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1.0 INTRODUCTION  
 
UXB-KEMRON Remediation Services, LLC (UXB-KEMRON) was contracted by the U.S. Army Corps 
of Engineers (USACE) and US Army Environmental Command (USAEC) to plan and execute Interim 
Measures (IM) at the Pond by Buildings 4931 and 4928, Solid Waste Management Unit (SWMU) 57, at 
Radford Army Ammunition Plant (RFAAP), Radford, VA. The Army Environmental Database-
Restoration (AEDB-R) identifier for the site is RAAP-022. 
 
This Interim Measures Completion Report (IMCR) includes details of mobilization, sample collection and 
analysis, data validation site preparation, erosion control, excavation, disposal, backfill and site 
restoration at SWMU 57 (the Site).   As documented in this IMCR, the Corrective Measures Objectives 
(CMOs) for the site have been achieved such that unrestricted use standards are met and no further 
monitoring or evaluation of SWMU 57, RAAP-022 is necessary. 
 
Work was completed in accordance with the Interim Measures Work Plan (IMWP) prepared by UXB- 
KEMRON (2010), as approved by the US Environmental Protection Agency (USEPA), Region III and 
the Virginia Department of Environmental Quality (VDEQ).  The Agencies provided written approval of 
the IMWP via email on January 06, 2011.   
 
The IMWP incorporated standard operating procedures (SOPs) and relevant information established by 
the RFAAP Master Work Plan (MWP) [URS Corporation (URS), 2003], which has been approved by 
USEPA and VDEQ.  SOPs referenced in this IMCR can be found in the 2010 IMWP and the 2003 MWP. 
The IMWP implementation also incorporated details specified in the Solid Waste Management Unit 
(SWMU) 57 (RAAP-022) Final Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI)/Corrective Measures Study (CMS) Report (URS, 2009) and standards established by the RFAAP 
RCRA Permit.  
 
The IMWP (UXB-KEMRON, 2010) detailed site-specific procedures for the IM at SWMU 57. 
Specifically, the IMWP addressed the excavation and off-site disposal of soil with concentrations of 
specific metals to achieve the residential (unrestricted) remedial goals (RGs) in order to facilitate clean 
closeout in accordance with Part II(D)(16)  of the RFAAP Corrective Action Permit (USEPA, 2000a).   
 
The SWMU 57, RAAP-022 IM work was performed under Task Order (TO) # DA01 issued by the US 
Army Corps of Engineers Baltimore District and the US Army Environmental Command, under UXB-
KEMRON’s Worldwide Environmental Remediation Services contract, number W912DY-10-D-0027, 
with an award date of 30 June 2010 and a Notice to Proceed (NTP) date of 15 July 2010. 
 
1.1 Background 
 
1.1.1 Site Description 
 
RFAAP is a government owned; contractor operated manufacturing facility located in southwestern 
Virginia approximately 8 miles southwest of Blacksburg (Figure 1).  ATK Energetics Systems was the 
operator during the cleanup effort. RFAAP consists of two noncontiguous areas, the Main Manufacturing 
Area (MMA) and the New River Unit (NRU).  SWMU 57, RAAP-022 is located in the MMA.  RFAAP is 
operating under a 2000 RCRA Corrective Action permit, with a new permit currently being negotiated.   
 
SWMU 57 consisted of a 0.06 acre area (2,600 ft2) inactive, fabricated, asphalt lined pond, an associated 
terra cotta drainage pipe leading from Building 4931 to the pond, associated terra cotta piping, and an 
adjacent drainage swale.  SWMU 57, RAAP-022, is located in the MMA, adjacent to the Rocket Area 
Office at RFAAP (URS, 2009). A soil berm surrounded the pond, and a chain link fence also surrounded 
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the pond, providing a four foot high barrier.  An approximately one inch thick asphalt liner was present in 
the pond.     To the east of the SWMU is an asphalt-paved road and a system of aboveground and 
overhead steam lines (Figure 2).  The Final RCRA Facility Investigation and Corrective Measures Study 
(Final RFI/CMS) (URS, 2009) for SWMU 57 was approved by the USEPA and the VDEQ in September 
2009.  The IMWP (UXB-KEMRON, 2010) was based upon the approved Final RFI/CMS, with the 
selected Corrective Measures being implemented as Interim Measures as requested by USEPA. 
 
The area adjacent to the SWMU slopes downward to the northwest toward the New River.  The pre-IM 
surface elevations range from approximately 1,810 feet above mean sea level (ft msl) to approximately 
1,802 ft msl.  The historic discharges from Building 4931 to the pond resulted in environmental impact 
within the pond and in the adjacent drainage swale.  The Final RFI/CMS concluded that groundwater had 
not been adversely impacted by the historic site activities.  However, the selected remedy for the site 
required that groundwater be sampled and analyzed prior to remedy implementation to provide final 
verification that clean closure of the site was achievable.  The Final RFI/CMS stated that groundwater 
corrective measures were not required.  
 
1.1.2 Site History 
 
The URS 2009 Final RFI/CMS stated that as-built drawings from 1954 and 1967 illustrate the pond as the 
“Acid Settling Pool”, with a diameter of approximately 50 feet and a capacity of 30,000 gallons.  The 
Final RFI/CMS stated that a six-inch diameter terra cotta drainage pipe originated at a four-inch floor 
drain in Building 4931, located south of SWMU 57.  The terra cotta pipe was still present, leading 
through the subsurface, emanating at the ground surface and into the pond.  The Building 4931 floor drain 
is represented in the RFI/CMS as having been located near a chromic acid tank and Oakite-33 wash 
stations.  The Final RFI/CMS indicated that chromic acid, hydraulic oil, Oakite-33 and zinc phosphate 
were reportedly discharged through the floor drain to the pond.  According to the Final RFI/CMS, Oakite-
33 is a mixture of phosphoric acid and butyl Cellosolve® which replaced chromic acid use after 1974 for 
purposes of rust stripping, conducted to clean rocket encasements.   
 
The Final RFI/CMS indicated that no liquids were visible in the terra cotta pipe at the time of an August 
2005 site visit.  Likewise, during a May 19, 2010 site walk, UXB-KEMRON did not observe any liquids 
in the drain pipe.  Use of Building 4931 has changed and liquids are no longer managed in the wash 
station area, nor does discharge from the terra cotta pipe to the pond occur. 
 
1.2 Corrective Measures Objectives 
CMOs were developed in the 2009 Final RFI/CMS for the constituents of concern (COCs) in soil at 
SWMU 57.  Maximum detected concentrations of COCs in groundwater were below the established RGs, 
and therefore corrective measures for groundwater were not developed.   
 
The following CMO was developed for soil at SWMU 57 based on the results of the site, risk, and fate 
and transport assessments and the most likely future land use at the site (industrial): 
 

 Mitigate the potential risks/hazards that have been identified for evaluated future hypothetical 
industrial receptors for exposure to soil (construction workers) at the site. 
 

The residential exposure pathway also was evaluated in the CMS to assess the remedial effort that would 
be required to achieve clean closure at SWMU 57 with unrestricted future land use without controls or 
long-term monitoring (LTM) requirements. 
 
