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All, 
The contractor will ship the subject document to the POCs with tracking numbers 
listed in the distribution below.  Certification will follow under separate 
cover.  Responses to EPA and DEQ comments are provided below. 
  
The comments were limited to Mr. Jim Cutler, VDEQ, comments via email on April 
15, 2012.  Mr. Erich Weissbart, USEPA, concurred with Mr. Cutler’s comments in 
his April 16, 2012 email.  Responses to the comments are provided below, and 
incorporated into the final IMCR report version that is attached. 
Jim Cutler, VDEQ Comments, April 15, 2012: 
  
Comment 1: The discussion in section 2.2 indicates that a clay cap/cover was 
placed over the area surrounding the exposed PCB location.  Does the Earthwork 
legend description in Figure 3 represent the extent of this cap?  
  
Response: Yes, Figure 3 represents the extent of the clay cap/cover which is 
consistent with the approved Interim Measures Work Plan and the RFI/CMS.   
  
Comment 2: It would be helpful to incorporate information provided in 11/16/11 
email to Jim McKenna into section 3.1.  
  
Response: The requested information has been added into the attached IMCR report 
in section 3.1, page 6, paragraph 4 and stated as follows: “A small, approximate 
six (6) inch water bearing zone was encountered at148 feet below ground surface.  
This zone appeared to be the target depth of the well based on review of the 
geophysical information in the approved RFI/CMS, the depths of 40MW5 and 40MW6, 
and the potentiometric surface map.  The well was drilled past the 148 foot depth 
below ground surface water bearing zone to achieve a final depth of 190 feet 
below ground surface which was approximately equivalent to the total depths in 
40MW6 and 40MW5. The additional drilling was to ensure that no other water 
bearing zone existed below the encountered zone at 148 feet. As drilling 
proceeded from the 148 foot depth interval, competent rock continued to be 
observed and logged for an additional 42 feet with no fracture zones present to 
the 190 foot total depth. Through discussion and concurrence with the Army, USEPA 
and VDEQ, the 148 foot below ground surface water bearing zone was decided to be 
the “possible karst feature or fracture zone” as indicated within the RFI/CMS. 
The bore hole was filled with bentonite to approximately 167 feet below ground 
surface and then construction of the monitoring well began. UXB‐KEMRON set the 
well screen with the 148 foot depth interval in the upper portion of the screen 
to try to maximize the ability for the well to provide sufficient groundwater 



quantity for the full suite of parameters included in the LTM sampling and 
analysis.” 
  
Erich Weissbart, USEPA Comments, April 16, 2012: 
  
Comment 1: Please have your team address Jim Cutler's comments below and finalize 
the SWMU 40 IM completion report.  
  
Response: All comments are addressed above and incorporated in the revised report 
for Agency final approval. 
  
Thank you for your support of the Radford AAP Installation Restoration Program. 
Jim McKenna 
  
Confidentiality Note:  This e‐mail is Official Correspondence and is For Official 
Use Only, it is intended only for the person or entity to which it is addressed, 
and may contain information that is privileged, confidential, sensitive, or 
otherwise protected from disclosure. If you receive this email in error please 
notify the sender immediately. 
  
DISTRIBUTION 
  
Jim McKenna, RFAAP – 3 paper copies and 1 CD – 7984 3039 5662 
  
Tom Meyer, USACE Baltimore – 1 paper copy and 1 CD – 7935 9988 6161 
  
Richard Mendoza, USAEC – 1 CD copy – 7984 3044 9037 
  
Susan Ryan, USAEC – 1 CD copy – Included in shipment to R. Mendoza 
  
Jeffrey Leach, USAIPH – 1 CD copy – 7984 3046 4931 
  
Erich Weissbart, P.G., USEPA – 2 paper copies and 2 CDs – 7984 3048 8435 
  
James Cutler, VDEQ – 1 paper copy and 1 CD – 7935 9996 7478 
  
Karen Sismour, VDEQ – 1 CD copy – 7984 3051 9677 
  
Elizabeth A. Lohman, VDEQ – 1 CD copy – 7935 9999 6658 
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1.0 INTRODUCTION  
 
UXB-KEMRON Remediation Services, LLC (UXB-KEMRON) has been contracted by the U.S. Army 
Corps of Engineers (USACE) to perform  Interim Measures (IM) at the Landfill Nitro Area, Solid Waste 
Management Area (SWMU) 40, at Radford Army Ammunition Plant (RFAAP), Radford, Virginia.  This 
SWMU also is identified as RAAP-009 for purposes of the Army Environmental Database – Restoration 
(AEDB-R). 
 
