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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION III 

1650 Arch Street 
Philadelphia, Pennsylvania  19103-2029 

 
          January 7, 2014 
       
Commander,  
Radford Army Ammunition Plant 
Attn: SJMRF-OP-EQ (Jim McKenna) 
P.O. Box 2 
Radford, VA 24141-0099 
 
Bob Winstead 
Environmental Manager 
BAE Systems Ordnance Systems, Inc. 
Radford Army Ammunition Plant 
P.O. Box 1 
Radford, VA 24141-0100 
 
VIA Electronic Mail 

 
Re: Radford Army Ammunition Plant, Radford, Virginia 
Solid Waste Management Unit 40 
Landfill Nitro Area 
Annual Long Term Monitoring Report  
 
Dear Mr. McKenna and Mr. Winstead: 
 
 The U.S. Environmental Protection Agency (EPA) and Virginia Department of 
Environmental Quality (VDEQ) have reviewed the U.S. Army’s (Army’s) Solid Waste 
Management Unit 40 (SWMU), Landfill Nitro Area Annual Long Term Monitoring Report, for 
SWMU 40 located at the Radford Army Ammunition Plant (RFAAP) in Radford, Virginia.  
Based upon our review, the Monitoring Report is approved, and in accordance with Part II. 
(E)(5) of RFAAP’s Corrective Action Permit, the Completion Report is considered final.  If you 
have any questions, please call me at 410-305-2779.   
 
             
        Sincerely, 

          
        Erich Weissbart, P.G. 
        RCRA Project Manager 
        Office of Remediation (3LC20) 
 
c: James Cutler, VDEQ          
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‐‐‐‐‐Original Message‐‐‐‐‐ 
From: McKenna, James J CIV (US) [mailto:james.j.mckenna16.civ@mail.mil]  
Sent: Tuesday, November 26, 2013 7:59 AM 
To: beth lohman (ealohman@deq.virginia.gov); Cutler,Jim; Weissbart.Erich@epamail.epa.gov 
Cc: Alberts, Matt (US SSA); MaryAnn Bogucki ‐ Radford (maryann.bogucki@baesystems.com); Stewart, Jay (US SSA); 
Mendoza, Richard R Jr CIV (US); Meyer, Tom NAB02; Jonah Anderson; Mary Lou Rochotte; Davie, Robert N III CIV (US); 
Leahy, Timothy 
Subject: RFAAP SWMU 40 Draft LTM Report Year 2 Certification Letter (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: FOUO 
 
Erich, Jim, Beth, All:  
 
Attached is the certification letter for the subject report that was sent November 18, 2013. 
 
Thank you for your support of the Radford Army Ammunition Plant 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 
 
 
Classification: UNCLASSIFIED 
Caveats: FOUO 
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From: McKenna, James J CIV (US) [mailto:james.j.mckenna16.civ@mail.mil]  
Sent: Monday, November 18, 2013 2:21 PM 
To: Weissbart.Erich@epamail.epa.gov; Cutler,Jim 
Cc: beth lohman (ealohman@deq.virginia.gov); Stewart, Jay (US SSA); Alberts, Matt (US SSA); MaryAnn Bogucki ‐ 
Radford (maryann.bogucki@baesystems.com); Meyer, Tom NAB02; Mendoza, Richard R Jr CIV (US); Davie, Robert N III 
CIV (US); Ortiz, Luis A LTC USARMY JMC (US); Jonah Anderson; Mary Lou Rochotte 
Subject: RE: RFAAP Draft SWMU 40 Year 2 Annual LTM Report (UNCLASSIFIED) 
 
Classification: UNCLASSIFIED 
Caveats: FOUO 
 
All:  
 
Note the contractor will ship the subject document with a copy of this email to the POCs and tracking numbers below. 
Certification will follow by separate letter. 
 
 
Erich Weissbart, USEPA – 2 hard copies, 2 CD copies – FedEx tracking # 7971 7979 1734  
 
James Cutler, Virginia DEQ – 1 hard copy, 1 CD copy ‐ FedEx tracking # 7971 7976 6089  
 
Karen Sismour, Virginia DEQ – 1 CD copy ‐ FedEx tracking # 7971 7970 1828  
 
Elizabeth Lohman, Virginia DEQ ‐ 1 CD copy ‐ FedEx tracking # 7971 7971 2104 
 
  
Thank you for your support of the Radford Army Ammunition Plant 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. 
 
Classification: UNCLASSIFIED 
Caveats: FOUO 
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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). 
 
The Interim Measures Completion Report (IMCR), which included details of mobilization, installation of 
one additional downgradient monitoring well, repairs to the landfill cap North Slope, and implementing 
institutional controls (ICs) was approved as Final by US Environmental Protection Agency (USEPA) and 
the Virginia Department of Environmental Quality (VDEQ) in correspondence dated July 10, 2012.  All 
work was performed in accordance with the IM Work Plan (IMWP) as approved by the USEPA and the 
VDEQ.  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. Following completion of the Interim Measures, Long Term Monitoring was initiated 
November 2011.  
 
