contact of the skin

with t,his mixture should be avoided because

absorption through the pores may produce the

same physíologica1 effects as inhalation'

Printed: Thursday, January 04,2001 12:01 PM
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5.2.3.6 This material is dangerous to the eyes; they
shal1 be wel-l  Protected.

s .2. j .7  uses:

This solvent may be used in electr ic motor

cleaning. Most of t 'he common insulating
varnishes are inert to the action of this

mixture. lr lhen using the mixture f or the f irst

t ime, use a smaIl amount unti l  certain whether

there is a l imit of exposure which must be

observed to avoid any tendency of the varnish

t ,o  sof  ten or  l i f  t .

5.2.4 Acetone

S.Z.4.t Descript ion:

Colorless l iquid, fragrant mint-1ike odor,

chemical formul-a CH3COCH3 -

S.Z.4.Z Flash Point and Fire Hazard:

The vapors of this soLvent wil l  f lash at a

t e m p e r a t u r e a b o v e O F a n d c a n b e a d a n g e r o u s
f ire hazard if  elçosed to heat or f lame '

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtCd: ThUTSdAY, JANUAry 04' 2001 12:01 PM
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5.2.4.3 Recommended maximum allowab1e concentration:

l oo0  pa r t s  Pe r  m i l l i on  i n  a i r .

5.2.4.4 ToxicitY:

Because of the l imited quantity of t 'his
solvent used by Maintenance, concentration of

vapor wil l  normally present no problem. Ïn

large concentrations, aceLone fumes wil l  cause

írritation of the eyes and mucous membranes of

the respirat,ory t.ract. Prolonged e>ryosure of

the skin to the liguid or vapors may cause

i r r i ta t ion.

S.Z.4.S Uses:

Acetone is used where a greaseless and fast
. drying action is desirable, âs in cleaning

certain instruments. Acetone is also used by

various shops to seal and cement' acetate

together .

J .L .J
Alcohol (Ethyl Alcohol)

S.2.S.l DescriPtion:

Clear, colorless, fragrant l iquid, chemical

formula: CH3CH2OH.

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PTiNtEd: ThUTSdAY, JANUAry 04,2OO1 12:01 PM
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1 7  < )

5.2.5.3

5.2.5.4

3.-¿.5.3

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANTWITHOUT
MANAGEMENT APPROVAL.

FLash Point and Fire Hazard:

The vapors of this solvent, in proper
concentratíon, wilL f lash at temperatures
above 61 F. $Ihen elq)osed to excessive heat' or

open f1ame, this solvent can be a dangerous
f i re  hazard.

Recommended maximum allowable concentrations :

1OOO par t s  pe r  m i l l i on  i n  a i r .

Tox ic i ty :

Because of the l imited quantity of alcohol
used by t,he Maintenance Department,
concentration of vapors should present no
problem. However, ín heawy concentrations,
al-cohoI vapors wil l  cause irr i tat ' ion of the

eyes and the mucous membranes of the

respiratory tract. A moderate rate of

ventilation shoul-d keep vapor concenLrat'ion at

a  sa fe  l eve1 .

Ethyl alcohol used on the plant has been
I'denatured.rr by chemical ad.dit ives, making this

I iguid poisonous íf taken internally.

Printed: Thursday, January 04,2001 12:01 PM
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5.2.5.6 uses

Ethyl alcohol is used in small quantit ies to

clean certain t lpe instruments.

5.2.6 Inhibisol

5.2.6.1 Descr iPt ion:

Color less l iqu id of  ch lor inated so lvents '

Chemícal formula: CCL4.

5.2.6.2 Flash Point and Fire Hazardl.

None - this material cannot burn'

5 .2.6.3 Threshold l imi t  va lue is  350 PPM' Ef fects  of

overelcposure : Anesthetic effects, dizzi.ness'

headache. Emergency f irst aid: Remove to fresh

air and obtain medical help. Eye contact:

Flush with water and consult a physician'

swallowing: Induce vomiLing and obtain medical

at tent ion.

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT PriNtEd: ThUTSdAY, JANUAry 04' 2OO1 12:01 PM
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5.2.6.4 ToxicitY:

Inhibisol ís extremely toxi-c and can be taken
into the body by inhalation to the lungs,
ingestion through the mouth, or prolonged and
repeated conLact with the skin. Prolonged
e>q)osure to hearry concentrations causes
gastro in test ina l  d isorders .

5.2.6.5 Spi1l or Leak Procedures:

Venti lat,e the area. Deposit waste in tank at '

Burninq Ground.

5.2.6.6 Avoid. contact with skin' eyes, and clothing'
Do not store near direct heat- Vent off
poss ib le  in t ,ernal  Pressure.

5.2.6.7 A high rate of venti lat ion shaIl always be

maintained when using Inhibisol.

WARNING

Avoid breathing vapors. Always use the

smallest amount of solvent that wil l
e f fect ive ly  per form the c leaning job.

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT Printed: Thursday, January 04,2001 12:01 PM
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5.2.6.g Uses:

This solvent, ín minute quantit ies, may be
used to clean equipment and parts where the
thin g'rease f i lm and dry residue left by other
solvents lroul-d be objectionable. The
Instrument Shop and Ballistics Instrument Shop

use small cruantit ies for thís reason.

5.2.6.9 Large quantit ies of Inhibisol shall  not be

used by personnel an)¡!ìihere in the Maintenance

Department without the approval of
supervision. Inhíbisol shall  be used under

careful lv control- led conditíons.

5.2.7 Nitroglycerin Remover

S.Z.7.l  DescriPtion:

A mixture of sodium sulf ide, alcohol,
acetone, and water.

S.Z.7.Z Flash Point and Fíre Hazardz

Nitroglycerin remover wil l  have a f lash point

and f ire hazard similar to acetone and

a lcoho l .

TH|S DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT Printed: Thursday, January 04, 2001 12:01 PM
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5.2.7.3 Recommended maximum alIowable concentration:

1000  pa r t s  pe r  m i l l i on  i n  a i r .

5.2.7.4 Toxicity:

The toxic properties of nitroglycerin remover
wil-l be similar to those of acetone and
a lcoho l .

S.Z.7.S Uses:

Nitroglycerin remover is used as a special
solvent in the cleaning of equipment
contaminated with nitroglycerin or products

containing nitroglYcerin.