This Interim Measures Completion Report (IMCR) includes details of mobilization, installation of one 
additional downgradient monitoring well, repairs to the landfill cap north slope, and implementing 
institutional controls (ICs). All work was performed in accordance with the IM Work Plan (IMWP) as 
approved by the US Environmental Protection Agency (USEPA) and the Virginia Department of 
Environmental Quality (VDEQ) in its August 26, 2011 correspondence.  In addition to the repairs 
specified in the IMWP, limited additional maintenance was conducted adjacent to SWMU 40 to further 
enhance and assure the stability of the landfill north slope and control stormwater runoff.   
 
This SWMU 40 IM is being performed under a Performance Based Acquisition Firm Fixed Price Task 
Order (PBA TO) for environmental remediation services at RFAAP. The site is being addressed under the 
Installation Restoration Program (IRP).  The Department of Defense (DoD) established the Defense 
Environmental Restoration Program (DERP) to address environmental contamination located on current 
and former military installations.   Remedial action at this site also is authorized and conducted under the 
authority of the federal Resource Conservation and Recovery Act (RCRA). The contract was issued by 
the United States Army Corps of Engineers (USACE) – Baltimore located at 10 S. Howard Street, Box 
1715, Room 7000 in Baltimore, Maryland.  This TO # DA01 was issued 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 eight (8) miles southwest of Blacksburg.  ATK Energetics Systems is the current 
operator along with a variety of other tenants.  RFAAP consists of two noncontiguous areas, the Main 
Manufacturing Area (MMA) and the New River Unit (NRU).  RFAAP is operating under a 2000 RCRA 
Corrective Action permit, with a new permit currently being negotiated.   
  
SWMU 40 is located within the south-central portion of the MMA at RFAAP (Figure 1).  Figure 2 shows 
the site layout, which includes the approximate 2-acre landfill area that comprises SWMU 40. 
 
SWMU 40 consists of an undeveloped open area covered with grass.  A gravel covered and fenced area 
used for temporary storage of asbestos is located at the eastern edge of the site (Figure 2).  A paved road, 
identified as Landfill South Road for purposes of this IMCR, is located immediately south of the landfill 
area and undeveloped land borders the landfill area to the north (field) and west (wooded area). 
 
1.1.2 Site History 
 
The RCRA Facility Assessment (RFA) was conducted by the USEPA in 1987 and identified SWMU 40 
as having the potential to release contaminants into the environment.  SWMU 40 is included in the 
RFAAP RCRA Permit for Corrective Action (USEPA, 2000). 
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The Final RFI/CMS was approved by USEPA and VDEQ in April 2009.  According to the Final 
RFI/CMS (URS, April 2009), SWMU 40 was used for the burial of materials, such as paper, office trash, 
concrete, and rubber tires in the 1970s and early 1980s.  The unit was not permitted by the 
Commonwealth of Virginia as a solid waste landfill.  Operations ceased and the unit was closed with a 
clay cap and grass cover.  Subsequently, areas located northeast of the unit were used to stockpile soil 
derived from construction-related activities.  In approximately 1991, a fenced enclosure was constructed 
in the northeastern corner of the SWMU 40 area for use as temporary asbestos accumulation area (Figure 
2). 
 
The results of the human health risk assessment included in the Final RFI/CMS (URS, 2009) identified 
that calculated cancer risks and hazard indices, when taking target organs and background into 
consideration, are within the USEPA target risk range for each receptor with the exception of the 
cumulative risk for the hypothetical future lifetime resident due primarily to arsenic and PCBs in soil.  A 
future construction worker also had potential risk based upon potential aluminum exposure via the 
inhalation pathway.  The RFI/CMS documented that soil Contaminants of Potential Concern (COPCs) are 
primarily limited to the landfill material itself with the exception of a surficial area of PCB contamination 
in soil located adjacent to the northern escarpment of the landfill. 
 