Remedial Goals (RGs) for COCs in soil were calculated for future industrial and residential scenarios in 
the Final RFI/CMS.   
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The CMS selected Alternative 4, remediation to unrestricted use. A summary of the soil RGs for the site 
is provided below: 

 Aluminum 
o Residential = 40, 041 mg/kg 

 
 Antimony 

o Residential = 13.2 mg/kg 
 

 Manganese 
o Residential = 2,543 mg/kg 

 
 Cadmium 

o Residential = 23.2 mg/kg 
 

 Chromium 
o Residential = 65.3 mg/kg 

 
 Iron 

o Residential = 50,962 mg/kg 
 
As stated previously, no groundwater CMOs were required. 
   
1.3 Project Objectives 
Based on the SWMU 57 Final RFI/CMS Report, September 2009, Alternative Four: Excavation of Soil 
and Offsite Disposal for Clean Closure and Unrestricted Land Use was selected as the final alternative for 
SWMU 57.  
 
The interim measures were conducted to reduce the concentrations of aluminum, antimony, cadmium, 
chromium, iron and manganese such that they do not exceed the residential RGs (as presented in Section 
1.2); facilitate clean closeout in accordance with Part II (D) (11-21) IM of the RFAAP Corrective Action 
Permit (USEPA, 2000a); and to mitigate the threat of a contaminant release, migration, and/or exposure 
to the public and the environment.   As summarized below, the interim measures required multiple phases 
and steps:  
 

1. Confirmation Groundwater Sampling for Closure:  Confirmation groundwater sampling was 
conducted in November 2010 prior to remedy implementation to verify findings in the Final 
RFI/CMS that COC concentrations in groundwater are below the applicable MCLs and risk-based 
criteria and to confirm that clean closure was achievable.  Groundwater was analyzed for COCs 
as presented in Section 5.7 of the IMWP.  The analytical data were summarized and submitted to 
the Army, who forwarded the data to USEPA and VDEQ on January 04, 2011.  USEPA and 
VDEQ approved of the IMWP, including the determination that clean closure could be achieved 
based on the groundwater data, in a January 06, 2011 email (Appendix H).   

2. Surface Water and Soil Waste Characterization:  Surface water from the pond was sampled to 
determine disposal requirements for the water.  Eight soil samples also were collected from 
multiple locations prior to excavation for waste characterization.  The soil samples were collected 
from within the footprint of the pond and the immediately surrounding area. UXB-KEMRON 
coordinated with RFAAP and ATK regarding the waste characterization, profiling, as well as 
acquiring VDEQ and landfill agreement regarding appropriate strategy and adequacy of the waste 
characterization sampling.  
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3. Pre-Excavation Confirmatory Sampling:  Consistent with Section 5.6 of the IMWP, hand 
augering was performed to facilitate soil sampling around the supports of the steam lines to 
determine concentrations of soil COCs immediately surrounding the overhead steam line 
supports.  This sample data was used by UXB-KEMRON in pre-mobilization planning to 
determine appropriate engineering design for the excavation in the vicinity of the overhead steam 
line supports, and also was included in the dataset to illustrate achievement of the CMOs for the 
site. 

4. Identification and Sampling of Clean Backfill and Topsoil:  UXB-KEMRON identified 
potential sources of clean backfill and topsoil for use in filling and restoring the planned 
excavation at SWMU 57.  Sampling and analysis of the sources was conducted in accordance 
with the IMWP, and the data were transmitted to the Army in advance of mobilization to 
demonstrate that the soils met the IMWP criteria for use. 

5. Mobilization and Site Preparation. UXB-KEMRON coordinated with the Army regarding 
personnel security clearance and badging, verifying appropriate RFAAP permitting and approvals 
for access, and mobilized personnel to the site beginning March 18, 2011. Prior to 
commencement of work, a utility survey was performed in accordance with established RFAAP 
procedures and appropriate permits were obtained from RFAAP.  In addition, erosion/sediment 
control measures were implemented prior to excavation at the site. 

6. Pond Water Removal and Soil Excavation.  All standing water in the pond was removed with a 
vacuum truck and based upon the collected waste characterization samples and RFAAP approval, 
was discharged at the on-site RFAAP Bio-Plant facility. Soil excavation was performed within 
the pond (maximum depth of 20 feet), the drainage swale and exposed portion of the terra cotta 
pipe (see Figure 5), such that remaining soil was below the residential RG for aluminum, 
antimony, cadmium, chromium, iron and manganese.  The approximately 80 foot long section of 
the drainage swale closest to the pond was excavated to progressively shallower depths at 
increased distance from the pond based on pre-excavation soil sample data (Figure 5).  The 
portion of the terra cotta pipe that was not excavated under the steam line was sealed with a grout 
plug; excavation of the terra cotta piping was limited by the soil berm, and steam line and 
associated supports, as specified in the IMWP and CMS.   

7. Confirmation Sampling.  Confirmation sampling was performed from the bottom and sidewalls 
of the excavation to confirm the vertical and lateral extent of the excavation resulting in removal 
of all soil containing COCs exceeding the RGs.    

8. Off-site Soil Disposal.  Pre-excavation soil characterization allowed for direct loading and 
disposal to occur.  All excavated soil was determined to be non-hazardous waste and was 
disposed in a RCRA Subtitle D Landfill (New River Resource Facility).   

9. Site Restoration.  Following the receipt of the laboratory analytical data confirming achievement 
of the site RGs, the excavation was backfilled with the pre-sampled clean soil.  The area was 
backfilled to a grade slightly lower than the base of the storm water culvert that conveys storm 
water under the adjacent road toward the drainage swale.  From the elevation of the storm water 
culvert, backfill soil was graded consistent with the surrounding terrain and sloping towards the 
drainage swale.  Limited rip rap/rock was placed at the mouth of the culvert discharge to prevent 
erosion during high flow storm water events.  Following the completion of the excavation, off-
site disposal of the contaminated soil, removal of the gravel in the truck area, and placement of 
clean backfill soil, the site was restored with placement of topsoil, seeding, and demobilization of 
all equipment.  The sediment and erosion controls at the site were left in place until vegetation is 
established.   

Sections 2 through 5 of this report provide additional details of the IM implementation steps 1 through 9 
above. 
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2.0 PRE-EXCAVATION  
 
2.1 Confirmation Groundwater Sampling 
Groundwater samples were collected for chemical analysis in accordance with MWP SOP 30.2, as 
included in the IMWP, to confirm the ability to achieve clean closure.  Groundwater sampling 
information was recorded in the field logbooks as described in SOPs 10.1 and 10.2 (Appendix G).  To 
minimize excessive drawdown, low flow purging and sampling techniques were used, per the SOP, to 
collect the groundwater samples from monitoring wells 57MW2 and 57MW3.  Sampling followed the 
procedures outlined in Section 3.3 of SOP 30.2 of the MWP.  Equipment used to purge and sample wells 
was thoroughly decontaminated before and after use following SOP 80.1.   
 