5.2.8
rGllnkrl

5.2.g.1 DescriPtion:

ilGunk'r is a trade name for a degreasing-
cleaning solvent manufactured by Radiator
Specía l t ies Corporat ion,  Gunk Div is íon,
Char lo t te ,  Nor th Caro l ina.

THIS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANI WITHOUT Printed: Thursday, January 04' 2OO1 12:01 PM
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S.2.g.Z Flash Point:

1 7 8  F .

5.2.g.3 Recommend.ed maximum allowable concentration
(c reso le )  :

5  par ts  per  mi l l ion in  a i r .

S.Z.g.4 Gunk contains approximaLely t6? cresole, which

can cause skin burns. Rubber protective
. gloves, head covering, and goggles shaI1 be

worn to prevent contact with the skin or eyes'

A fresh air mask shal_l- be worn when inside the

paint str ipping tank. If  Gunk comes into

contact with the eyes, wash with f lowing water

and report to the Plant Hospital for treatment

immediatelY.

5.2.g.5 Uses:

Gunk is used in a vaL or tank in Buitding 1041

to clean and paint str ip scales for overhaul '

See Scale Maintenance'  MSOP 4-27 -13,  paragraph
'  5 .21  th rough  6 .5 .1  fo r  co r rec t  ope ra t ' i on  o f

thi-s tank.
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S.Z.g ButYl Alcohol

S.Z.g.l  Descript ion:

A co lor less l igu id.  Chemical  formul-a:  C4H9OH-

S.Z.g.2 Recommended al lowable concentration:

lOO pa r t s  Pe r  m i l l i on  i n  a i r .

5.2.9.3 Flash point:

8 4  F .

S.Z.g.4' Small quantit ies are used by the Electronic
Shop for strain gage maint 'enance.

S.2.g.S Precautions:

Avoid inhalation and skin contact.

S.Z.l0 Intex #8793 - Paint Stripper

THfS DOCUMENT SHALL NOT BE REMOVED FROM THIS PLANT WITHOUT Printed: Thursday, January 04'2001 12:01 PM
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5.2.10.1 Descr iPt ion:

Brown, 2-Iayer l iquid.

*hreshold L imi t :5.2.10.2 rr

500  ppm.

5.2.10.3 This product is used in the Degreasing Shop
for removal of Paint.

5.2.10.4 Comfo respiraLor or fresh air mask must be

worn when placing work in Intex Lank, dashing
work up and down, spraying work with st'eam or

water, or changing or adding Intex to tank'

WARNING

Exhaust ventilation shal1 be used; eye
protection and long rubber gloves sha11
be worn. In case of eye or skin contact,
f lush with waLer and soap. Report to
Plant Hospital immediately.
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S.2.I l  Intex #827 - SafetY Solwent

S.2.l1,. l  DescriPtíon:

Colorless with odor of chLorinated solvent.

*hreshold L imi t :5.2.11.2 rr

500  ppm.

5.2.11.3 This product wil l  be used in the Degreasing
Shop for paint removal and cleaning purposes.

S.Z.l l .4 If  Intex 827 is used in open container and
t cleaned. by hand, respirator or fresh air mask

must be worn.

WARNING

In case of eye or skin contact, f lush with
water and report to P1ant HosPital
immediately. Exhaust ventilation shal-l- be used

and eye protection and long rubber g1owes

sha1l be worn.
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5.Z.lZ Lect.ra Cl-ean - Cleaner/Degreaser for Electr ical-
Equipment

S.2.11Z.l Descript ion:

Colorless with irr i tat ing odor at high
concenLrat ions.

5.2.12.2 Threshold L,imits:

350  ppm

5.2.12.3 This product wil-I  be used in the Electr ic Shop
for cleaning and degreasing electr ical
equipment.

S.Z.¡Z.4 Product should be used in the presence
venti lat, ion i f  used in concentrations above
threshold I imit,.  I f  venti lat ion is not '
available, self contained breathing apparatus
should be used for concentrations above
threshold 1imit. SoIvenL resistant gloves are

' safety goggles shall  be worn during use-
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S.Z.l3 Voltz

5.2.13.1 Descript ion:

Transparent l iguid with a citrus odor-

5.2.13.2 Threshold l imit:

300  ppm

5.2.13.3 This product, is used in the El-ectr ic Shop
motor  c leaning vat .

5.2.13.4 Normal venti lat ion is adequat'e for use of this
-------: 

product. unless used in confined or enclosed
spaces where supplied-air respiratory
proLection should be used. Protective chemical
resistant gloves, splash goggles, and chemical
resist,ant apron should be used to avoid
prolonged skin contact, protect the eyes, and

avoid contaminating regular clothing.
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Run Date: 06-Mar-07
Run Time: 3:59:og pM Page 1

Property in Building 1041-00 , Dept All
DEGREASER HOUSE íCOTTON AI

Prop # Description

104509 SCALE MONORAILTOLEDO 451
104515 SCALE MONORAILTOLEDO 452
104746 TESTTBL SS 4OX4O HERCULES
110047 DRILL PRESS DELTA 14
112225 HOTSI AtR MOD A tR 40268
120254 WATER COOLER OASTS 005085
123967 GRINDER WDUST COLL 246865
125275 TANK,ssO GAL,MTL,48X72' VERT.
125396 SCALE PLATFORM AH EMERY 24X24IN 3OOLB CAP
125802 SCALE,CHLORINE,PENNWALTS4S
226004 SCALE PLATFORM sOOLB TOLDO
233351 SCALE PLATFORM SOOLB TOLDO
234022 SCALE, GRAVITYGRAM 839296
234029 SCALE, GRAVITYGRAM 839303
234123 SCALE, PP, HOWE 1423221
234319 SCALE, PLAT, F-M IOOO LB
234324 SCALE, PLAT, F-M 2OO LB
234373 SCALE, ZONING SOOLB TOLEDO
234482 SCALE, BENCH
235823 SCALE PLATFORM TOLEDO
236660 SCALE, PP, HOWE 1549897
236663 SCALE, PP, HOWE 1549894
239001 SCALE PLAT DIAL TOLEDO
241446 SCALE BENCH 2OOLB TOLEDO
255159 SCALE BENCH ,IsOLB TOLEDO
257560 SCALE PLAT HOWE 65-11585
257573 SCALE PLAT HOWE 65-11598
257580 SCALE PLAT HOWE 65.11605
257610 SCALE PLAT HOWE 65-11487
259441 SCALE, PLAT COLT G617518
259442 SCALE, PLAT COLT G617522
259489 SCALE DIAL TOLEDO 595870
269493 SCALE BENCH HOWE 70_04235
269510 SCALE BENCH HOWE 70-04238