Additionally, the Final RFI/CMS identified chloroform as a groundwater COPC.  Extensive source 
characterization was conducted at SWMU 40 during the RFI, including the collection of 91 soil samples, 
many of which were collected from landfill material and soil below the landfill material at SWMU 40. 
Chloroform was not detected in these samples. The RFI/CMS notes that the lack of detections and 
absence of other volatile organic constituents in groundwater samples suggests a potential alternate source 
for chloroform in groundwater at SWMU 40.  During conduct of the RFI, chloroform was detected in 
samples collected from wells 40MW3 (19 μg/L), 40MW5 DUP AVG (23 ug/L), and 40MW6 (24 μg/L) at 
concentrations above its unadjusted tapwater risk based concentration (T-RBC) (0.155 μg/L) but below 
the USEPA MCL of 80 μg/L for total trihalomethanes.  The Final RFI/CMS notes that the landfill area is 
located downgradient of developed areas containing water lines that could be leaking, and which may be 
the source of chloroform in groundwater at SWMU 40.  Therefore, based upon the site specific data, a 
SWMU 40 chloroform source is not identifiable.  However, based upon the groundwater detections of 
chloroform, chloroform was retained as a COPC in groundwater at this time.   
 
Perchlorate has been detected in numerous wells at RFAAP at low concentrations.  The RFI/CMS noted 
that updated laboratory analytical detection limits that are lower than historic limits may be the reason for 
low level detections.  The RFI/CMS also noted that groundwater samples located immediately adjacent to 
and downgradient of the landfill (40MW3, 40MW5, and 40MW6) were below the unadjusted T-RBC; 
therefore, perchlorate was not identified as a COPC in groundwater.  However, the Army agreed to retain 
perchlorate as a groundwater monitoring analyte at this time, based on detections reported in the 
RFI/CMS. 
 
The RAAP-009, SWMU 40 Final RFI/CMS was reviewed and approved by USEPA and VDEQ in 
correspondence dated 30 June 2009.  The USEPA and VDEQ agreed to the use of Interim Measures as a 
means to accelerate closure of this site and begin long-term maintenance and monitoring.  UXB-
KEMRON prepared the Interim Measures Work Plan (IMWP) on behalf of the Army in conformance 
with the specifications detailed for Alternative 2 in the approved Final RFI/CMS.  The IMWP included 
the repair to the landfill cap in areas impacted by surface erosion, placement of cover to address the 
potential exposure to the surficial area of PCB contamination in soil located adjacent to the northern 
escarpment of the landfill, installation of one additional downgradient monitoring well, and initiation of 
Long Term Monitoring and Maintenance (LTM) activities associated with cap maintenance and 
monitoring and groundwater monitoring.  The IMWP was approved by USEPA and VDEQ on August 26, 
2011. 
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This IMCR provides documentation of the completion of the IM.  The LTM activities and resulting data 
are to be reported in future LTM reports, in accordance with the approved August 2011 IMWP.     
 
1.2 Corrective Measures Objectives 
The Corrective Measures Objectives (CMOs) for SWMU 40 are: 
 

• Maintain containment of the landfill material at the site and implement necessary controls to 
prevent future uncontrolled human exposure to this landfill material. 

• Implement any necessary measures to stabilize and repair the landfill cover at the northern edge 
of the landfill area to prevent any further mass transport of soil material in this area. 

 
1.3 Project Objectives 
In accordance with the SWMU 40 Final RFI/CMS, April 2009, and the Final IMWP, August 2011, IMs 
were conducted to accelerate closure of this site and begin LTM.  The IMs include:  
 

1. Engineering Controls (ECs) and Landfill Cap Repairs:  ECs include repairs to the landfill cap 
where evidence of erosion has been noted, primarily the north face of the unit.  Repaired areas 
were to be stabilized and seeded to support a vegetative cover and minimize additional erosion. 

2. Monitoring Well Installation:  Installation of 40MW7 on the downgradient side of SWMU 40.  
A location was preselected approximately 135 feet west-northwest of the landfill area as indicated 
and more fully described in the approved RAAP-009 SWMU 40 Final RFI/CMS.   

3. Long Term Monitoring and Maintenance:  Conduct of LTM per the LTM Plan.     
 
Sections 2 through 5 of this report provide additional details of the IM implementation to achieve the 
project objectives. 
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2.0 ENGINEERING CONTROLS AND LANDFILL CAP REPAIRS   
 
2.1 Site Preparation 
Site preparation actions included performing coordination with site personnel, conduct of a pre-existing 
site condition inspection, establishing temporary facilities, installing decontamination areas, and 
establishing work zones in accordance with the approved work plan.  
 