The SWMU 40 LTM 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.  BAE 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 LTM Report, 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) indicated 
that calculated cancer risks and hazard indices 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 Constituents 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 until the completion of the first four quarters of data 
collected during the LTM. The LTM Report for Year 1 removed chloroform as well as other analytes 
from the monitoring network parameters and was approved by USEPA and VDEQ May 30, 2013.   
 
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 June 30, 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, 
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2011.The IMCR provided documentation of the completion of the IM and was approved by USEPA and 
VDEQ July 10, 2012.  The LTM activities and resulting data for Year 2 are contained within this LTM 
Report in accordance with the approved August 2011 IMWP and as outlined in the approved LTM Report 
for Year 1.     
 
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 included:  
 

1. Engineering Controls (ECs) and Landfill Cap Repairs:  ECs included repairs to the landfill 
cap where evidence of erosion had been noted, primarily the north face of the unit.  Repaired 
areas were 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.     
 
Section 2 of this report provides additional details of the IM implementation (specifically Long Term 
Monitoring and Maintenance) to achieve the project objectives. 
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2.0 Long Term Monitoring and Maintenance   
 
2.1 Long Term Monitoring Plan 
The groundwater monitoring network at SWMU 40 consists of one upgradient well, LFMW01, and three 
downgradient wells.  The three downgradient wells include existing wells 40MW5, 40MW6, and the new 
well 40MW7.  Installation of this new well was presented in the IMCR.  The table below summarizes the 
long term monitoring program that is being implemented as part of the Corrective Measures at SWMU 
40. 

Long Term Groundwater Monitoring Program, SWMU 40, RAAP-009: 
 
Monitoring Well 

Designation 
Relative Position 

to SWMU 40 
Monitoring 
Frequency Analytical Parameters 

LFMW01 Upgradient  
 
 
Year 1:  Quarterly 
 
Years 2-5:  Every 9 
months 
 
Years 6-30: Annual 

Field water quality:  pH, turbidity, 
specific conductance, temperature, 
dissolved oxygen, oxidation/reduction 
potential 
 
TCL VOCS, SW846 Method 8260B; 
TCL SVOCs, SW846 Method 8270C 
SIM; 
TCL Pesticides, SW846 Method 8081A; 
TAL Metals, SW846 Method 
6000/7000; 
Perchlorate, SW846 6850; 
Dioxins/furans, SW846 Method 8290 
included in initial sampling event only 

40MW05 
Detection Well at 
edge of landfill 
boundary 

40MW06 
Detection Well at 
edge of landfill 
boundary 

40MW07 Well downgradient 
of Landfill 

 
The first year of long term monitoring (LTM) included four quarterly monitoring events with the 
exception of dioxins and furans which were sampled and analyzed only in the first quarterly sampling 
event of the first year of LTM as specified in the approved IMWP and CMS.  The LTM Report for year 
one was submitted with outlined reduction of analyte requirements. The reduction of COPC’s for the 
LTM program was approved by USEPA and VDEQ May 30, 2013. This LTM report summarizes the 
sampling and analysis of the remaining analytes in the year two monitoring program (event five).  
Analytical results are summarized in tabular form, and complete laboratory analyses are presented in 
electronic form (e.g., CD ROM or equivalent).   
 
The groundwater data were screened in accordance with the approved IMWP.  Data screening was 
conducted in the Year 1 LTM plan to eliminate any analytes that met screening criteria outlined below as 
within the approved work plan for the first four quarters of monitoring. Retention of analytes in the LTM 
monitoring and reporting are evaluated in this Year 2 LTM report and for each subsequent sampling and 
analysis event based upon the site specific dataset that will be included and evaluated.  
 
A list of the specific analytes included in the groundwater LTM program and their associated limits of 
detection (LODs) and limits of quantitation (LOQs) were presented in the site-specific Quality Assurance 
Project Plan (QAPP), Appendix B, Master Work Plan Addendum #30 (KEMRON, 2011). 
 
The following criteria established in the IMWP were applied to the data evaluation and optimization of 
the monitoring program after the first four quarters of data generation, the year two data generation, and 
will continue to be implemented throughout the LTM program: 
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1) Analytes that did not exceed the laboratory LOD during three (3) consecutive monitoring events 
or exceed the LOQ during the first four (4) monitoring events will not require further sampling 
and analysis; 

2) Analyte detections that did not exceed the established background concentration for 3 successive 
sampling events will not require further sampling and analysis; 

3) Analyte detections that did not exceed half the relevant MCL or half the relevant Regional 
Screening Level (RSL) as presented in the approved IMWP for 3 successive sampling events and 
the results displayed a static or downward trend will not require further sampling and analysis. 
 