Dept

576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
576
3 / b

576
c / o

576
576

FSN

66700800000s0
66700800000s0
71 950031 00050
34't 30000000s0
39503020000s0
41 1 00303000s0
341 50000000N0
54300000000s0
667021 78030N0
66700400000s0
66700400000s0
66700400000s0
66700601 000s0
66700601000s0
66700400000s0
66700400000s0
66700400000s0
66700000000s0
66700300000s0
66700400000s0
66700400000s0
66700400000s0
66700400000s0
66700300000s0
66700300000s0
66700400000s0
66700400000s0
66700400000s0
66700400000s0
66700400000s0
66700400000s0
66700000000s0
6670217202250
6670217202250

Account

017047
0't7047
017047
017047
017047
017047
017047
017047
017047
017047
01 6503
0't6503
016503
016503
01 6503
0l 6503
01 6503
01 6503
01 6503
01 6503
01 6503
01 6503
01 6503
01 6503
01 6503
01 6503
01 6503
016503
01 6503
01 6503
01 6503
01 6503
017047
017047

EM YA YI

1941 2005
1941 2005
1959 2001
1952 2001
1962 2001
1978 2001
1983 2001
1986 2001
1986 2007
1987 2007
'1951 2001
1951 2001
1941 2001
1941 2001
1941 2007
1941 2006
1941 2001
1952 2001
1941 2001
1952 2002
1952 2001
1952 2001
1953 2006
1954 2001
1963 2002
1965 2006
1965 2003
1965 2001
1965 2002
1966 2001
1966 2001
1966 2003
1970 2001
1970 2001

sc
05
05

05
05
05
UC

05
05
05
05
nÃ

05
05
05
05
05
05

05
05
05
05
05
nÃ

05

05
UC

05
U5

05

Cosf

748
748

1,057
137
235
408

1,709
6 1 0

O A??

500
610
595
,12,'l

1 1 9
¿ô
7R

50
383
87

545
54
54

547
540
721
129
129
129
592
154
154
735

1,224
1,224

Repl Val

13,585
13,585
8,744
1,478
1,805
't,269

3,760
1,322

20,881
1,057
7,531
7,346
2,379
2,161

454
1,362

908
4,133
1,580
5,881

583
583

5,903
5,827
5,538

955
955
9s5

4,382
1,041
1,041
4,969
7,080
7,080



Run Date: 06-Mar-07
Run Time: 3:59:08 PM

Property in Building i041-00
DEGREASER HOUSE ICOTTON AI

Prop # Description

269513 SCALE BENCH HOWE 70_04239
269514 SCALE BENCH HOWE 70_04240
270210 SCALE BENCH TOLEDO 539589
270211 SCALE BENCH TOLEDO 539588
270212 SCALE BENCH TOLEDO 539587
270625 SCALE BEAM PORTABLE 2496
277975 SCALE,TOL.DIAL BENCH 9373
283609 SCALE,BENCHDETECTOE4T'I2}
283610 SCALE,BENCH DETECTO 847130
284851 SCALE,DIAL TOLEDO 36475
284856 SCALE,DIAL TOLEDO 36473
284862 SCALE,DIAL TOLEDO 36462
284863 SCALE,DIAL TOLEDO 36456
284907 SCALE,DIAL TOLEDO 36445
284911 SCALE,DIAL TOLEDO 36441
284919 SCALE,DIAL TOLEDO 36419
284928 SCALE,DTAL TOLEDO 36428
284932 SCALE,DIAL TOLEDO 36449
284933 SCALE,DIAL TOLEDO 36433
284937 SCALE,DIAL TOLEDO 36437
292719 TABLE,STEEL,45X42X26
293832 SCALE,WALLACE-T,AM28598
293833 SCALE,WALLACE-T,AM28598
307033 ELECTRONIC SCALE CAPITOL DUAL CYLINDER,
307056 CABINET, SAND BLAST ECONOLINE MODEL4X

Items of Property in Btdg: 5e

Items of Property in Se/ecfed Bldgs: 5e

, Dept All

Dept FS/V Account

576 6670217202250 017047
576 6670217202250 017047
576 6670212202050 017047
576 6670212202050 017047
576 6670212202050 017047
576 66700300000s0 016503
576 66700217000N0 017047
576 66702172082N0 017047
576 66702172082N0 017047
57666700000000N0 017047
57666700000000N0 017047
57666700000000N0 017047
576667oO00oOOON0 017047
57666700000000N0 017047
57666700000000N0 017047
57666700000000N0 017047
57666700000000N0 017047
57666700000000N0 017047
57666700000000N0 017047
57ô66700000000N0 017047
576 71100000000s0 016503
576 66700400000s0 016503
576 66700400000s0 016503
57666700000000s0 017047
57653500000000N0 017047

EM YA YI
'1970 2001
1970 2001
1971 2006
1971 2001
1971 2006
't972 2001
1980 2001
1984 2001
1984 2001
1984 2001
1984 2006
1984 2001
1984 2004
1984 2006
1984 2004
1984 2001
1984 2001
1984 2005
1984 2001
1984 2001
1987 2001
1987 2001
1987 2001
1998 2003
1999 2001

SC

05
05
UC

nÂ

rìÂ

05
05
UC

05
05
UC

05
05
05
05
UC

n t

05
05
nÃ

05
05
05

Cosf

1,224
1,224
1,225
1,225
1,225

180
2,672
2,105
2J05
2,242
2,242
2,242
2,242
2,242
¿ , ¿ 1 ¿

2,242
¿,¿+¿

2,242
¿ , ¿ 4 ¿

2,242
350
810
810

1,250
1,800

67,658

67,658

Page2

Repl Val

7,080
7,080
7,086
7,086
7,086

980
7,192
4,608
4,608
4,908
4,908
4,908
4,908
4,908
4,908
4,908
4,908
4,908
4,908
4,908

740
1 ,713
1 ,713
1,411
,l o'7'2.