Site mobilization operations were completed October 17, 2011 prior to commencing the prescribed 
project operations.  Site mobilization included mobilization of required personnel and equipment to 
SWMU 40.  The main staging area was located on the south side of SWMU 40 on top of the landfill in 
accordance with the approved work plan.  UXB-KEMRON minimized disturbance to the landfill cap in 
this staging area, to ensure that no additional exposure to or release from the landfill could potentially 
occur due to materials staging.  Erosion and sediment control features were installed prior to any repairs 
or staging of materials. 
 
UXB-KEMRON determined that clean backfill and top soil remained available from the same source as 
was used for clean closure of SWMU 57, RAAP-022 in 2011.  Based on the backfill and topsoil having 
been previously demonstrated to meet unrestricted use standards, this same source was acquired for 
supplying additional clay for cap repair and topsoil for placement to establish vegetation.  The soils were 
acquired from a site being used for construction of a new public school.  The laboratory analysis of the 
soils used during the clean closure of SWMU 57 are included in Appendix A for reference.  The soils 
were sampled at a rate of 1 sample/1,000 cubic yards.  The borrow material and top soil were analyzed for 
Total Analyte List (TAL) metals, polycyclic aromatic hydrocarbons (PAHs), pesticides, polychlorinated 
biphenyls (PCBs), and pH. 
 
2.2      Landfill Cap Repair  
SWMU 40 required cap repair along the north face in order to eliminate impacts associated overland 
precipitation flow, resulting in creation of small gullies (Figure 2).  Surface water was observed to flow 
across the surface of the landfill and accumulate in a localized portion of the north face of the landfill 
slope.  Over time, surface water run-off in this portion of the north face of the landfill slope had caused 
erosion damage/small gullies that were localized and were less than 1-foot in depth.  ECs included repairs 
to the existing landfill cap along the northern edge of the landfill area where erosion had occurred.   
 
In accordance with the approved August 2011 IMWP, excavation into the landfill did not occur.   Surface 
water overland flow on the landfill was prevented from flowing over the top edge of the north face and 
down the landfill north slope by the repair and construction of soil berms along the top edge of the landfill 
slopes to direct surface water into a lined, rip-rap drainage swale (Figure 3).  The drainage swale was 
shaped to collect surface water at the top of the landfill slope and discharge it at the base of the landfill 
slope.  The drainage swale was shaped by placing and compacting clean backfill within an existing 
erosion gully.  The compacted soil swale was covered with a geotextile liner (65 mil Mirafi 160N) and 
riprap (6-inch nominal diameter).  The geotextile liner was installed to help stabilize the slope and support 
the riprap. Riprap was placed to help reduce the velocity of the surface water.  The rip-rap was 
approximately 6-inches nominal diameter and 1.5-feet in depth within the drainage swale (Figure 4).     
 
The drainage swale was installed in the area of the largest existing gullies.  Once installed, the area 
surrounding the drainage swale was backfilled with clean clay to fill in any other existing gullies and the 
existing grade was maintained to allow for mowing and maintenance of the north face of the landfill. Clay 
was covered with topsoil to allow for establishment of appropriate vegetative cover.  Furthermore, the 
surrounding slope that shows evidence of erosion was backfilled and the slope was graded and seeded.   
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The backfill was similar in composition to the material used on the existing cap, which has been classified 
as clay  according to the Unified Soil Classification System (USCS). Soil was compacted between lifts 
and the process was repeated until the gullies and drainage swale had been restored to the surrounding or 
final grade.  Rip-rap was placed around the bottom of the drainage swale to prevent localized erosion and 
pooling of surface water.   
 
As part of the interim measures, a 2-foot thick clay cover cap was placed over the exposed PCBs detected 
during the RFI at location 40SS1 (Figure 3) to eliminate potential future exposure. Location 40SS1 was 
located in the field by a licensed surveyor and based off of the location provided within the approved 
IMWP (August 2011). The location was staked so that the stake was protruding two (2) feet above ground 
surface and the subsequent stake was completely covered and left in place to assure the minimum cover at 
this point of a 2-foot clay layer. The cover material consists of clay (CL) and will serve to be a protective 
cover with low permeability.  The clay cover was compacted in accordance with the approved IMWP.  
Six inches of top soil was placed over the emplaced clay to ensure appropriate substrate for re-
establishment of vegetation.   
 