The site specific data was evaluated using appropriate statistical methodologies, and data assessment was 
conducted in general conformance with the recommendations of USEPA guidance entitled Statistical 
Analysis of Groundwater Monitoring Data at RCRA Facilities – Unified Guidance, March 2009 (EPA 
530/R-09-007). A more detailed description on the data evaluation and remaining analytes is discussed in 
Sections 2.4 and 3. 
 
2.2 Long Term Inspection and Maintenance Plan 
Additional long term maintenance was conducted at SWMU 40, RAAP-009; including inspection of the 
landfill cap to ensure that the landfill cap integrity is maintained.  Inspections were conducted in 
conjunction with groundwater monitoring events and thus follow the same schedule specified in the table 
in Section 2.1, Long Term Groundwater Monitoring Program. 
 
Inspections included visual evaluation and documentation of negative effects of the following: 

1. Precipitation run-on and runoff; 
2. Water and/or wind erosion; 
3. Rodent and/or vector activity; 
4. Deep root vegetation; 
5. Vegetative stress and other cover condition; 
6. Subsidence or cracks in cap; 
7. Excavation or other manmade intrusive work conducted within the landfill footprint. 

 
The first four landfill cap inspection are outlined in the year one LTM report. The fifth inspection was 
conducted during the LTM groundwater sampling event June 18, 2013. No major issues or deficiencies 
were noted during the most recent inspection.  The only element of the approved inspection program that 
is absent is required signage for the landfill that will complete institutional controls (ICs) for this SWMU.  
This is noted on each inspection as needing installed.  However, as previously agreed with USEPA and 
VDEQ, the signage will be prepared and installed following final approval of the RFAAP RCRA Permit, 
which will establish final language of the sign.  The sign will be prepared and installed after the final 
language is agreed upon, providing consistent language for all similarly restricted areas at RFAAP 
requiring identification with signage. The completed inspection sheet and supporting photos for the fifth 
inspection is included in Appendix A. 
 
2.3 Groundwater Sampling 
Groundwater samples were collected as part of the LTM.  The groundwater monitoring network at 
SWMU 40 consists of one upgradient well, LFMW01, and three downgradient wells.  The three 
downgradient wells include existing wells 40MW5 and 40MW6, as well as 40MW7.  Monitoring wells 
locations are shown on Figure 2.   
 
Sampling was conducted in conformance with approved standard operating procedure (SOP) 30.2 of the 
approved work plan and as described in the Section 5.2.10 of the MWP (URS, 2003).  Groundwater 
sampling was conducted using low flow purge and sampling, consistent with past sampling events. All 
non-dedicated sampling equipment was decontaminated in accordance with SOP 80.1 of the approved 
work plan. Completed field documentation is included in Appendix B.  
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Water level measurements were collected and the potentiometric map from the fifth event is included in 
Appendix C.  Based on the monitoring, ground water at SWMU 40 generally flows in a northwest 
direction which is consistent with historical ground water flow at the site.   
 
2.4 Data Evaluation 
The site specific data was evaluated using appropriate statistical methodologies, and data assessment was 
conducted in general conformance with the recommendations of USEPA guidance entitled Statistical 
Analysis of Groundwater Monitoring Data at RCRA Facilities – Unified Guidance, March 2009 (EPA 
530/R-09-007) in accordance with the approved work plan. Appendix D contains supporting data 
validation with analytical reports and Appendix E contains analytical summarization tables.  
 
The following sections provide a summary of the data evaluation for each analyte group that remain in the 
LTM Program as approved from the Year 1 LTM Plan. 
 
2.4.1 SVOC PAH 
 
Applying the data screening established for the LTM program, the only analytes for SVOC PAHs that 
exceeded the LOD and/or LOQ are Benzo(k)fluoranthene, Chrysene, Benzo(a)anthracene, 
Benzo(a)pyrene, and Benzo(b)fluoranthene.  Over the course of sampling monitor wells 40MW05, 
40MW06 and 40MW07, only chrysene in 40MW06 showed two samples with quantified measurements 
at or above the LOQ.  On 6/12/12 a concentration of 0.89 J µg/L was reported in the normal sample and 
0.0301 µg/L was reported in the field duplicate sample.   These samples, however, were taken on the 
same date and so do not qualify as concentrations above the LOQ on two consecutive dates.  Benzo(a) 
anthracene, benzo(a)pyrene, benzo(b)fluoranthene and benzo(k)fluoranthene also showed reportable (but 
J-flagged) concentrations in the normal sample taken on 6/12/12 but these PAHs did not show reportable 
concentrations in the field duplicate sample. A subsequent sample of PAHs taken on 9/25/12 did not show 
concentrations of any of the PAHs above their LOD. The recent sampling event on 6/19/13 did not show 
concentrations of any of the remaining PAH’s above their applicable LOD. These five analytes will 
remain in the upcoming monitoring event to verify presence/absence of detectable concentrations in 
groundwater. Table 1 summarizes the remaining required SVOC PAH analytical results for all the 
completed groundwater events. 
 