262,468

262,468

Cost / ReplValue of Property in Bldg:

Cost / Repl Value of Property in Se/ecfed Bldgs:



R A - 8 s A  R E V . 6 / 6 1

Bullnrruc tr¡rH¿E ProducLio+ Engineering No

u ..o::triå r.,a rnsrrumenr shop 
(

B

1

tntr  n( '  ¿

3
J.

B u r l o l N c  S l z E

RADFORD ARSENAL
TTERCALES POWDER CO MPANY

PROPE RTY RECORD

' t  Main. Fl-oor Addítíon
>t:k Ç¡6¡nd Floor Addition

Bnnnrc ¡nes : .  g6 ,None  ayp

I N  -  O U ' T

IN

OUT

Fouruonrro¡¡
8" corrc. fdn. wall-
on conc. foot, ins

R".f lffi
w/4, l lp I ' testinghouse motor, M4195

RerrRrrucE ro TRarusrER oF pnopEnrv GR-l-791 290 S./N lB?

D E S C R I P T I O N

Part l t lons between rooms #1
Replaced double wtndow ln
2-4 t  x  10 t  x  I -3 /4u  doors

Roor  Co¡ ls r .  HEar rNc
20 yr.  boncled roof ing STãam. cast
on I i l  sheathing. i ron radi-at ion
Tnrss tyne 2tr  x 12rr raf ters

H o T  W A T E R  F A C ¡ L I T I E S

ï es

S_EM¿.s5g

oul

By Bldgï*fnspee"b on

westLnghor¡se water cooler¡ rra hr38 movecl to Blttg. 22p Lo-ag-62
Pr-U633

D E S C R I P T I O N  A N D  R E C O R D  O F  C H A N G E S

D n a t ô â  1 a  a
:img'yJ/-;Ç--S$-Q,;

C a n p  N o .  I

Conc. mascnry Aspha-[T tile
block on 5rr conc.

Enlarged Rm.  #6  reduced s ize  woments  res t  room,
removed one water  coo le r ,  added 3  f luorescent
t lgh t i .ng  f i x tu res .  W.0 .  1034,  LO/22/62 ,  Memo 5506,  l l

$cru¿Re FEET (FAcE) .

& 2 a n d 2 & 3
Rm. ffl and #9 wtth
D w g . 3 7 - 6 1 6 I

slab.  l in i .ng.  w/ /vc Sgcr t¿n
U r l L r r r E s  F I B E  P n o r E c r r o N
Steam, air, Sprinkler systet"
water, poh'er
&  l i p h t . i n o

Access r l ¡ l L l r y  ro  BUt !_D lNc
Road

Fr: r rner  Ni t rc  Cot ton laboratory.

cort--l!-1,i9]

L2409 Memo
Pro j

i /ü.  0.
Memo
Ðate

W A L L  C o v e R l N c

/1
t - ,  

/ /

8r '  conc .  b lock .
Masonite int .  waI l

l \ M O U N T A M O U N T
C R E Þ I T

19/b2

R E V I S ' E D



R A - 8 5 - R r v . 6 / 6 t

BIdg.  Name changed to
Burrnrruc t r tarae Scale and Inst rument  Shop Of f ice Burr_orrue No.

I N  _  O U T

IN F l b e r t o n e  a c o u s t Í c a l  c e l l i n g  t i l e ,  C l a s s  C
size 24"  x  z [ t t  x  3 /4"  th lck,  Rooms #4e6

R e a r r a n g e m e n t  o f  e l e c t r i c a l  I  i g h t i n g  f i x t u r e s ,
r e c e p t a c l e s  f o r  s c a l e  a n d  i n s t r u m e n t  s h o p .
Dws. 6929-1200

R e m o v e  ( l )  r e c e p t a c ì e  F S Q X - 2 3  f r o m  c i r c u i t  1 7
a n d  r e l o c a t e  o n  c i  r c u i t  l 8  R m .  l ! , D w g . 6 9 2 9 - I Z O O

2 2 0  V o l t  t w i s t  l o c k  r e c e p t a c l e  w i t h  s w i t c h  a n d  3 0
amp sa fe ty  sw i tch ,  Dwg.  6929-1200

R¡iDFORD ARSENAL
HERCULES POW.DER, COM'PANY

PROPERTY RECORD

D E S C R I P T I O N  A N D  R E G O R D  O F  C H A N G E S

IN

IN

American Blower Utí1íty set w/ 1/3 HP 440 volt  motor,  with motor
start ing equípment and 4'  N 2t=6" exhaust hood, RM /¡14. Dr, tg 6929

3 Lockers  G $10.00  Ea.

One Fluorescent l ight ing f ixture added Èo círcuíË l l  Lz
DI^IG 6929-1200 I^1.0./ i  69L16
Removed wal-1- partitÍon between rooms 12 & 13 relocated
equípment to room / l  16 I4I .O. / /  59335

Relocated one f luorescenÈ l ight f ixture and added one

Removed partítíon wal-l between rooms ll 4 and 5,

Room 16

DAA,1W5"I I 'U' ' t r fu r
c o N T R A C T  N O .  W - t  l - t 7 3 - O R D _ 3 7

1  ô ? 4

Memo
1/ ' I .0 .  x
Date

C E V  N O .

\ ^ / .0 .  xs - l  07
Memo 6635,

)ooJ
- l r ;¿o

C n R o  N o .

t^ / .0.  XS-4388
Memo t6859, 7

/ D q / 6 2

,  xs-20
2 /22 /64

l ^ / . 0 .
Memo

6 / 1 1  / 6 5
|  5/65

,  xs -2036 ,

326, gl
l ,  1 o / 7

i ^ i .0 .  #  5
Memo No
cEv-550

room lf 7,
7  . 2 2 , 6 6
shop
B . 3 l _ . 6 5

I^I. 0. tl 69

R E V I S E D
( : O S T

/29/6t+

1200
355

7 L 0 4 ,  5
,  9 / B / 6 6

o)
q

t^t. 0. ll 7
4  / L 4 1 6 7

6  / 6 6

34  1212

4 7

/ 6 6



R A - 8 5 - R E V . 6 / 6 1

Bul lnrrue Narr¿eScale and Instrument Shop Off lce

A 2-s to ry  add i t íon  to  ex is t ing  B ldg .  1034,  concre te  foo ter  and
slabs on grade CMU r¿al lsr.h7ater proofed, wood truss roof rr i th
bu í l t  up  roo f .  Approx .  d ímens ions  are :  ma in  f loor  -  48 t  x43rx
l0 '8 " .  Ground f loor -48  x  43  x  l -0 f  10r ' .  B1 ,dg .  inc ludes  a  monora i l_
system on the upper level sÈorage area, exhaust fans, l ights,
steam unit heaters on the i-or,rer l-evel r¿íth steam heat. (ductwork)
on the upper level.  Also included is bi tumínous paving at the
nor th  end o f  the  add i t ion .  DD 1354-83-02,  CEV 0071-48,  FEb.
1983,  Memo No.  8803

RADFORD ARSENAL
HERCULES POUYDER COMPANY

PROPERTY RECORD

D E S C R I P T T O N  A N Þ  R E C O R D  O F  C H A N G E S

B u r r - o l N c  N o . 1034

c o N I R A C T  N O .  W - l  t - t 7 3 - O R D - 3 7

C E V  N O .