In accordance with the approved IMWP, a sign will be posted at SWMU 40 to identify it as a closed unit.  
Labeling on the sign will be consistent with signs at other closed units at RFAAP. The Army is currently 
coordinating with USEPA regarding the final language for signage at closed units throughout RFAAP. 
Once the RCRA Corrective Action permit Land Use Control requirements are finalized, establishing the 
appropriate language for signage, UXB-KEMRON will order and install the required sign at SWMU 40. 
 
UXB-KEMRON conducted additional maintenance repairs in the area near SWMU 40 to provide 
enhanced stability of the slope and address the potential for erosion in the surrounding area.  Using the 
same methods as those described for SWMU 40, an additional drainage swale was established, with 
geotextile liner and rip-rap emplaced over compacted clay.  The additional maintenance provides 
enhanced runoff control and improves the ability of personnel to conduct mowing in the area.  Figure 5 
illustrates the area in which the additional maintenance was performed.  This additional work is not 
located within the delineated SWMU. 
 
2.3 Geospatial Data 
Geospatial data was collected as part of the IM implementation to document: 1) the limits of placement of 
cover soil on the northern toe of the slope to prevent potential PCB exposure at and surrounding RFI 
sample location 40SS1, 2) the location of newly installed monitoring well 40MW7 as well as the existing 
three monitoring wells in the LTM network for SWMU 40, and, 3) the extent of the additional 
maintenance work completed adjacent to SWMU 40.  Geospatial data was collected by a licensed 
surveyor (Anderson and Associates) in accordance with the August 2011 approved IMWP.   Survey data 
is included in Appendix B, and the delineation of horizontal extent of the repair area at SWMU 40 and the 
additional repair are illustrated on Figure 3 and Figure 5.  The surveyed points also are illustrated on these 
same figures. 
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3.0 MONITORING WELL INSTALLATION 
 
3.1 Monitoring Well Installation 
The new groundwater monitoring well 40MW7 was installed on the downgradient side of SWMU 40 at 
the location specified in the Final RFI/CMS.  The location of the well is approximately 135 feet west-
northwest of the landfill area (as illustrated in Figure 3).   
 
Monitoring well 40MW7 was designed and installed similar to existing wells at SWMU 40.  40MW7  
was installed following the procedures outlined in SOP 20.1 of the approved work plan and as described 
in Section 5.2 of the RFAAP Master Work Plan (MWP; URS, 2003) for installation of multi-cased wells.  
A truck mounted, air rotary drill rig was used to install 40MW7.  The rig was owned and operated by 
Bedford Well Drilling, a Virginia licensed well driller (license number 2701-02-5236).  All well 
installation work was overseen and documented in field notes by UXB-KEMRON.  Field notes are 
included in Appendix F.   
 
A 10-inch diameter roller bit was used to advance the boring through the overburden to the top of 
bedrock.  A 10-inch diameter air hammer bit was used to drill in bedrock to the target depth for 
installation of outer steel casing into competent bedrock. The steel casing was set to a depth of twenty 
(20) feet and installed in accordance with SOP 20.1.  After the borehole was advanced to the target depth 
for the outer steel casing, a 6-inch inside diameter steel casing was lowered to the bottom of the boring 
and tremie grouted in-place until undiluted grout reached the surface in the annulus between the outer 
casing and borehole wall.  The grout was allowed to cure a minimum of 24 hours before further drilling 
inside the casing.  The boring was then advanced inside the casing with a 6-inch air-hammer bit to the 
termination depth of the well boring of one-hundred and ninety (190) feet. Based on geophysical 
investigation performed at the site as part of the RFI/CMS, a “possible karst feature or fracture zone” was 
anticipated to be located at an approximate elevation of 1850 ft mean sea level and lower.  This elevation 
was the target for the screened interval of the monitoring well.  
 