All equipment used for monitoring water quality parameters was calibrated before use according to the 
manufacturer’s instructions and SOP 40.1 of the MWP.  Prior to sampling, the depth to water was 
measured at each well to the nearest 0.01 ft using an electronic water level indicator in accordance with 
SOP 40.2 of the MWP.  Calibration and measurement data was recorded in the field logbook and on 
groundwater sampling forms.   
 
A stainless steel, adjustable flow rate submersible pump was used to collect the groundwater samples.  
The Teflon lined pump tubing was connected to an in-line flow-through cell and the multi parameter 
meter probe was connected to the flow cell to monitor water quality parameters during purging.  Pumping 
started and the pump rate was adjusted to cause minimal drawdown. A YSI Model 6820V2-0 multi-
parameter water quality meter was used to monitor pH, specific conductance, temperature, ORP (ORD), 
dissolved oxygen, and turbidity during purging.  Purging continued until parameter stabilization was 
achieved.  Once purging was complete, the pumping rate was reduced to its lowest steady rate and the in-
line flow cell was disconnected from the tubing to allow for sampling from the tubing directly into clean 
sample containers provided by the laboratory. 
 
The analytical results were submitted by RFAAP to USEPA and VDEQ via email on January 04, 2011 
(Appendix H).  The analytical results from the 2010 data were compared to the 2008 data from the RFI, 
and are presented in Table 1.  57MW3 samples were extremely turbid as indicated by the field 
parameters.  The high turbidity is interpreted as the cause for the elevated total metals concentrations.  
However, the dissolved metals concentrations demonstrated values consistent with the 2008 
concentrations.  2010 dissolved metals concentrations were either below the 2010 laboratory Limit of 
Detection (LOD) and/or less than 2008 sample concentrations and are presented in Figure 3.   
 
Very low levels of methylene chloride were detected in the 2010 samples.  However, the laboratory-
provided trip blank had methylene chloride present at a concentration above the client samples.  
Therefore, this parameter was interpreted as a laboratory-derived contaminant.  Low level o-xylene was 
detected in 57MW2 parent and duplicate samples.  It is possible that this parameter was present due to 
polyethylene tubing and/or duct tape adhesive that was present inside the well on the interior of the cap 
when opened.  Regardless, the concentration was extremely low, and was far below the current USEPA 
RBC for tap water and the USEPA total xylene Safe Drinking Water Act Maximum Contaminant Level 
(MCL). 
 
Groundwater samples were collected and containerized in the order of volatilization sensitivity of the 
parameters.  Samples were analyzed for Target Compound List (TCL) Volatile Organic Compounds 
(VOCs) via EPA method SW 846 Method 8260B, antimony, arsenic, chromium, and manganese by EPA 
SW 846 Method 6010B or 6020.  Filtered and unfiltered samples were collected for metals analysis.  The 
filtered metals samples were filtered with an in-line high capacity 0.45-micron disposable filter.   
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The appropriate sample containers were filled, labeled, and placed into coolers with ice and maintained at 
4 °C.   
 
Sampling equipment was decontaminated in accordance with the procedures outlined in the RFAAP 
MWP SOP 80.1 for non-dedicated sampling equipment.  Non-dedicated sampling equipment, including 
any field monitoring device, was decontaminated between each sampling point.  A decontamination 
station was established for sampling equipment. All purge water and decontamination fluids were 
containerized and stored at the RFAAP onsite IDM area until approval for discharge was granted at the 
RFAAP Bio-Plant facility. Liquid waste characterization samples from decontamination procedures were 
submitted to the analytical laboratory and analyzed for chemical oxygen demand (COD), biological 
oxygen demand (BOD), TAL metals, and pH (tested in the field).  Approval was granted for disposal of 
IDW by RFAAP on December 9, 2010 and all purge and decontamination fluids were discharged at the 
RFAAP Bio-Plant facility (Appendix H).   
 
2.2      Soil and Pond Water Waste Characterization Sampling  
Waste characterization samples were collected and analyzed to determine the appropriate disposal 
requirements for waste resulting from the IM at SWMU 57.  Two types of waste streams were generated 
during the IM: solid (soil) and liquid (decontamination water and pond water).   
 
Soil Waste Characterization Sampling 
Soil to be excavated was characterized to evaluate whether it was a RCRA characteristic hazardous waste 
as described in Part 40 of the Code of Federal Regulations (CFR) Part 261, Subpart C (as referenced in 
the Virginia Hazardous Waste Management Regulations). 
 
Soil waste characterization samples were collected during site delineation to assess the appropriate 
disposal options for the soil excavated.  This data was evaluated by UXB-KEMRON to identify the 
highest concentrations of soil COCs.  UXB-KEMRON then selected additional sampling locations to 
assure none of the soils being excavated would be characteristic hazardous wastes.   
 
Waste characterization soil samples were collected in the area of RFI soil samples 57SB2, 57SB3, 57SB7, 
57SB8, and 57SB18, as well as various areas inside the proposed excavation, using a hand auger and 
followed the SOP 20.1 of the MWP for hand auger borings and soil sampling. Surface (0-2 foot) and 
subsurface (greater than 2 feet) samples were collected.   
 
The RFI analytical results were reviewed and areas within the SWMU were identified where a soil sample 
exceeded the “rule of 20.”  The “rule of 20” is based on the TCLP analytical method.  This means that the 
TCLP maximum concentration is multiplied by 20, for a conservative evaluation of the regulatory limit 
for leachate in mg/L compared to total concentration in soil (mg/kg).  In the TCLP method a sample is 
leached in an acetic acid solution with a ration of 20 parts fluid to 1 part sample.  If all the material 
leaches out, the TCLP result is 1/20th of the total result.  Therefore, a conservative (protective) path is to 
compare total results to 20 times the TCLP “limit”, assuming 100% leaching.  If the total result is less 
than 20 times the TCLP “limit,” the TCLP “limit” cannot be exceeded.  If the total result is more than 20 
times the TCLP “limit,” the TCLP “limit” may be exceeded and TCLP testing should be performed.   
 
The only soil analytes in the RFI samples that exceeded the rule of 20 were cadmium, chromium, and 
lead, with all elevated concentrations occurring in the zero to 2 feet below grade depth interval.  Based on 
the areal extent and depths of the RFI samples that exceeded the “rule of 20”, the estimated volume of soil 
that could potentially exceed an applicable TCLP limit was less than 400 cy.  Therefore, UXB-KEMRON 
collected and analyzed four (4) samples for TCLP Metals from this area.  In addition, to further confirm 
that the soil was not subject to hazardous waste disposal requirements, an additional three composite 
samples were collected within the SWMU and analyzed for TCLP Metals.   
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Both the anticipated landfill, New River Resource Facility and Ms. Beth Lohman, VDEQ, agreed with the 
waste characterization sampling strategy as developed and implemented by UXB-KEMRON.  UXB-
KEMRON mobilized and collected soil samples via hand auger from zero to 2 feet below grade in the 
approximate location of former RFI sample locations 57SB7, 57SB2, 57SB3 and 57SB18.  RFI sample 
location 57SB6 was located in the middle of the pond, which had standing water at the time of sampling.  
Since the water also was to be characterized separately from the soil, it was determined that a preferential 
path downward could be created by augering through the asphalt liner in the center of the pond.  
Therefore, that location was not sampled for soil waste characterization.  At each location, a 2-foot core 
was collected, homogenized, and a sample appropriately containerized and submitted for TCLP metals.  
 