077-48
2-83

Cnno No

A M O U N T A M O U N T

C O S T



 

 

APPENDIX C 
 

TRICHLOROETHENE HISTORICAL CONCENTRATION GRAPHS 



HWMU-5 Trichloroethene Concentrations in Groundwater 1996-2006

0

5

10

15

20

25

1s
t Q

tr 
19

96

3r
d 

Q
tr 

19
96

1s
t Q

tr 
19

97

3r
d 

Q
tr 

19
97

1s
t Q

tr 
19

98

3r
d 

Q
tr 

19
98

1s
t Q

tr 
19

99

3r
d 

Q
tr 

19
99

1s
t Q

tr 
20

00

3r
d 

Q
tr 

20
00

1s
t Q

tr 
20

01

3r
d 

Q
tr 

20
01

1s
t Q

tr 
20

02

3r
d 

Q
tr 

20
02

1s
t Q

tr 
20

03

3r
d 

Q
tr 

20
03

1s
t Q

tr 
20

04

3r
d 

Q
tr 

20
04

1s
t Q

tr 
20

05

3r
d 

Q
tr 

20
05

1s
t Q

tr 
20

06

3r
d 

Q
tr 

20
06

Monitoring Event Date

Tr
ic

hl
or

oe
th

en
e 

C
on

ce
nt

ra
tio

n 
(u

g/
l)

5W5B



HWMU-5 Trichloroethene Concentrations in Groundwater 1996-2006
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HWMU-5 Trichloroethene Concentrations in Groundwater 1996-2006
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HWMU-5 Trichloroethene Concentrations in Groundwater 1996-2006
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HWMU-5 Trichloroethene Concentrations in Groundwater 1996-2006
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APPENDIX D 
 

SUMMARY OF PCE AND TCE DAUGHTER PRODUCT CONCENTRATIONS  
IN GROUNDWATER 1996-2006
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HAZARDOUS WASTE |\,IANAGEI\,IENT UNIT 5
SUMMARY OF TRICHLOROETHENE CONCENTRATIONS IN GROUNDWATER 1996.2006

RADFORD ARMY ¿\ iv l lv lUNITION PLANT. RADFORD. VIRGINIA
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8 .4
8 .9
4.-5
4 .1

' t .5

6.7
9 .9
6.ó8
6.1
5 . 7

DRI'
5 . l l
5 . 8  1
9 .33
1  3 . 2
7 7 8
6_ó3
7 .03
| . 9 4
2 .54
NA
7.4
8

7 t l

1.4
6.2
4 .8
6.2
5 .9
5 .5

4 . 4

3 .1
4

3 .3

Tr ich lo roe thenc  ITC E)  Concent ra t ions  in

2 .9
4.5
5 .8
5 .3
6.6
6 .8

2 . 8
5 . ó
4. '1
5 . I
5 .6
7 . 5
6

7 . S
6.9S
6 . 1
5 . 5

D R \
5 . , 1 I
4 .9 t Ì
9 .  l l
I  I . 8
7 . 8 3
6 . 3 3
6 . 2 5
2 . t 3
2 . 6 9
N A
' Ì .6
'7.9

7 . 1
6 . 8
6 . 8
4 . 9
6 . 6
5 . 9
5 . 8
5 . I
4 . 3

4

3 . 1
1 . 5

n l '

N A

0_2 .r
0 . 1 . r

0.1 . t

0,4 l
0.2 . l
o,l ,l

s5w7 5W9A

0 . 1 . 1

NOTTiS:
Well 5W8ll is t lre up-uradieul nronirori¡rs rvell tbr HWI\4U-5.
- :  Not  de tcc tec l .

. l :  T r ich lo roc thcnc \ \ ,âs ( le tec teda laco l rcenh" l io l ìg rea ter t l ìâ r ì thec le tec t ion l in r i tbu t ìess t l ìan t l lequant i ta t ¡on l i l ì i t .
Dlì\/: l \4onirorins s,clls 5wC22 and _iwC2l rverc dry durinl 3rd euarrcr 2000. No sanrpìes werc coìledecl,
NA:  Not  ana lyzed.  Thc  nron i to r ìns  tve l l s  a t  HWMU-5 were  uo l  aua lyzed tb r  t ¡ i c ì l lo roe t l rene dur ìng  ls t  Quar te r2003

0. ( r . l
0 ' 7  |
0 .8  . f
0:6, 1

0 l  I
0 . 8 . 1
0 .5  . l

Q , 3  J
0.2 .r
0 . 2 . r
o : "

0 2  |
0.5  I

5Wr0A

0 . t . 1

5\ \ / t  tA

N A NA N A NA NA

Pagc I  o f ( r

N A
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ù4 otr¡tor¡ng
Iive n t

s l  Qt r  I996
r d  Q t r  1 9 9 6
i rd  Qr r  199( r
l l l r  Q l r  1 9 9 6
s r  Q r f  1 9 9 ?
r ìd  Qt r  1997
i r d  Q l ¡  1 9 9 7
I th  Qt r  1997
s l  Q r r  1 9 9 8
n d  Q l r  1 9 9 8
i rd  Qt r  l99S
l l ì r  Q t I  1 9 9 8
s r  Q t Ì  1 9 9 9
nd Ql r  1999
i rd  Qt f  ì999
l l l ì  Q r ì  1 9 9 9
Lsr  Qh 2000
rxl Qrr 2000
i r ( l  Qt r  2000
I rh  Qr r  2000
l s t  Q t r '  2 0 0 1
nd Qt r  200 |
I r d  Q t r  2 0 0 1
l ( l ì  Q t r  2 0 0 I
I  s t  Qr r  2002
nd Qt r  200?
lx ì  Qt r  2002
l r l ì  Qt r  2002
l s t  Q t r  2 0 0 1
nd Qt r  2003
trcl Qtr 2003
t t ì r  Qt r  2003
ls r  Qr r  2 (X)4
nd Qt r  2004
l rd  Qh 2004
l l l ì  Qh 2004
I  s t  Qt r  2005
nd Qtf 200-5
lrd Qtr' 200.i
l th  Qt r '  2005
ls l  Qt r  2006
nd Qtr 2(X)6
l r< l  Qt r '200( r
I t ì r  Ot f  2006