A small, approximate six (6) inch water bearing zone was encountered at148 feet below ground surface.  
This zone appeared to be the target depth of the well based on review of the geophysical information in 
the approved RFI/CMS, the depths of 40MW5 and 40MW6, and the potentiometric surface map.  The 
well was drilled past the 148 foot depth below ground surface water bearing zone to achieve a final depth 
of 190 feet below ground surface which was approximately equivalent to the total depths in 40MW6 and 
40MW5. The additional drilling was to ensure that no other water bearing zone existed below the 
encountered zone at 148 feet. As drilling proceeded from the 148 foot depth interval, competent rock 
continued to be observed and logged for an additional 42 feet with no fracture zones present to the 190 
foot total depth. Through discussion and concurrence with the Army, USEPA and VDEQ, the 148 foot 
below ground surface water bearing zone was decided to be the “possible karst feature or fracture zone” 
as indicated within the RFI/CMS. The bore hole was filled with bentonite to approximately 167 feet 
below ground surface and then construction of the monitoring well began. UXB-KEMRON set the well 
screen with the 148 foot depth interval in the upper portion of the screen to try to maximize the ability for 
the well to provide sufficient groundwater quantity for the full suite of parameters included in the LTM 
sampling and analysis. 
 
The screened interval target zone identified during field investigation was set around 1771 ft mean sea 
level. Monitoring well 40MW7 was installed and completed in accordance with the approved work plan 
and SOP 20.1 and 20.2 of the work plan. 40MW7 was constructed with 2-inch diameter, Schedule 40 
polyvinyl chloride (PVC) 0.01-inch factory slotted screen and riser pipe with threaded joints.  Twenty 
foot long screen was used, to be consistent with previous monitoring well construction at the site.  The 
screen was positioned to intercept the depth and fracture zone where the first significant water was 
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encountered during drilling. The well pad, protective casing, and ballard installation was completed in 
accordance with the approved work plan and SOP 20.1.   
 
A boring log was completed as described in SOP 10.3 of the work plan and drilling activities were 
documented in the field notebook as described in SOP 10.1 of the work plan.  Downhole drill rig tools 
and equipment were decontaminated before and after use following SOP 80.1 of the approved work plan.  
Field documentation regarding well installation and the boring log/monitoring well construction diagram 
are included in Appendix F. 
 
Prior to groundwater sampling, 40MW7 was developed consistent with SOP 20.2 from the approved 
work plan. Three equivalent well volumes were removed from the monitoring well during development.  
Final development was completed after well completion and stabilization in accordance with the 
approved work plan. After completion of the monitoring well on November 18, 2011, the area 
surrounding the well was seeded and straw was set in place for reclamation of the area in accordance with 
the approved work plan.  A concrete pad and bollards were installed to protect the monitoring well.  
Water level data was collected from 40MW7 and the surrounding groundwater monitoring wells that are 
completed in the same hydrogeologic unit (Figure 6) during the initiation of the LTM on November 20, 
2011.  A Potentiometric Surface Map was completed based on the water level data from the wells in the 
SWMU 40 LTM network and one additional well that is not in the network, but is completed in the same 
unit (Figure 7).    
 
3.2 Geospatial Data 
Both new and existing monitoring wells were surveyed using the U.S. State [Virginia (South Zone)] Plane 
Coordinate System (measured in U.S. survey ft) using the North American Datum 1983 to ensure 
accuracy of future water level measurements.  Vertical elevations of top of casing was surveyed to the 
nearest 0.01 ft using the National Vertical Datum of 1988. This was completed in accordance with the 
approved work plan.  Geospatial data are included in Appendix B. 
 
3.3 Investigation Derived Material (IDM) 
Waste characterization samples were collected and analyzed to determine the appropriate disposal 
methods of waste streams resulting from completion of the IM at SWMU 40.  Two types of waste streams 
were generated during the IM: solid (soil/rock) and liquid (decontamination water and ground water).   
 
Soil and rock generated during monitoring well installation activities were 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. 
 
Waste characterization samples were collected after the material was drummed for on-site temporary 
storage.  The drums were sampled to assess the appropriate disposal options for the solids and water.    
The solids sample(s) were submitted to the analytical laboratory and analyzed for TCLP Metals, TCLP 
VOCs, TCLP SVOCs, Total Explosives, PCBs, and pH. Based on the resulting analytical a Non-
Hazardous Waste Characterization Profile was submitted to First Piedmont Landfill and approved for 
disposal January 12, 2012.   Liquid waste characterization samples from decontamination procedures and 
purge waters from groundwater monitoring wells were submitted to the analytical laboratory and 
analyzed for BOD, COD, Total RCRA Metals, Total Zn, Total Cu, Total Ni, and pH analysis based upon 
the RFAAP WWTP requirements, and/or off-site disposal facility characterization requirements. The 
government approved disposal of the liquid IDM into the RFAAP WWTP on January 12, 2012 based on 
the analytical results included in Appendix C.  
 