Additionally, three composite samples were collected by hand auger within the planned excavation 
footprint.  At three locations, a composite sample was collected by homogenizing subsamples collected 
from depths of approximately 1 foot, 3 feet, and 6 feet below grade. The three composite samples were 
analyzed for TCLP metals. 
 
The soil sample(s) were submitted to a DoD Environmental Laboratory Accreditation Program (ELAP) 
certified laboratory, Microbac Ohio Valley Division (OVD) as identified in the project specific Quality 
Assurance Project Plan (QAPP).  In addition to analysis for TCLP metals, all seven soil waste 
characterization samples were sampled and analyzed for RCRA waste characteristics (corrosivity as pH, 
reactivity, and ignitability).  The analytical results confirmed that all site soils would be nonhazardous 
waste for purposes of waste management and disposal.  The complete laboratory analytical report for the 
soil waste characterization samples collected for the IM is included in Appendix D.   
 
Pond Water Characterization 
Surface water characterization samples were collected during pre-excavation sampling to assess if 
treatment was required prior to disposal at the RFAAP Bio-Plant facility, or if off-site disposal would be 
required. Surface water samples were collected in accordance with the procedures outlined in the SOP 
30.3 of the MWP.  The surface water samples were submitted to Microbac OVD and analyzed for 
parameters specified by the RFAAP Bio-Plant facility, including chemical oxygen demand (COD), 
biological oxygen demand (BOD), TAL metals, and pH (which was tested in the field). After evaluating 
the laboratory analytical data, RFAAP personnel approved the pond water for discharge at the RFAAP 
Bio-Plant facility.  The pond water was removed with a Vac-Truck and transported to the RFAAP Bio-
Plant facility (approximately 9,800 gallons of water).   
 
The full laboratory analytical reports for all waste characterization analytical results are included in 
Appendix D.  
 
2.3      Pre-Excavation Soil Confirmatory Sampling 
At the same field mobilization in which the waste characterization samples were collected, hand auger 
borings were advanced around the supports for the steam pipes that were within the proposed excavation 
area.  These samples were collected in accordance with Section 3.3 of the IMWP, to provide further 
definition of the required extent of excavation near the steam lines, and to provide additional confirmation 
soil samples in advance of the excavation. 
 
Seven (7) hand augers borings were advanced to an estimated varying depth of 1 to 5 feet.  The presence 
of footers around the supports was determined, and soil samples were collected at the estimated center 
point depth (2.5 ft bgs) of the excavation under the steam pipes and bottom of the excavation at that 
location (5 feet bgs).  Hand auger borings were performed in accordance with the procedures for drilling 
presented in Section 5.2 of the MWP.  The results of this allowed UXB-KEMRON to determine that no 
excavation needed to be performed directly under the supports.  The results of the hand auger borings are 
illustrated on Figure 5, and the locations used as confirmation samples are included in Table 2. 
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All soil confirmation sample data are included in Appendix B. 
 
2.4 Identification and Sampling of Clean Backfill and Topsoil 
UXB-KEMRON researched potential local sites for acquisition of clean backfill and topsoil to be used 
during site restoration.  After identifying potential locations, UXB-KEMRON evaluated the history of the 
various sites, and contacted the owners regarding access to sample the soils.  After receiving authorization 
to enter sites to sample soil, the borrow material and top soil both were sampled at a rate of 1 
sample/1,000 cubic yards (i.e., two samples from the borrow material, one sample from the top soil). The 
borrow material and top soil were analyzed for TAL metals, PAHs, pesticides/PCBs, and pH.  The 
analytical results were compared to USEPA Regional Screening Levels (RSLs) and the range of RFAAP 
background soil concentrations established in the Facility-Wide Background Study Report (IT 
Corporation, 2001).  The backfill and topsoil location selected for the site was the site of construction of a 
new school, located at 4021 Prices Fork Road, Radford, Va.  
 
The data demonstrated that only arsenic and vanadium were detected above the USEPA RSLs for 
residential soil.  However, the detections were below the range of RFAAP background.  Based on the fact 
that no detections were above background and/or RSLs, and the source location of the soils having been 
approved for construction of a new school, the backfill soil (clay) and topsoil from the Prices Fork Road 
location were selected for use at SWMU 57, RAAP-022.   The range of detections of arsenic and 
vanadium in the samples collected by UXB-KEMRON from the new school construction site located at 
4021 Prices Fork Road are presented below.  The complete laboratory analytical report is included in 
Appendix B. 
 

Analyte Background Study 
95% UTL 

Concentration (mg/kg) 

Backfill Clay 
Concentration (mg/kg) 

Topsoil Concentration 
(mg/kg) 

Arsenic 15.8 9.09-10.3 3.15-3.92

Vanadium 108 69.2-9.2 18.3-23.7

 
2.5      Site Preparation 
UXB-KEMRON mobilized to the site on March 18, 2011, and began establishing appropriate controls at 
the site.  Silt fencing was placed along the perimeter of the soil excavation and staging area(s) as 
illustrated in Figure 2 and in conformance with IMWP sediment and erosion controls.  Straw bales were 
placed at the end of the drainage swale for improved stability along the silt fence.  After initial 
installation, the silt fencing was inspected at least every 14 calendar days and within 24 hours after storm 
events of 0.5 inches or greater during active remediation to ensure it was intact and that there were no 
gaps where the fence meets the ground or tears along the length of the fence. In addition to the silt fence, 
an orange barrier fence was placed around the outer edge of the silt fence for additional safety. 
 
Several loads of 357 gravel were delivered to install staging and loading zone areas. Excavation 
equipment and site facilities were delivered. The main staging area and access was established north of 
SWMU 57 (Figure 2).  The main staging area was designed to have a designated area for employee 
parking, a decontamination area, a fueling area, and a portable toilet.    A spill kit was brought to the site 
and was maintained throughout the IM implementation to ensure adequate spill protection and response 
during fueling and other site activities necessary to support the IM. 
 
A utility survey was performed by Draper Aden Associates in accordance with established RFAAP 
procedures and appropriate permits were obtained from RFAAP.  Draper Aden field personnel used a 
Metrotec 810 and a Pipe Horn model 100 in conducting the utility survey. The Metrotec 810 works on a 
high frequency 83 kHz and the Pipe Horn 100 works on 480 kHz. Both locating devices use 
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electromagnetic radio frequency and are capable of inducing a radio frequency onto a conductor.  The 
Draper Aden field personnel indicated that he detected the presence of a conductor and attempted to 
follow it out but was not able to determine exactly what was detected; he marked the anomaly as 
“unknown”.  UXB-KEMRON conferred with RFAAP personnel, and verified that no subsurface utilities 
were identified either in the RFI/CMS information or in the RFAAP site engineering drawings.  The 
Draper Aden utility survey indicated the anomaly could potentially represent a subsurface utility, at a 
depth of at least 8 feet below grade, passing through the central portion of the SWMU and running 
generally parallel to the adjacent roadway. 
 