HAZARDOUS WASTE M¡\NAGOI\ , IENT UNIT 5
SUMMARY OF TETRACHLOROETI ' lENl i  CONCENTR¿\TtONS lN GROUNDwATER 1996-2006

RADFORD ARiVI\ ¡  AiVI IVIUNITION PLANT. RADFORD. VIRGTNIA

¡ w¡l IJ 5WC2r 5WL.¿.2
fc t r îch lo roe thcne (PCE)  Concent ra t ions  in  us / l

5 W ( _ 1 3 5W7B s5w5

N A
N A
N A

N A

N A
N A
N A

N A

N A
N A
N A

N A

s5w7

DRY

N A
N A
N A

N A

ù
N A
N A

N A
N A
N A
N A

5W9A

DRY

\o-t-tis:
Weì l  5WSB is  t l rc  u ¡ rg lad ien l  n ron i ro
- :  No l  ( ìe tcc {cd .

D l ìY :  Mon i to r ins  s 'c l ì s  5WC22 ar rd
N; \ :  Not  ana l ¡zcd .

N A
N A
N A

N A

5 W 1 0 A

N A
N A
N A

N A
N A
N A

N A

N A
N A
N A

5 W i l A

N A

N A
N A

N A

N A

N A
N A
N A

Nr'\
N A
N A
N A

rus rvell lor HWI\4U-5.

5WC23 r ,c re  d r - l  dur in t  3 rd  Quar te

N A
N A

N A

ù
NA
N A

N A

N A
N A

NANA

N A
N A
N A

N A
N A
N A
N A

N4
NA
N A
NA
N A
N A
N 4
N A
N A

N4
NA

ryA
N-A
N A
N A
N ÀN A

NA
N A
N A

NA

f å
NA
N4
NA
NA

l.r4
N A
N4
ry4
NA
NA
ñ ¡

2000. No sarnplcs rvcre colìected.

N A
N A
N A
N A
NA
N A
N A
N A
NA
NA
NA
N A
N A
N A
ItA
N A

N A
N A
N A

N A
N A
NA
N A
NA
N A
N A
N A
N A
N A
N A
N A
N A

Page 2 of (r

N A
N,A
N A

N A
N A
N A
N A
NA
N A
N A
NA

N A
N A

N A



ùl onitori ng
Iì\'e n t

s r  Qt r  1996
n d  Q r r ' 1 9 9 6
fd  Qr r '  ì996
, l ì ì  Q l l  1996
s t  Q t r  I 9 9 7
n( l  Qt r  1997
K l  Q r r  1 9 9 7
l r l ì  Q l r  1 9 9 7
s r  Q r r  l 9 9 S
nd Ql r  1998
rd  Ql r  1998
f  r l ì  Q l r  1 9 9 8
sr  Qr f  I  999
nd Qh. | 999
rd  Qt r  1999
itìr Qn- I 999

s l  Qt r  2000
nd Qt r  2000
,d  Qt r  2000
l rh  Q l r  2000
s l  Q t r  2 0 0 1
rxl Qtr 2tX) |
i rd  Qt r '  2001
t l ì ì  Qt r  2001
sr Qrr 2(X)2
nd Qt r  2002
ix l  Qt r  2002
l rh  Q( r  2 (X)2
s l  Qr r  2003
nd Qt r  2 (X)3
iKl Qrr 2f)01
l rh  Qt r  200- l
s l  Q l f  2004
n( l  Qr r '2004
l rd  Qt Ì  2004
l l l ì  Q l r ' 2 0 0 4
l s l  Q r r  2 0 0 5
rx l  Qt r  2 (X)5
l r i  Qt f  2005
i t l r  Q l r  2 (X) -5
ls t  Qt r  201)6
nd Qt r '  2 (X)6
l r r l  Qt r  2006
t lh  Ot f  2006

HAZARDOUS WASTD NlANAGEI\ , IENT UNIT 5
SUMN4ARY OF l . l -DICHLORO[TI ' IENE CONCENI-RATIONS IN GROUNDWATER t996-200(r

RADFORD ARMY AN,I  i \ , IUNITION PLAN'ì- .  I ìADFORD. VIRGIN IA

N A

N A
N A
N¡\
N A
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A

N A

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A

' , ,
N A
N A

N A
N A
N A
N A

N A

)w5rJ
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

NA
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N Â

ù
N A
N A

N A

N A
N A
N A

N A

sWC2 l
N A
N A

NA
N A

NA
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
NA
NA
NA

N A
N A
N A
N A
N A
NA
N A
N A
N A
N A
N A
N A
N A

N A

ù
N A
N A

N A

N A
N A
N A

N A

5WC22
l  -  l  - D i c h l o r o e t h e n e

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
NA
N A
N A

N A

DRY
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A

5WC23
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A

DRY
N A
N A
N A
N A
N A
N A
N A
N A
N A
NA
N A
N A

N A

l  -  |  - D C I ì l  C o n c e n t r â t i o n s

5 W l  B

N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A
N,A
N A
N A
NA
N A
N A

N A

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

"1
N A

N A
N A
N A

N A

N A
N A
N A

N A

s5w5

NA
N A
N A
NA

N A
N A
N A
NA

\i4
NA
N A
N A
N A

Iq / l

s5w7
NA
N A

N A
N A
N A
N A
N A
N A
N A
N ô
NA
N A
N4
N ô
N4
ry^
N A

5W9A

rro'l'l.ts:
\\icll -sWfÌLì is lhc uprraclicnt rnr
. .  N o t  d c t c c t c d .
DRY:  N4on i to r ing  s 'c l l s  5WC 2 l
N.A: N(ìl anall izc(l.