The IDM was created on November 21, 2011 and disposed of February 8, 2012. The IDM was stored at 
the onsite (RFAAP) IDM storage area prior to final disposal. The purge/decontamination water from the 
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well installation and ground water sampling was approved to be disposed of at the RFAAP Bioplant.  The 
drums of soil/rock cuttings were documented, transported offsite and disposed at First Piedmont Landfill 
as Non‐Hazardous waste. Documentation of final disposition of all IDM is included in Appendix D.  
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4.0 LONG TERM MONITORING 
 
4.1 Groundwater Monitoring Program 
The selected remedy for SWMU 40 included installation of one additional groundwater monitoring well 
in the downgradient direction and at a location selected in the RFI/CMS.  The new well is identified as 
40MW7 (see Figures 6 and 7).  Groundwater monitoring was initiated November 20, 2011 following 
installation and development of the new monitoring well.  Groundwater monitoring data will be collected 
and evaluated in conformance with the approved IMWP (August 2011).  Groundwater and other SWMU 
40 LTM data and information will be included in LTM reports to be prepared in the future annually and 
in conformance to the schedule specified in the approved IMWP.   
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5.0 CONCLUSIONS 
 
UXB-KEMRON completed implementation of the approved IMWP from October 17 through November 
17, 2011.  The IM implementation was consistent with the final, approved RFI/CMS (URS, April 2009) 
and the approved IMWP (UXB-KEMRON, 2011).  The landfill repairs have been completed and the 
Corrective Measures Objectives have been achieved.   LTM has been initiated and will continue in 
accordance with the approved work plan, with reporting conducted on the schedule specified in the 
IMWP.   
 
Signage designating SWMU 40 as a closed unit will be installed at SWMU 40 following final 
establishment of the language to be implemented for this purpose at all RFAAP closed sites.  The 
language will be established in the final RCRA Corrective Action permit currently being prepared.  
Installation of the sign will be verified and documented via a future LTM report.    
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APPENDIX A 
 

Backfill and Topsoil Laboratory Analytical Reports (on CD-ROM) 
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 CALCIUM

 CHROMIUM

 COBALT

 COPPER

 IRON

 LEAD

 LITHIUM

 MAGNESIUM

 MANGANESE

 MOLYBDENUM

 NICKEL

 POTASSIUM

 SELENIUM

 SILICON

 SILVER

 SODIUM

 STRONTIUM

 THALLIUM

 TIN

 TITANIUM

 VANADIUM

 ZINC

Analyte

 396.15

 206.84

 188.98

 233.53

 234.86

 249.68

 228.80

 227.55

 267.72

 228.62

 327.39

 239.56

 220.35

 670.78

 279.08

 257.61

 202.03

 231.60

 766.49

 196.03

 251.61

 328.07

 589.59

 407.77

 190.80

 189.93

 334.94

 290.88

 206.20

Wave 
Length

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 2.79 0 0

0 0 0 0 0

0 0 0 0 0

0 0.148 0 0 0

0 0 0 0 0

-0.0100 0 0 0 0

0 0 0 0 0

0 -0.0924 0 0 0

-0.0505 -0.0281 -0.185 -0.0445 -0.625

0 0 0 0 0

-0.0500 -0.0100 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0.200

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

-0.300 0 0 0 0

SB SE SI SN SR
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INTERELEMENT CORRECTION FACTORS (ANNUALLY)
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 ALUMINUM