In response to the utility survey anomaly, UXB-KEMRON notified RFAAP and coordinated with on-site 
Army and ATK personnel to determine appropriate next steps.  An area that was identified as likely 
within the line of the anomaly but outside of the SWMU was determined to be appropriate to excavate to 
assess the presence or absence of a subsurface utility.  UXB-KEMRON used an excavator to remove soil 
in the designated area, excavating to a depth of approximately 23.5 feet.  No utility was encountered.  
UXB-KEMRON discussed the appropriate means to proceed with the Army and ATK.  After consultation 
with the Contracting Officer’s Representative (COR), UXB-KEMRON determined it was appropriate to 
proceed with excavation in the SWMU per the IMWP, with increased caution. If a subsurface utility was 
encountered, UXB-KEMRON agreed to immediately stop work and notify RFAAP, ATK and the COR.  
No subsurface utility was encountered within the SWMU, though significant naturally occurring iron 
deposits were encountered.  It is possible that the iron deposits were the source of the anomaly identified 
by Draper Aden during the utility survey. 
 
During implementation of the IM, the culvert that conveys stormwater under the road immediately 
adjacent to the site, as depicted in Figure 2, was blocked to prevent stormwater discharge into the 
excavation. 
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3.0 EXCAVATION 
 
3.1 Soil Excavation and Confirmation Sampling 
Figure 5, illustrates the surveyed excavation areal extent and associated depths.  Appropriate permits were 
coordinated and received from RFAAP prior to conduct of any subsurface intrusive activities.  
 
The IMWP estimated the soil within the pond area, drainage swale, adjacent to the terra cotta piping, 
pond asphalt containment, and other associated solids as comprising an in-place volume of approximately 
1,685 cubic yards, or 2,358 tons. The total amount disposed of during excavation was 2,799.37 tons Table 
3 provide a load-specific record of soil transported to and disposed at the New River Resource Facility. 
As noted previously, analytical data demonstrated that all IDM was nonhazardous. 
 
IM implementation began with the fence removal and monitoring well abandonment. The fence was 
transported to the New River Resource Facility. After confirmation of ability to achieve clean closure at 
the site, UXB-KEMRON permanently closed and abandoned the monitoring wells 57MW1, 57MW2 and 
57MW3.  The wells were abandoned in accordance with the VDEQ Memorandum of January 8, 2008 
attached as IMWP Appendix C. The well abandonment was conducted by an appropriately experienced 
and licensed driller (Rorrer Drilling). The surface pad of each well and associated bollards were removed.  
An attempt was made to pull the casing from each well, and each well had bentonite or concrete grout 
emplaced from the bottom of casing until it returned to the surface.  Each monitoring well was surveyed 
by a licensed surveyor, Anderson and Associates.  Rorrer Drilling completed the required documentation 
of well abandonment for each well.  The Rorrer documentation and associated information regarding the 
well closures was prepared by UXB-KEMRON, and submitted by RFAAP to VDEQ via email on April 
29, 2011.  The documentation of well closure also is included in Appendix A.  A concrete pad was placed 
at the former location of each monitoring well as specified in the VDEQ Memorandum. 
 
Excavation of impacted soils was conducted subsequently, with depths ranging up to 20 feet bgs.  The 
excavation was completed based on the IMWP and soil analytical data from the 2009 RFI/CMS (Figure 
4) and confirmatory samples collected and analyzed by UXB-KEMRON (Figure 5).   The excavation 
began along the western end of the swale and moved east towards the pond progressively increasing in 
depth. The pond area excavation began along the south side of the SWMU and UXB-KEMRON 
excavated northeast in a counterclockwise direction around the SWMU gradually increasing depth, such 
that a total depth of 15 feet and maximum of 20 feet below ground surface was achieved until the western 
swale was reached. The exposed portion of the terra cotta pipe up to the soil embankment that underlies 
the steam piping on the north side of Building 4931 was excavated to the extent feasible without 
disturbing or compromising the soil embankment and related concrete supports to the overlying steam 
lines.  The end of the terra cotta pipe was sealed with a grout plug. Soil within the remediation area was 
removed in approximately 1-ft lifts until RGs were achieved. Contaminated soils were excavated and 
directly loaded into dump trucks and transported off site. Excavation work conformed to the approved 
IMWP and UXB-KEMRON governing documents including the Accident Prevention Plan.    Excavation 
areas greater than 4 feet in depth constituted a confined space; therefore personnel were not allowed to 
enter the excavation in sections greater than 4 feet depth.   
 
Geotextile fabric (or 5 millimeter polyethylene sheeting) was used to construct a temporary loading zone 
on which the trucks used to transport excavated soil were staged while being loaded, to ensure 
contaminated soil spills to the ground surface did not occur.  The sheeting/fabric extended from the truck 
to the edge of the excavation zone.  The temporary loading zone was moved as the leading edge of the 
excavation moved forward toward the drainage swale.  Backfilling commenced after the excavation had 
been completed and analytical results from the confirmation samples were available to demonstrate that 
soil above the RG’s had been removed from the site. 
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Confirmation soil samples were collected during 2 phases of the IM.  Soil samples adjacent to steam line 
supports within the drainage swale were collected prior to mobilization (please refer to Section 2.3). 
These samples combined with the RFI sample data and samples taken during excavation allowed UXB-
KEMRON to identify the horizontal and vertical extent of the excavation to meet the RG’s.   UXB-
KEMRON conducted confirmation sampling from the bucket of the excavator when excavation depth 
was greater than 4 feet. The samples collected at depths greater than 4 feet were measured with an 
engineering tape at the side of the excavation to verify the proper depth of the sample point. Bucket 
samples were collected from the measured point by scraping the sidewall or floor (as applicable) of the 
excavation. The excavator bucket was then moved to a safe distance from the side of the excavation and a 
sample was collected from the bucket.  All work was conducted in accordance with the project Accident 
Prevention Plan and applicable OSHA requirements regarding excavations of depths greater than 4 feet.  
The above measurement and sampling procedure was followed for all samples collected at depths where 
the excavation exceeded 4 feet, in accordance with the approved IMWP and the RFAAP master work 
plan (SOP 30.1).   
 
Soil confirmation samples were collected during the excavation of the pond and the drainage swale.  
Confirmation samples were collected in accordance with the QAPP and were identified by a unique name.  
The sampling strategy employed was a biased sampling strategy (MWP SOP 30.7), because the source of 
the contamination was known.  The excavation area is illustrated in Figure 5.  The confirmatory soil 
sample locations as well as associated depths are illustrated on Figure 5.  Please note that depths of the 
samples are indicated in the naming convention of each sample (e.g., sample identifier SWMU57-32511-
SS-7.5SW-3 represents a sample collected at 7.5 feet bgs).  Additional information regarding sample 
collection, identification, and management is included in the QAPP, Appendix B to the IMWP (UXB-
KEMRON, 2010). 
 