2.4.2 VOC 
 
Acetone and 2-Chloroethyl Vinyl Ether were rejected during data validation of each prior sampling event 
due to low response factors. The sampling  event on 6/19/13 received validated nondetect data for both 
analytes. These two analytes will remain on the requirement list to provide sufficient data before 
removing them from the analyte list for future LTM events, per the IMWP requirements. Table 2 
summarizes the remaining required VOC analytical results for all the completed groundwater events. 
 
2.4.3 Metals 
 
Remaining analytes for metals will be further evaluated following subsequent monitoring events. Table 3 
summarizes the remaining required metals analytical data for all the completed groundwater events.  
 
2.4.4 Perchlorate 
 
Perchlorate exceeded the limits for screening by the LOD, LOQ, or one-half  MCL as stated within the 
IMWP. Table 4 summarizes the Perchlorate analytical results for all the completed groundwater events. 
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3.0 CONCLUSIONS 
 
The following Table 5 represents the remaining analytes for Year 3 long term monitoring at RFAAP 
SWMU 40.  All screening of the data was completed in accordance with the approved IMWP, Section 
9.1.  
 

Table 5  Year 3 LTM Analytes 

Constituent LTM Plan Note 
Volatile Organic Compounds 
2-Chloroethyl 
Vinyl Ether Continue Monitoring Continue monitoring to confirm validated Non detect data. 

Acetone Continue Monitoring Continue monitoring to confirm validated Non detect data. 

Metals 

Aluminum Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Arsenic Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Barium Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Calcium Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Cobalt Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Iron, Ferrous Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Lead Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Magnesium Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Manganese Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Potassium Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Selenium Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Sodium Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Vanadium Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

SVOC PAHs 

Benzo(a)anthracene Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Benzo(a)pyrene Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Benzo(b)fluoranthene Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Benzo(k)fluoranthene Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 

Chrysene Continue Monitoring 
Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 
 

Other 

Perchlorate Continue Monitoring Exceeded LOD, LOQ, or ½ the MCL in at least one prior 
sampling event. 
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The analyte list above (Table 5) will be implemented for the sampling and analysis in LTM Year 3, 
currently scheduled to occur in March 2014. 
 
3.1 Groundwater Statistics 
The IWMP for SWMU 40 indicated that the initial annual LTM report will include calculation of a 
background dataset, based upon the first four sampling events.  The background well at SWMU 40 is 
LFMW01. The concentrations of contaminants in downgradient wells (40MW5, 40MW6 and 40MW7) 
that were not eliminated due to LOQ, LOD and MCL screening criteria are to be compared to the 
calculated background values and any analyte below background in all three of the downgradient wells 
will be eliminated from the analytical reporting list for future sampling events.  
 
Within the first five years of monitoring, a remedy effectiveness evaluation will be conducted for SWMU 
40.  The remedy effectiveness evaluation will include a presentation of the groundwater data collected 
throughout the LTM program to date.  The analytical results from the remaining analytes will be 
statistically evaluated against the background dataset, and to determine if any trends are exhibited. 
 
While a statistical evaluation of both background and downgradient groundwater data is envisioned, the 
Final IMWP does not specify the statistical approach that will be used to evaluate groundwater data 
against the background data set.  In fact, it anticipates that data collected after the first four quarters will 
be reviewed, and if appropriate, the monitoring program will be amended.  This approach was agreed 
upon with USEPA and VDEQ due to the absence of available groundwater data from a monitoring 
network at SWMU 40. 
 
RCRA regulations at 40 CFR 257.23(g) indicate that one (or a combination) of the following statistical 
methods be used in evaluating groundwater monitoring data for hazardous constituents. 
 

1. A parametric analysis of variance (ANOVA) followed by multiple comparison 
procedures to identify statistically significant evidence of contamination. The method 
must include estimation and testing of the contrasts between each downgradient well’s 
mean and the background mean levels for each constituent. 
2. An analysis of variance (ANOVA) based on ranks followed by multiple comparison 
procedures to identify statistically significant evidence of contamination. The method 
must include estimation and testing of the contrasts between each downgradient well’s 
median and the background median levels for each constituent. 
3. A tolerance interval or prediction interval procedure in which an interval for each 
constituent is established from the distribution of the background data and the level of 
each constituent in each downgradient well is compared to the upper tolerance or 
prediction limit. 
4. A control chart approach that gives control limits for each constituent. 
 