 ANTIMONY

 ARSENIC

 BARIUM

 BERYLLIUM

 BORON

 CADMIUM

 CALCIUM

 CHROMIUM

 COBALT

 COPPER

 IRON

 LEAD

 LITHIUM

 MAGNESIUM

 MANGANESE

 MOLYBDENUM

 NICKEL

 POTASSIUM

 SELENIUM

 SILICON

 SILVER

 SODIUM

 STRONTIUM

 THALLIUM

 TIN

 TITANIUM

 VANADIUM

 ZINC

Analyte

 396.15

 206.84

 188.98

 233.53

 234.86

 249.68

 228.80

 227.55

 267.72

 228.62

 327.39

 239.56

 220.35

 670.78

 279.08

 257.61

 202.03

 231.60

 766.49

 196.03

 251.61

 328.07

 589.59

 407.77

 190.80

 189.93

 334.94

 290.88

 206.20

Wave 
Length

0 0 0 0

0 0 0.000100 0

0 0 0.0930 0

0 0 -2.29 0

0 0 0 0

0 0 0 0

0 0 0.0800 0

0 0 60.0 0

0 0 -0.567 -0.0400

2.21 0 0 0

-1.05 0 -0.700 -0.0613

0 0 0 0

0 0 0.0560 0

0 0 0 0

0 0 0 0

-0.00931 -0.0414 -0.0601 -0.0552

0 0 -0.288 0

0 0.617 0 0

0 0 0 0

-0.220 0 -0.126 0

0 0 0 0

0 0 -1.67 0

0 0 0 0

0 0 0 0

-12.0 0.617 -1.41 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 -0.100 0

TI TL V ZN
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 Aluminum

 Antimony

 Arsenic

 Barium

 Beryllium

 Boron

 Cadmium

 Calcium

 Chromium

 Cobalt

 Copper

 Iron

 Lead

 Lithium

 Magnesium

 Manganese

 Molybdenum

 Nickel

 Phosphorus

 Potassium

 Selenium

 Silicon

 Silver

 Sodium

 Strontium

 Thallium

 Tin

 Titanium

 Vanadium

 Zinc

 Zirconium

Analyte

 10.00

 10.00

 10.00

 10.00

 15.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 5.00

 10.00

 10.00

 15.00

 15.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 5.00

 10.00

 10.00

 10.00

 10.00

 15.00

 10.00

 10.00

 10.00

Integration Time
(Sec.)

 810.0

 90.0

 90.0

 90.0

 4.5

 90.0

 16.2

 900.0

 81.0

 90.0

 180.0

 900.0

 180.0

 90.0

 900.0

 180.0

 9.0

 90.0

 900.0

 315.0

 90.0

 90.0

 9.0

 315.0

 4.5

 9.0

 90.0

 90.0

 90.0

 45.0

 45.0

Concentration

Insturment ID:

Date:

Method:ICP-THERMO2

12/13/2010

6010B

Comments:
All analytes passed acceptance criteria at the specified concentration.

(mg/L)
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 Aluminum

 Antimony

 Arsenic

 Barium

 Beryllium

 Boron

 Cadmium

 Calcium

 Chromium

 Cobalt

 Copper

 Iron

 Lead

 Lithium

 Magnesium

 Manganese

 Molybdenum

 Nickel

 Potassium

 Selenium

 Silicon

 Silver

 Sodium

 Strontium

 Thallium

 Tin

 Titanium

 Vanadium

 Zinc

Analyte

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

 10.00

Integration Time
(Sec.)

 450.0

 45.0

 9.0

 9.0

 4.5

 45.0

 9.0

 450.0

 45.0

 45.0

 45.0

 450.0

 90.0

 0.9

 450.0

 27.0

 45.0

 45.0

 72.0

 45.0

 36.0

 9.0

 180.0

 4.5

 45.0

 45.0

 45.0

 45.0

 45.0

Concentration

Insturment ID:

Date:

Method:PE-ICP2

01/12/2011

6010B

Comments:
All analytes passed acceptance criteria at the specified concentration.

(mg/L)
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APPENDIX B 
 

Survey Data 
  







 

  

 
 
 
 
 
 
 
 
 

APPENDIX C 
 

Waste Characterization Laboratory Analytical Reports (on CD-ROM) 
  



















































































































































































 

  

 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Waste Disposal Documentation: 
 

• Waste Profile 
• Non-Hazardous Waste Manifests 

  



































 

  

 
 
 
 
 
 
 
 

APPENDIX E 
 

Site Photographs 
  



















 

  

 
 
 
 
 
 
 
 

APPENDIX F 
 

Field Documentation and Well Log 
 
 
  





























































































































 

  

 
 
 
 
 
 
 
 
 

APPENDIX G 
 

Interim Measures Correspondence: 
 

• USEPA and VDEQ approval of IMWP 
• RFAAP approval to dispose of liquid IDM 
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