NA
NA
N A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A

NÀ
NA
N A
N A
NA

NA
N A
N A
N A
N A

l!A
N A
N A
N A
NA
N A
NA
NA
NA
N A
N A
N A
N A
N A
N A

N A
N.A
N A
N A
N A
N A

5Wl0A

N A
N A
ñÀ

N A
N A
N A
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
NA
N A
NA

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
NA
NA

N A
N A
N A

N A
N A
N A
N A

N A

N4
NA

S W n A

NA
NA
ñÁ
N A
NA

l!4
N A
N A
N A
N A
N4
|rA
N4
N4
N4
N4
NA

N A

N A
N A
N A
N A
N A

N A
N A
N A
N A
N,A
N A
N A
N A
N A
N A
N A
N A

N A
N A
N A
N¡\
N A
N A
N A
N A
N A
N A
N A
N A
N,A
N A
N¡\
N A
N A
N,.\
N A
N A
N A

N A
N A

N A
N A
NA

N A
N A
N¡\

N A

N A
N A
N A

_ rtA
NA

rritoling rvell for I-IWMLJ--5.

ard 5WC23 rverr dry cluring 3rd Quarrer 2000. No sarrr¡t les u,ere collected

ryA
NA
N A
N4
N A
ñÀ
N A
N A
NA
N A
N A
N A

ItA
N A
NA

N4
N A
N A
N A
NA

N Á
N A
N A
N A
NA

N A
N A
N A

N A
N A
N A
N A

N A N A

N A

\A
N4
NA
N A
N A
N A
NA
N A

Page 3 of (r



5\ \ r l  lA

N¡\
N A
N A
N A
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A
N A
N/\
N A

N A
N A
N A
N A
N/a
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A

5 W t 0 A

I{AZARDOI. ]S WASTE i \4ANAGIi i \4ENT UNIT 5
SUIVIMARY OF CIS-I .2-DICHLOIìODTHENE CONCENTRATIONS IN GROUNDWATER 1996.20{16

RADFORD ARMY ¡\N' l  i \ {U NITION PLÄN'f .  I ìAD FORD. \ / lRclN IA

Nr'\
N A
N A
N A
N A
N A
NA

f A
N A
N A

NA
N A
NA
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A
N A
N A
N A

N A
N A
N A
N A

N A
N A
N A
N A

N A
N A
N A
N A
N A
NA
N A
N A
N A
N A

5W9A
NA
N A
N A
N A
N A
NA

N A
N A

N A
N A
N A

\A
N A
N4
l!A
NA
N4
NA
NA
N A
N A

N A
N A
N A
N A

N A
N A
N A
N A

N A
N A
N A

N A
N A

N A

-NA
N A
N A
N A
N A
N A

oncent ra t ions  in  ug / l
s5\v7

N A
N A
N A
N A
N A
N A
N A

\4
N4
N A

s5w5
NA
N A
N A
N A
NA

ñ+
ry4
N4
NA

c h l o r o e t h e n e  ( c i s -  1 . 2 - D C I !

5\\/78

. ,  N A

N A ,
NA
NA
NA
NA
N À
N4
\4
l_\4
N A

N A
N A
N A
N¡\
N A

N A
N A
N A
N A
N A
N A

N A
N A
N A
NA
NA
N A
N A
N A
N A
N A
N A

NA
N A
N A
N A
N A
N A
Ni\

N A

N A

N A

Ñ¡r
N¡\

N A
N A
N A
N A

N A

N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A

DRY
N A
N A
N A

N A
N A
N A
N A
N A
N A
N¿\
N¡\

N¡\

N A

N A

N A
N A

N A

N A
Nr\
N A

N A

NA
NA
ñÀ

c¡s -  l .¿ -

N4
NA
NA

\A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
NA
N A
N A

DRY
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A

NA
N A
N A

N A

N A
N A
N A

N A

It4
NA

l.{4 ,
NA

NÙ
N A

5WC2 r

N4
N
NA
N A
NA
NA
N^
N A
N A
N4
N A
N A
N A
N A
N A
N A
N A
N A
NA
NA
N A

N A
N A
N A
N A

N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
NA
N A
N A
N A
N A

N A
N A
N A
N A

N A

N A

N;
N A
N A

N A
N A
N A

N A

NA

f ,w5tJ

NA
NA

NÀ
N A
NA
N A

ryr',
NA
N A
N A
NA
N A

N A
N A

]JA
N A
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A

N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A

N A

N;

N A
N A

N A

N A
N A
N A

N A

5WEB
N A
N A
N A
N A
N¡\

N A
N A
N A
N A

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

N A
N A

N A
N A
N A
N A

N A
N A
N A
N A

N A

N A

N A
N A
N A

N A
N A
N A
N A

N,A

Nl onitoring

lÌvc rr t

s t  Q r r  1 9 9 ó
nd Qn lt)tXr
rd  Qr ì  1996
i t l ì  Q l r  1 9 9 6
s r  Q ( r  1 9 9 ?

n( l  Qt r  1997
' r ( l  Qt f  1997
I t h  Q r f  1 9 9 7
s l  Q I r  1 9 9 8
¡ ìd  Qt f  1998
, K l  Q r r  1 9 9 8
I t h  Q t r  1 9 9 8
s l  Qh 1999
ùd Qt r  1999
i rd  Qt r  1999
I rh  Qr r  1999
s t  Qt r  2000
nd Qt r '200t )
i rd  Qt r '2000
ttlì Qtr 2000
s l  Qt r  2001
nd Qt '  2001
i r d  Q t r  2 0 0 l
l r h  Q r r  2 0 0 1
l s t  Q r r  2 0 0 2
ntl Qtr 20t)2
l rd  Qt r  2002
l l ì r  Q l r  2002
l s t  Q | |  ] ( X ) 3
n( l  Qr f  100- ì
l x l  Q l ì  l (X) l
l r l r  Q l f  2001
ls r  Qr r  l (X)4
nd Qr r '  2004
l r ( l  Qr r '  l0o4
I th  Qt Ì  l (X)4
I  s t  Qt r  ?005
rx l  Qt l  J (X)5
l ( l  Qt r  2 (X)5
I t l ì  Qr  2 (X)5
ls l  Q l r  l0 (X)
nr l  Qt r  201)6
! ( l  Qt r  l (X)6
l r l r  Or r  2 ( ) t ) r l

2000. No samples u,ere collected

NO'ilìS:
Wcl ì  SWSU is  thc  upu lad icn t  n ron i to r ing  u ,e ì l  to r  HWMU-5.
- :  No l  c le tec tcd .
D l ìY :  Mon i to r ing  ne l l s  5WC22 and 5WC23 u ,ere  dry  dur ing  3rd  Quar te
NA:  Not  ana lyzcd .
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ù l  on i to r i  ng
li vent

l s l  Q r |  1 9 9 ( r
2 n d  Q r r  1 9 9 6
l rd  Qt r  1996
4 t h  Q r r  1 9 9 ó
l s r  Q h  l 9 9 7