The requirement to compare the concentrations in downgradient wells with calculated background values 
implies that the measurements of the concentrations of constituents in the background well as well as 
those in the downgradient well support the calculation of meaningful statistics on which to base the 
comparison.  In general, if the measurements of a particular constituent do not include too many non-
detects, and if the detected amounts can be characterized by a statistical distribution, then a parametric 
statistical approach can be used.  If these characteristics of the data are not met, then a non-parametric 
approach may be possible. While statistical analysis was initiated for the first four quarters of data, 
statistics are not presented in this report based on the current limited sample size.  Using the reduced 
monitoring list presented in Table 8, the Year 3 LTM event will be conducted and the data will be further 
evaluated at that time.  The report for Year 3 LTM will present the dataset available at that time, and  
determine if initial statistical evaluation is appropriate.  The dataset and potential statistically based 
decisions will be presented in the report for determination of future LTM needs, based upon the currently 
available data and in conjunction with technical discussion among the Army, KEMRON, USEPA Region 
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3 and VDEQ. The Year 3 LTM event will be conducted in March 2014.  At least one week prior notice of 
the mobilization date for the LTM event will be provided to USEPA and VDEQ.   
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APPENDIX A 
Inspection Sheets and Site Photographs 

 
 





 
Photo 1 - View to the east of SWMU 40 

 

 

Photo 2 - View to the west of SWMU 40 



 
Photo 3 - View to the southwest of the northern face of SWMU 40 

 

 

Photo 4 - Groundwater sampling event June 2013 
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APPENDIX C 
Potentiometric Maps 
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Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982 

Date: August 30, 2013 

Subject: Data Validation for Lab Report L13060982 
 Radford Army Ammunition Plant 

From: Linda Thal 
 Senior Data Validator, AQA 

To: Mary Lou Rochotte 
 Kemron Environmental Services, Inc. 

 



Page 2 of 9 

Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982 

OVERVIEW 

Microbac Laboratories Inc., Marietta, Ohio, received 10 field samples associated with the 
project work described in the Radford Army Ammunition Plant Final SWMU 40 (RAAP-009) 
Landfill Nitro Area IMWP (August 2011) (project QAPP) on June 20, 2013.  The field samples 
were assigned laboratory sample delivery group (SDG) number L13060982 and included four 
normal water samples, one field duplicate water sample, one matrix spike pair, one equipment 
blank, one field blank, and one trip blank.  The samples were analyzed for volatile organic 
compounds (VOCs) using EPA method 8260B, polynuclear aromatic hydrocarbons (PAHs) by 
EPA method 8270C SIM, perchlorates by EPA method 6850, and total and dissolved metals by 
EPA methods 6010B, 6020, and 7470A as detailed in Test Methods for Evaluating Solid Wastes, 
Physical/Chemical Methods (SW-846), Third Edition, Final Update III. 

SUMMARY 

The samples were analyzed according to the quality control (QC) criteria of the applicable 
analytical method.  The data for these samples were found to be compliant with the requirements 
of the project QAPP and/or EPA Region III’s Innovative Approaches to Data Validation (June 
1995) and EPA Region III Modifications to the National Functional Guidelines for Organic Data 
Review (September 1994) or EPA Region III Modifications to the Laboratory Data Validation 
Functional Guidelines for Evaluating Inorganic Analyses (April 1993) (Region III NFG, 
collectively), as applicable, and the results for all target analytes are considered usable.  

MAJOR PROBLEMS 

(Refer to Appendix B – Data Qualifier Summary) 

• There were no major problems associated with the samples in this data package. 

  MINOR PROBLEMS 

(Refer to Appendix B – Data Qualifier Summary) 

• 40MW7GW61913: Acetone (UJ) 

• 40EQR61913: Acetone (UJ) 

• LFMW01GW61913: Selenium, dissolved 0.00171 (J) 

• 40DUPGW61913: Selenium, dissolved 0.000523 (J) 
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NOTES 

(Refer to Appendix D – Support Documentation) 

Sample Chain of Custody (COC) Records 

• The samples were listed on COC #50xx. The last two digits of the COC were illegible 
due to poor copy quality. Data were reported for all required analyses.    

Preservation and Holding Times 

• The samples were correctly preserved and analyzed within the holding times specified in 
the project QAPP and the Region III NFG.  

Instrument Tune 

• The instrument tunes for all applicable analyses were within the criteria specified in the 
project QAPP and the Region III NFG with the following exception.   

- The perchlorate tune data were not included in the data package.  The laboratory 
stated that the instrument was tuned after maintenance was performed and that the ion 
ratio was verified with every sample reported to demonstrate that the instrument was 
working properly.  No sample data were qualified based on professional judgment. 

Initial Calibration (ICAL) 

• The ICAL percent relative standard deviations (%RSDs) and/or correlation coefficients, 
as applicable, for all analyses were within the criteria specified in the project QAPP and 
the Region III NFG with the following exceptions.  