In accordance with the IMWP, one soil sample was collected for laboratory analysis from each 25-ft by 
25-ft area of the floor of the remediation area and from every 20-ft section of the wall of the excavation.  
Sidewall samples were collected at the midpoint of the sidewall.  For example, for an excavation wall 15 
feet deep, the sidewall sample was collected at 7.5 feet depth below grade. Samples were also collected 
from inflection points and/or corners of the excavation at the base and side wall. Soil was extracted from 
the appropriate interval; sample containers were filled, labeled, and placed into coolers with ice and 
maintained at 4 degrees Celsius (°C).  Confirmatory soil samples were shipped to Microbac OVD under 
chain of custody and analyzed for the site specific COCs.  
 
The excavator was decontaminated prior to use, after completion of the excavation phase, and after 
completion of the project.  When a piece of equipment was removed from an excavation area its tracks, 
wheels, buckets, or other portions that may have contacted contaminated soil were properly 
decontaminated.  The primary method of decontamination was to remove clinging soil by using shovels, 
brooms, and brushes. The decontamination took place in the excavation area where the soil removed was 
picked up and placed into a dump truck for disposal.  Once dry decontamination had been performed, 
decontamination procedures for the excavator followed those in SOP 80.1 for a drill rig, which requires 
steam cleaning.   A decontamination pad was set up within the main staging area where pressure washing 
occurred.  The decontamination pad consisted of a lined containment area designed to collect 
decontamination water, such that it could be collected with a sump pump, and containerized until 
analytical results determined the proper disposal alternative.  Based upon analytical data, the 
decontamination fluids were approved to be discharged at the onsite RFAAP Bioplant facility. 
 
The maximum excavation depth reached during the IM implementation was 20 feet below ground 
surface.  The location of the 20 foot depth was initially excavated to 15 feet, and a confirmation sample 
was collected.  That sample, SWMU-57-32611-FC-15-NUM3, was determined to have iron present above 
the RG, and over excavation was conducted.  A resample at 20 feet depth, SWMU-57-33011-SS-FC-20-
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NUM3b achieved all RGs.  Sample SWMU-57-21811-B-3-SS-2 also had elevated levels of iron; this 
location was resampled at 2.5 feet (sample SWMU-57-32511-SS-FCB3-2.5), with excavation conducted 
to 2.5 feet as well, with analytical results from the resample confirming RGs were achieved. 
 
Confirmatory samples demonstrated that the final excavation was completed such that soil remaining 
achieved all unrestricted use RGs.  Figure 5 illustrates the locations of the samples and associated 
analytical results.  Table 2 provides a complete listing of all sample results.  The comprehensive 
analytical reports are included in Appendix B. 
 
3.2 Confirmation Sample Data Review, Verification, and Validation 
Laboratory analytical data for confirmation samples were reviewed and verified by UXB-KEMRON 
technical personnel to ensure all data were provided, and that the sampling program conformed to the 
applicable plans.  Data review, verification and subsequent data validation were conducted to verify that 
the project-specific data quality objectives, as defined in the IMWP and associated QAPP were achieved.   
Field data were reviewed and verified based upon the standards established in the site specific work plans.  
All field procedures and data were found to conform to the work plans. 
 
The complete laboratory analytical report is provided in Appendix B, and the data validation reports are 
included in Appendix C.   
 
Data validation is conducted to determine whether the data quality is acceptable and whether it meets the 
criteria established in the QAPP.  This thorough evaluation of the data allows for a determination to be 
made regarding the usability of the data for necessary decisions regarding the site.  The SWMU 57, 
RAAP-022 data validation criteria was established in the project-specific QAPP, and was based on site 
specific information and decisions to be made, analytical method-specific criteria, USEPA Region III data 
validation guidance, the subcontract laboratory standard operating procedures and the standards imposed 
via the laboratory’s Department of Defense ELAP certification (and the associated requirements and 
standards of the DoD Quality Systems Manual, or QSM).   
 
All decision making laboratory analytical data packages were validated in accordance with the SWMU 57 
QAPP (Appendix B of the approved IMWP).   
 
The laboratory analyses were evaluated to determine the limitations and quality of the data. The quality of 
data resulting from SWMU 57 sampling activities was considered useable and acceptable unless an “R” 
qualifier was applied by the validator during the validation process, thus causing the data to be rejected. 
Samples qualified “J”, “L”, or “UL” were considered acceptable and are presented as estimated results 
consistent with the established definitions.  
 
None of the SWMU 57, RAAP-022 soil sample data was rejected.  In groundwater samples, 2-chloroethyl 
vinyl ether was analyzed for on acidified aliquots for all samples except SWMU57GWMW3. Highly 
reactive VOC compounds such as 2-chloroethyl vinyl ether can be lost due to acidification as illustrated 
by the MS/MSD recoveries. The associated sample results for the acidified samples were non-detects and, 
therefore, were qualified R; this compound was not a COPC at SWMU 57 but was included in the Total 
Compound List volatile organic compounds analyzed in groundwater.  The analyte was not detected in 
the other site monitoring well, SWMU57GWMW2.  While some groundwater and soil analytical results 
were estimated, with J or UJ qualifiers applied, the data were determined to be usable in making decisions 
relevant to the closure of SWMU 57.  A complete set of the data validation reports is contained in 
Appendix C. 
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4.0 POST-EXCAVATION ACTIVITIES 
 
4.1 Backfill and Site Restoration  
Following removal of the soil containing COCs above RGs and receipt of confirmation sample laboratory 
analytical results demonstrating achievement of the CMOs, site restoration activities commenced.  Off-
site borrow material was placed from the grade of the storm water culvert under the adjacent road and 
sloping toward and into the drainage swale to provide proper drainage.  The finished grade is such that the 
grass can be maintained and ponding will not occur. The backfilled areas were seeded with grass and 
straw was applied over the seed.  Erosion and sediment controls were left in place to allow sufficient time 
for the grass to become established. 
 
Clean borrow material was selected that had physical characteristics consistent with the existing soil at 
SWMU 57. Straw was mixed with the top soil to increase organic content during grading. All liquid IDM 
from equipment decontamination was discharged at the RFAAP Bioplant facility based on analytical data 
receipt and evaluation.  After the site restoration activities were completed, UXB-KEMRON demobilized 
all equipment off site.  Select photographs of the IM are provided in Appendix F.   
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5.0 CONCLUSIONS 
 
UXB-KEMRON completed implementation of the approved IMWP during March-April 2011.  The 
IMWP and its implementation were consistent with the final, approved RFI/CMS.  The CMOs were 
achieved such that the site has been demonstrated to meet unrestricted use RGs and no further monitoring 
or evaluation is required.    
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Table 1
Summary Comparison of Detected Constituents

RAAP-022, SWMU 57 Groundwater Samples

Sample ID

57MW-2 
11_2010

57MW-2-D1 
(Duplicate) 