2 n d  Q h  l 9 9 7
l ld  QÍ  1  997
4 lh  Qr r  1997
I  s r  Q r r  ¡ 9 9 S

2 n d  Q h  l 9 9 8
3r ( l  Qh l998
4r l ì  Qt r  1998
l s t  Q t l  I 9 9 9

2 n d  Q r r  1 9 9 9
3rd  Qh l999
4t l ì  Qt I  I999
I sr Qtr 2000

2nd Qt r '2000
l fd  Qr r  2000
4t l r  Qt r  2000
I  s t  Qt r '  2001

2nd Qt r '2001
lrd Qrr' 200 |
4 th  Qt r  200 |
l s r  Qt r  1002

2nd Qt r  2002
3rd  Qt r  2002
r l rh  Q( f  2002
ls r  Qt r  2003

2nd Qt r  200J
Src l  Qt r  2 (X)3
-ltìr Qtr' 20t)3
Is l  Qr f  l l x )4

l r ì d  Q I r ' 2 0 0 4
- l ¡ ( l  Qr r '  2004
- l l ì ì  Qr '  2 (X)4
ì  s l  Qr r  l00 j

2 rx l  Qt r  2005
3t l  Qt r  2 (X)5
4t l ì  Qr f  2005
l s r  Q l ì  2 0 0 6

2nd Qt r  2006
3rd  Qt r  2006
4rh  Or r  2006

HAZARI)OUS ! \ /¿ \S- l 'E  NI ¡ \NACl iù , I INT UNIT 5
SUi \4 iv lARY OF TRANS-1.2-DICHLOI ìOI ; f  l ' l l iN l ì  CONCEN- f  l ì . ; \T IONS IN GROUNDWA]- [ ,R  199( ¡ -200( r

RA DFORD ARi \ l \ '  ¡ \ i \ l  i \ ' l  UN l  l ' lON PLANl - .  RA DFORD.  V IRGI  NIA

5\\/ll l3 5 W 5 B 5\v(_2  |
t râ  ns-  |  .2 -  D ic  h  lo r0e thenc
5\\/C2.2 5WC23

t r ìns -  I .2
5\\',78

DC l  Concent ra t ions  in  us / l
s5w5

N A
N A
N A

N A

s5w7

DRY

NA
N A
N A

N A
N A
N A

N A
N A
N A
N A

N A

D R Y

\O1'ES:
Wel l  5W8B is thc rp¡¡adieut  rnoni tor ing wel l  f 'or  I IWMU-5.
r :  Not  de tec ted .
D l ìY :  Mon i to r iugrvc l l s5WC22and5WC23rveredrydur inu3rdQuaner2000.  Nosarnp leswerecoì lec ted .
NA:  Not  a ìâ lyzed.

N A
N A
N A

N A

ù
N A
N A

N A
N A
N A
N A

N A

N A
N A
N A

5\\/ I 0A

N A
N A
N A

N A

-
N A
N A

N A
N A
N A
N A

N AN A

N A
N A
N A
N A

N A

5 \ \ / t  tA

:
. ì

-
. ì .
:

N A
N A
N A
N A
N A
NA
NA
N A
N4
N A
N A
N A
N A
N A
N A
ñÀ

N A
N A
N A

N A

N A
N¡\
N A

N A

N A
N A

N A

N A
N A

N¡\

ù

N A

N;\
N A
N¡\
N A

N A

N A
NA
N A
N A
N A
N A
NA
N A
N A
N A
N A
N A
N A

NA

N A
N A
N A
N A

N A
N A
N A
N A
N A
NA
N A
N A
N A
N A
N A
ñÀ

N A
N A

N A

N A
N A
N A
N A
N A
N A
NA
N A
N A
N A
NA
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N A
N A
N A
N A
N A
N¡\

N A

N A
N A
N A
N A
N A
N A
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iVl onitoring
Evcnt

l s r  Q h  l 9 9 ó
2n( l  Qt r  1996
l rc l  Qh l996
4t ì r  Qt r  I99( r
I  s t  Q t r  1 9 9 7

2nd Qt f  I997
3 ¡ d  Q h  l 9 9 ?
4t ì ì  Qt f  I997
I  s r  Q r r  1 9 9 8

2 n d  Q t r  1 9 9 8
l K l  Q t r  1 9 9 8
4 r h  Q r r  1 9 9 8

l s r  Q t |  1 9 9 9
2n( l  Qt r  l9q9

- ì r d  Q t r ' 1 9 9 9
4t ì ì  Qt r  I999
I s l  Q t r  1 0 0 0

lnd  Qt f  2000
Srr l  Qn 200{ )
4rh  Qt r  2000
l s t  Q t r  2 0 0 1

2r r r l  Qt r  2001
3 x ì  Q t r  2 0 0 1
4r ì r  Qh 200 |
l s l  Qr r  2 (X)2

2nd Qt r  2002
3r r l  Qt r  2002
4 lh  Qt r  2002
ls l  Q l r '  2003

?r rd  Qt r  200-1
-lrd Qtr 200-l
. l t l r  Qt r  2003
I  s r  Qt r  1004

?nd Qt r  2004
- l r t l  Qt r  1004
- { rh  Q( f  2 (X) {

l s r  Q t r  2 ( X ) 5
2r r i  Qt r  2005
l td  Q l r  2005
4 lh  Qr r  2005
I s Ì  Q t r  2 0 0 6

2nd Qtr 200(r
3rd  Qt r  2006
4t l ì  Ot r '2006
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HAZ¡ \ I ìDOIJS WASI . I  i \ I ¡ \N¡ \CI iù , I INT UNIT 5
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5WC2 t 5WC22
\ j i n r l  Ch lo r i t le  IVC)  Conccnt r r t ions  in  up

5 \ l ,L . l_ l 5\\',7 B

N A

N A
N A

N A

N A
N¡\

N A

N A
N A
N A
N A

N A

DRY

5 5 W 7

N A
N A
N A

N A

ù
N A

N¡\

N A
N A

N A
N A

N A

DRY

N A
N A
N A

N A

NA
N A
N A

\OTES:
Wcl l  - iW8B is  the  up$ad ier ì t  u rou i to r ing  rve l l  f ' o r  HWMU-5.
- :  Not  de tec ted .
DRY:  Mon i to r ingrve l l s5WC22and5WC23rveredrydur ing3rdQuar rer2000.  Nosarnp leswereco l lec ted
NA:  Not  a r ra lyzed.
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NA
N A
NA
N A
N A
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