- The ICAL RRFs associated with samples 40MW7GW61913 and 40EQR61913 were 
<0.05 for acetone.  Because acetone is considered to be a poor responder and the 
RRFs were >0.01, the associated non-detect sample results were qualified UJ based 
on professional judgment. 

Initial Calibration Verification (ICV)/Continuing Calibration Verification (CCV) 

• The ICV and/or CCV RRFs percent differences (%Ds) and/or recoveries, as applicable, 
for all analyses were within the criteria specified in the project QAPP and the Region III 
NFG with the following exceptions.  

- The ICV/CCV RRFs associated with samples 40MW7GW61913 and 40EQR61913 
were <0.05 for acetone.  Because acetone is considered to be a poor responder and the 
RRFs were >0.01, the associated non-detect sample results were qualified UJ based 
on professional judgment.  
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Contract Required Detection Limit (CRDL) 

• The perchlorate CRDL was analyzed at the reporting limit (RL) and not at 2X the RL. No 
sample data were qualified as a result. 

• A CRDL standard was not analyzed for methods 6010B and 6020. The laboratory 
calibration curve was linear with a standard at or near the RL and, therefore, no sample 
results were qualified. The laboratory analyzed LLICVs and LLCCVs. However the 
results were not reported in the data package and it was not possible to recalculate the 
results due to insufficient information available. 

Inductively Coupled Plasma (ICP) Interference Check Sample 

• ICP/ICP-MS interference check sample recoveries were within the project QAPP- and 
Region III-specified control limits, and all non-spiked ICS A results were < the MDL. 

• Perchlorate interference check samples were not analyzed or reported in the data 
package. The laboratory analyzed and reported an MCT sample that met the criteria for 
the ICS. 

Field Blanks 

• No target analytes were detected in the field blank, equipment blank, or trip blank.  

Laboratory Method Blanks 

• No target analytes were detected in the method blanks. 

Laboratory Calibration Blanks 

• No target analytes were detected in the calibration blanks. 

Laboratory Control Samples/Laboratory Control Sample Duplicates (LCSs/LCSDs) 

• The LCS and/or LCSD recoveries met project QAPP- and Region III-specified QC 
acceptance criteria.  

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples 

• One MS/MSD pair was analyzed on sample 40MW5GW61913 for all analyses and met 
project QAPP- and Region III-specified QC acceptance criteria with the following 
exceptions.   

 The MS/MSD recoveries were > the upper acceptance limit for calcium, and the MS 
recovery was < the lower acceptance limit for magnesium. The parent sample results 
were >4X the spike amount and, therefore, no sample results were qualified. 
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ICP Serial Dilution Analyses 

• The serial dilution %Ds met project QAPP- and Region III-specified QC acceptance 
criteria with the following exception. 

- The ICP-MS serial dilution was performed on an equipment rinse. 

Laboratory Sample Duplicate 

• MSDs were analyzed as the laboratory duplicates for all analyses and met project QAPP- 
and Region III-specified QC acceptance criteria for precision. 

Field Sample Duplicate 

• Sample LFMW01GW61913 was collected and analyzed in duplicate (sample 
40DUPGW61913) for all analyses.  The relative percent differences (RPDs) between the 
sample and duplicate results were within the project QAPP-specified control limits with 
the following exceptions.   

 The dissolved selenium result was > the reporting limit (RL) for sample 
LFMW01GW61913 and < the RL for its duplicate, and the absolute difference 
between the two results was > the RL. Both results were qualified J. 

 
LFMW01GW61913 40DUPGW61913 

  Analyte Result RL Result RL RPD >25% 
Perchlorate 4.38 0.2 4.44 0.2 1.36 

 Al, total 0.145 0.2 0.127 0.2 <RL 
 Ca, total 75.9 0.5 75.8 0.5 0.13 
 Fe, total 0.311 0.1 0.29 0.1 6.99 
 Mg, total 29.2 0.5 30.3 0.5 3.70 
 K, total 1.66 1 1.74 1 4.71 
 Na, total 8.18 0.5 8.41 0.5 2.77 
 V, total 0.00929 0.01 0.00864 0.01 <RL 
 Ba, total 0.0623 0.003 0.0619 0.003 0.64 
 Mn, total 0.00289 0.002 0.00248 0.002 15.27 
 Se, total 0.000928 0.001 0.000676 0.001 <RL 
 Ca, dissolved 77.7 0.5 78.1 0.5 0.51 
 Mg, dissolved 29.8 0.5 29.3 0.5 1.69 
 K, dissolved 1.69 1 1.62 1 4.23 
 Na, dissolved 8.54 0.5 8.49 0.5 0.59 
 V, dissolved 0.0108 0.01 0.0109 0.01 0.92 
 Ba, dissolved 0.0575 0.003 0.0614 0.003 6.56 
 Se, dissolved 0.00171 0.001 0.000523 0.001 106.32 J 

 

 NOTE:  All results not listed in the table were non-detects. 
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Sample Surrogate Spikes 

• Surrogate spikes added to all field samples analyzed for VOCs and PAHs were within the 
project QAPP-specified control limits.  