11_2010
57MW-2 2008

57MW-3 
11_2010

57MW-3 2008 Adjusted  Tap Water RBC1 MCL

Antimony-Total 2.78 2.69 4.8 6.46 U 1.46 6
Antimony-Dissolved 2.53 2.63 5.5 U 0.48 1.46 6
Arsenic-Total 2.67 2.55 2.6 J 168 1.1 0.0446 10
Arsenic-Dissolved 2.39 2.38 2.3 J 1.34 0.94 0.0446 10
Chromium-Total 4.17 3.51 3.7 626 17 10.95 100
Chromium-Dissolved 2.32 1.83 J 2.9 7.28 6.6 10.95 100
Manganese-Total 215 230 210 5220 37 73 NE
Manganese-Dissolved 178 171 190 2.55 8.6 73 NE

1,3-Dichlorobenzene U U U U 0.18 J 1.825 NE
Acetone U U U U 9.1 J 547.5 NE
Chloroform U U 0.4 J 38.5 57 0.155 80
Toluene U U 0.14 J U 0.64 J 227.1 1000
Methylene Chloride 0.419 J 0.322 J U 0.325 J U 4.8* 5

o-Xylene
0.562 J 0.549 J U U U 1200*

10,000 
(total 

xylenes)

Dissolved Oxygen (mg/L) 8.1 8.1 0.00 7.78 5.55 NA NA
Oxidation Reduction Potential (mV) 211.4 211.4 37.0 253.6 108.0 NA NA
pH (SU) 7.39 7.39 7.00 7.91 7.38 NA NA
Conductivity (mS) 0.304 0.304 0.361 0.270 0.390 NA NA
Temperature (°C)   14.63 14.63 17.83 13.64 10.28 NA NA
Turbidity (NTU) 33.2 33.2 15.02 1598.9 78.9 NA NA

Notes: 
J = Estimated value; the analyte concentration was either greater than the highest standard or less than the low standard (LOQ).
U = Analyte was not detected; the concentration is below the reported LOD.
NA = Not Applicable
1 Adjusted Tap Water RBCs taken from 2009 Final RFI/CMS; values noted with an asterisk (*)  value from USEPA November 2010 tap water RBC listing
NE = Not Established
NOTES:  1) 57MW3 samples were highly turbid; the elevated total metals concentrations are interpreted as being related to turbidity.
2)  Equipment blank had acetone (2.59 J ug/L) and methylene chloride (0.315 J ug/L) detections; field blank had 0.352 J ug/L detection 
methylene chloride; trip blank had 0.684 J ug/L detection methylene chloride.  

METALS (ug/L)

TCL-VOC (ug/L)

Field Parameters



Table 2
Interim Measures Soil Confirmation Sample Results March-April 2011

RAAP-022, SWMU 57

1

SWMU-57-
21711-

DUP

SWMU-57-
21711-B-5-

SS-1-2

SWMU-57-
21711-B-2-

SS-2.5

SWMU-57-
21711-B-2-

SS-5

SWMU-57-
21711-B-1-

SS-2.5

SWMU-57-
21711-B-6-

SS-2.5

SWMU-57-
21811-B-3-

SS-2

SWMU57-
32511-SS-
FCB3-2.5*

SWMU-57-
21811-B-4-

SS-2.5

SWMU-57-
21811-B7-

SS-2

SWMU57-
32511-SS-

FC-8-
Num2

SWMU57-
32511-SS-

4SW-1

SWMU57-
32511-SS-

7.5SW2

SWMU57-
32511-SS-
7.5SW-3

SWMU57-
32611-FC-
15-NUM3

SWMU57-
33011-SS-

FC-20-
NUM3B*

SWMU57-
32511-FC-
13-NUM4

SWMU57-
32511-SS-

DUP

SWMU57-
32511-SS-

FC2-
NUM1

Al 40,041 18,200 18,100 17,400 13,200 15,200 14,900 10,300 24900 20,000 15,400 18,700 27,600 22,300 21,300 12,300 NA 13,300 31,200 26,500
Sb 13.2 1.1 1.15 10.5 3.7 3.12 9.2 3.42 3.44 2.13 0.640J <0.478 <0.506 <0.478 <0.429 <2.43 NA <0.441 3.38 4.44
Cd 23.2 <0.243 <0.250 2.53 0.395J <0.249 0.424J 1.71 0.460J 2.23 <0.239 <0.314 <0.324 <0.317 <0.312 <0.329 NA <0.318 0.603J 0.563J
Cr 65.3 15.5 20.2 22.8 17.4 13.9 13.9 49.3 30.7 31 25.3 <1.25 14.2 29.0 13.1 4.76 NA 17.6 27.0 15.6
Fe 50,962 34,600 33,800 27,000 24,200 27,900 26,900 63,500 44,100 34,700 31,500 28,300 34,200 39,100 27,400 91,900 16,800 22,800 45,900 40,900
Mn 2,543 178 655 343 431 154 229 1240 264 119 517 211 110 332 223 444 NA 259 124 138

SWMU57-
32511-SS-
2.5 -SW4

SWMU57-
32911-SS-

7-SW5

SWMU57-
32911-SS-

13-FC-
NUM5

SWMU57-
33011-SS-

FC-14-
NUM6

SWMU57-
4111-SS-4-

SW6

SWMU57-
4111-SS-1-

SW7

SWMU-57-
4111-SS-

DUP

SWMU57-
4111-SS-

FC-2-
NUM7

SWMU57-
4111-SS-7-

SW-8

SWMU57-
4111-SS-7-

SW-9

SWMU57-
4111-SS-

15-FC-
NUM8

SWMU57-
4111-SS-
7.5-SW13

SWMU57-
4111-SS-
7.5-SW10

SWMU57-
4411-SS-

7.5-SW-11

SWMU57-
4411-SS-

15-FC-
NUM9

SWMU57-
4411-SS-

15-FC-
NUM10

SWMU-57-
4511-SS-

DUP

SWMU57-
4511-SS-
7.5-SW12

Al 40,041 30,300 13,000 11,100 10,800 16,400 11,500 17,200 15,200 13,600 11,700 11,700 8,380 15,000 16,100 13,700 14,600 15,500 14,600
Sb 13.2 <0.451 <0.453 <0.493 <0.464 <0.490 <0.489 <0.491 <0.482 <0.478 <0.441 0.722J 0.424J 0.621J 2.69 <0.443 <0.425 <0.486 <0.478
Cd 23.2 <0.316 <0.294 <0.327 <0.308 0.580J <0.312 <0.328 <0.325 <0.311 0.367J 0.614 <0.290 <0.329 <0.328 <0.318 <0.312 <0.308 <0.314
Cr 65.3 17.6 8.05 14.4 10.8 51.4 63.3 27.6 31.6 21.2 22.6 22.3 1.16 15.5 29.6 27.7 27.1 15.5 18.4
Fe 50,962 40,600 28,900 25,200 38,200 30,700 36,600 39,000 36,800 28,700 23,400 17,100 17,000 30,600 33,200 28,600 28,800 32,100 30,300
Mn 2,543 182 181 285 142 183 459 387 383 461 125 251 15.8 420 291 335 420 542 718

* Indicates resample in overexcavated location due to prior elevated concentration of Fe in Sample SWMU57-32511-FC-15-NUM3 and Sample SWMU-57-21811-B-3-SS-2
< indicates sample result was U qualified, and result is listed as less than LOD
Note : Sample ID nomenclature includes the following:  site identifier (SWMU-57), Date of sample, Solid Soil (SS), Depth in feet, Floor Confirmation (FC),  
Boring (B), or Side Wall sample (SW).  "Num X" indicates number of floor confirmation sample.  See Figure 5 for sample locations in map view.