Sample Internal Standard Recoveries 

• The internal standard recoveries for VOCs, PAHs, and perchlorates were within the 
project QAPP- and Region III-specified control limits.   

• The internal standard recoveries for metals by method 6020 were within the 60-125% 
limits provided in the USEPA Contract Laboratory Program National Functional 
Guidelines for Inorganic Data Review (NFG) (October 2004). 

Sample Results 

• The samples were analyzed for the methods requested on the COC.  Method detection 
limits (MDLs) and RLs were reported for all analyses and met project-specified MDLs 
and RLs with the following exceptions. 

- The MDLs and RLs for aluminum and calcium were > the MDLs/RLs specified in 
the project QAPP.   

- The MDLs for Fe, K, As, Ba, Co, Pb and Mn were > the MDLs specified in the 
project QAPP; however, their associated RLs were ≤ the RLs specified in the project 
QAPP.  

• Sample LFMW01GW61913 and its duplicate, sample 40DUPGW61913, were diluted 2X 
for perchlorate. 

• The sample IDs and analytical dates/times analyzed on the result forms for method 
6010B match the sample IDs and analytical dates/times on the run log; however, the raw 
data with the same analytical dates/times as the run log do not have matching sample IDs.  
The laboratory confirmed that the samples IDs and analytical dates/times on the run log 
and result forms were correct.  

Action Level Notification 

• No results were above the action levels specified in the EPA Region III’s Innovative 
Approaches to Data Validation (June 1995).  

Usability Statement 

• There were 175 field sample data points associated with the data package for SDG 
L13060982.  Of these field sample data points, 171 (97.71% of the total) were assessed 
and left unqualified, 2 (1.14% of the total) were assessed and qualified UJ, and 2 (1.14% 
of the total) were assessed and qualified J. 
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• The field sample data points that were qualified UJ can be categorized as definitive data 
with non-detectable analyte concentrations that are only estimates due to QC deficiencies. 

• The field sample data points that were qualified J can be categorized as definitive data 
with positively identified analyte concentrations that are only estimates due to QC 
deficiencies.   

• The unqualified field sample data points can be categorized as definitive data with no 
associated QC deficiencies. Based on the number of unqualified data points, the percent 
completeness is 97.71%.     
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Report Content Statement 

This report has been formatted for consistency with Appendix B, Region III Standard 
Operating Procedures for Data Validation Reports, contained in the guidance EPA Region III 
Modifications to the National Functional Guidelines for Organic Data Review (September 
1994).  The laboratory data were reviewed in accordance with the EPA Region III’s Innovative 
Approaches to Data Validation (June 1995) and EPA Region III Modifications to the National 
Functional Guidelines for Organic Data Review (September 1994) or EPA Region III 
Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating 
Inorganic Analyses (April 1993) (Region III NFG, collectively), as applicable; and the Radford 
Army Ammunition Plant Final SWMU 40 (RAAP-009) Landfill Nitro Area IMWP (August 2011) 
(project QAPP); and the applicable SW-846 methods.  This report only addresses those problems 
and issues that may affect data usability.
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Appendix A – Glossary of Data Qualifiers 
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Data Qualifier Codes 

Codes Related to Identification 

U Not detected.  The associated number indicates the approximate sample concentration 
necessary to be detected. 

B Not detected substantially above the level reported in laboratory or field blanks. 

R Unusable result.  Analyte may or may not be present in the sample. 

Codes Related to Quantitation 

J Analyte present.  Reported value may or may not be accurate or precise. 

K Analyte present.  Reported value may be biased high.  Actual value is expected to be lower. 

L Analyte present.  Reported value may be biased low.  Actual value is expected to be higher. 

UJ Not detected.  Quantitation limit may be inaccurate or imprecise. 

UL The analyte was not detected, and the reported quantitation limit is probably higher than 
reported. 
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Appendix B – Data Qualifier Summary 



 

Data Qualifier Summary 
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Note:  The results listed in this table are detects and qualified non-detects only.  Unqualified non-detects are not listed. 