COC RG (mg/kg)

COC RG (mg/kg)

Sample Result (mg/kg)

Sample Result (mg/kg)



Table 3
Off-site Waste Disposal
RAAP-022, SWMU 57

1

Loads Date Net Weight (tons)
1 3/26/2011 22.7
2 3/26/2011 26.32
3 3/28/2011 27.67
4 3/28/2011 27.3
5 3/28/2011 18.6
6 3/28/2011 17.02
7 3/28/2011 17.68
8 3/28/2011 17.31
9 3/28/2011 17.58

10 3/28/2011 20.66
11 3/28/2011 19.07
12 3/28/2011 21.1
13 3/28/2011 24.79
14 3/29/2011 20.66
15 3/29/2011 18.87
16 3/29/2011 22.58
17 3/29/2011 20.84
18 3/29/2011 19.71
19 3/29/2011 20.02
20 3/29/2011 20.03
21 3/29/2011 20.64
22 3/29/2011 22.9
23 3/29/2011 18.18
24 3/29/2011 17.51
25 3/29/2011 20.97
26 3/29/2011 18.18
27 3/29/2011 23.81
28 3/29/2011 20.97
29 3/29/2011 20.43
30 3/29/2011 19.51
31 3/29/2011 21.42
32 3/29/2011 18.99
33 3/29/2011 20.26
34 3/30/2011 16.14
35 3/30/2011 15.84
36 3/30/2011 14.55
37 3/30/2011 23.75
38 3/30/2011 20.66
39 3/30/2011 18.77
40 3/30/2011 19.64
41 3/30/2011 18.98
42 3/30/2011 20.78
43 3/30/2011 20.78
44 3/30/2011 20.09



Table 3
Off-site Waste Disposal
RAAP-022, SWMU 57

2

Loads Date Net Weight (tons)
45 3/30/2011 20.45
46 3/30/2011 21.99
47 3/30/2011 23.48
48 3/30/2011 27.79
49 3/31/2011 19.03
50 3/31/2011 20.39
51 3/31/2011 23.6
52 3/31/2011 21.29
53 3/31/2011 22.83
54 4/1/2011 21.01
55 4/1/2011 21.61
56 4/1/2011 21.2
57 4/1/2011 25.37
58 4/1/2011 23.21
59 4/1/2011 21.91
60 4/1/2011 20.67
61 4/1/2011 20
62 4/1/2011 22.01
63 4/1/2011 24.95
64 4/1/2011 23.48
65 4/1/2011 23.81
66 4/1/2011 23.06
67 4/1/2011 23.17
68 4/1/2011 22.59
69 4/1/2011 21.31
70 4/1/2011 21
71 4/1/2011 23.93
72 4/1/2011 21.68
73 4/1/2011 21.08
74 4/1/2011 23.18
75 4/1/2011 21.25
76 4/1/2011 23.77
77 4/2/2011 21.09
78 4/2/2011 24.12
79 4/2/2011 22.05
80 4/2/2011 21.17
81 4/2/2011 21.61
82 4/2/2011 21.34
83 4/2/2011 26.35
84 4/2/2011 22.66
85 4/2/2011 21.5
86 4/2/2011 24.94
87 4/2/2011 24.81
88 4/2/2011 26.13



Table 3
Off-site Waste Disposal
RAAP-022, SWMU 57

3

Loads Date Net Weight (tons)
89 4/4/2011 20.45
90 4/4/2011 23.09
91 4/4/2011 17.53
92 4/4/2011 19.18
93 4/4/2011 24.08
94 4/4/2011 21.3
95 4/4/2011 19.89
96 4/4/2011 20.88
97 4/4/2011 23.25
98 4/4/2011 21.51
99 4/4/2011 20.56

100 4/4/2011 20.24
101 4/4/2011 20.77
102 4/4/2011 21.07
103 4/4/2011 18.7
104 4/4/2011 21.3
105 4/4/2011 22.2
106 4/4/2011 22.59
107 4/4/2011 23.45
108 4/4/2011 25.83
109 4/4/2011 22.05
110 4/4/2011 20.94
111 4/5/2011 20.89
112 4/5/2011 20.67
113 4/5/2011 18.04
114 4/5/2011 19.51
115 4/5/2011 20.06
116 4/5/2011 20.94
117 4/5/2011 22.42
118 4/5/2011 19.87
119 4/5/2011 19.44
120 4/5/2011 19.26
121 4/5/2011 21.25
122 4/5/2011 21.44
123 4/5/2011 22.44
124 4/5/2011 21.44
125 4/6/2011 20.79
126 4/6/2011 22.62
127 4/6/2011 23.49
128 4/6/2011 22
129 4/6/2011 19.99
130 4/6/2011 21.11
131 4/6/2011 22.71

TOTAL 2799.37



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

Groundwater Monitoring Well Closure Documentation 



















  

 
APPENDIX B 

 
Groundwater and Soil Confirmation Sample Laboratory Analytical Reports; 

Off-site Backfill Soil Laboratory Analytical Report 
(on CD) 

 
 
 
 
 

APPENDIX C 
 

Data Validation Reports 
(on CD) 

 
 
 
 
 

APPENDIX D 
 

Waste Characterization Laboratory Analytical Reports 
(on CD) 

 
 
 
 
 

APPENDIX E 
 

Waste Disposal Documentation 
 Waste Profile 

 Non-Hazardous Waste Manifests 
(on CD) 

  



  

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 

Site Photographs 
 
  



 
Photo 1 - View to the North East of the vacuum truck for the pond water removal. 

 

 
Photo 2 - View to the North West of abandonment of well 57-MW1. 

 



 
Photo 3 - Completion of abandonment of 57 MW-1. 

 

 
Photo 4 - View to West of silt fence installation, barrier fence, and separation of fencing from the pond. 

 



 
Photo 5 - View to the North West of the construction entrance. 

 

 
Photo 6 - View to the West of the excavation around steam line supports. 

 



 
Photo 7 - View to the West of direct loading of the material for disposal. 

 

 
Photo 8 - View to the West of removal completion of contaminated soils. 

 



 
Photo 9 - View to the South of decontamination procedures. 

 



 
Photo 10 - View to the South of plugged Terra-cotta pipe. 

 

 
Photo 11 - View to South East of clean backfill and compaction. 

 



 
Photo 12 - View to West of completed site restoration. 



  

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G 
 

Field Documentation 
 
  





















































































































































































































  

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX H 
 

Interim Measures Correspondence 
 

 EPA approval to sample SWMU 57 groundwater (October 15, 2010); 
 Army submittal of 2010 Groundwater Analytical Data Summary; 
 USEPA and VDEQ approval of IMWP, and ability to achieve clean closure; 
 VDEQ approval of soil IDM characterization strategy and analytical results; 
 RFAAP approval to dispose of liquid IDM. 
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