FIELD SAMPLE ID/ 
LAB SAMPLE ID ANALYTE 

FINAL 
VALIDATION 
QUALIFIER 

INITIAL LAB 
QUALIFIER REASON 

40MW7GW61913 
L13060982-01 

Acetone UJ U ICAL/ICV/CCV RRF <0.05 
Iron, total J J >MDL, <RL 
Vanadium, total J J >MDL, <RL 
Manganese, total J J >MDL, <RL 
Selenium, total J J >MDL, <RL 

40EQR61913 
L13060982-02 Acetone UJ U ICV/CCV RRF <0.05 

40MW5GW61913 
L13060982-05 

Manganese, total J J >MDL, <RL 
Selenium, total J J >MDL, <RL 

LFMW01GW61913 
L13060982-08, -09 

Selenium, dissolved J  FD RPD >CL 
Aluminum, total J J >MDL, <RL 
Vanadium, total J J >MDL, <RL 
Selenium, total J J >MDL, <RL 

40DUPGW61913 
L13060982-10, -11 

Selenium, dissolved J J >MDL, <RL, FD RPD >CL 
Aluminum, total J J >MDL, <RL 
Vanadium, total J J >MDL, <RL 
Selenium, total J J >MDL, <RL 

40MW6GW61913 
L13060982-12 Lead, total J J >MDL, <RL 
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Appendix C – Laboratory Report Results/Data Summary
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SURROGATES - Modified 03/06/2008

06/27/2013 13:03Report generated:
2950580PDF File ID:

SURROGATE STANDARDS
Microbac Laboratories Inc.

 L13060982-03
 L13060982-04
 L13060982-05
 L13060982-06
 L13060982-07
 L13060982-08
 L13060982-10
 L13060982-12
 WG435060-01
 WG435060-02

01
01
01
01
01
01
01
01
01
01

1 2 3 4Sample Number Dilution Tag
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1
2
3
4

-
-
-
-

1,2-Dichloroethane-d4
Dibromofluoromethane
4-Bromofluorobenzene
Toluene-d8

8260Method:
HPMS8Instrument Id:
L13060982Login Number:

WaterMatrix:WG435060Workgroup (AAB#):

Underline = Result out of surrogate limits

94.4 96.1 99.6 98.0
90.8 93.9 99.8 97.6
93.8 95.6 99.9 98.4
96.6 98.1 100 97.7
94.6 96.3 99.7 98.1
93.7 95.5 100 97.8
94.4 94.9 101 98.5
95.3 96.7 102 98.4
90.3 94.6 98.0 96.7
90.7 95.6 98.6 96.7

70
85
75
85

-
-
-
-

120
115
120
120

Surrogates Surrogate Limits

DL = surrogate diluted out

HPMS8CAL ID: -12-JUN-13

ND = surrogate not detected
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SURROGATES - Modified 03/06/2008

06/27/2013 13:03Report generated:
2950580PDF File ID:

SURROGATE STANDARDS
Microbac Laboratories Inc.

 L13060982-01
 L13060982-02
 WG435036-01
 WG435036-02
 WG435036-06

01
01
01
01
01

1 2 3 4Sample Number Dilution Tag
1.00
1.00
1.00
1.00
1.00

1
2
3
4

-
-
-
-

1,2-Dichloroethane-d4
Dibromofluoromethane
4-Bromofluorobenzene
Toluene-d8

8260Method:
HPMS6Instrument Id:
L13060982Login Number:

WaterMatrix:WG435036Workgroup (AAB#):

Underline = Result out of surrogate limits

102 106 109 104
106 107 106 102
105 106 109 103
103 106 106 103
108 110 106 102

70
85
75
85

-
-
-
-

120
115
120
120

Surrogates Surrogate Limits

DL = surrogate diluted out

HPMS6CAL ID: -20-JUN-13

ND = surrogate not detected

Page 70

L13060982 / Revision: 0 / 1214 total pages Generated: 07/03/2013 10:36

Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982  D-8



06/27/2013 13:03Report generated
2950572PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

6M117690
06/22/13 12:13
06/22/13 12:13

WG435036
WG435036-01
HPMS6

Blank File ID:
Prep Date:

Analyzed Date:

Work Group:
Blank Sample ID:

Instrument ID:
8260BMethod:

MESAnalyst:

L13060982Login Number:

 LCS
 40MW7GW61913
 40EQR61913

WG435036-02
L13060982-01
L13060982-02

6M117691
6M117692
6M117701

06/22/13 12:44
06/22/13 13:14
06/22/13 17:53

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG
01
01
01
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06/27/2013 13:03Report generated
2950572PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

8M388976
06/22/13 15:10
06/22/13 15:10

WG435060
WG435060-01
HPMS8

Blank File ID:
Prep Date:

Analyzed Date:

Work Group:
Blank Sample ID:

Instrument ID:
8260BMethod:

MESAnalyst:

L13060982Login Number:

 LCS
 40TB61913
 40FB61913
 40MW5GW61913
 40MW5MSGW61913
 40MW5MSDGW61913
 LFMW01GW61913
 40DUPGW61913
 40MW6GW61913

WG435060-02
L13060982-04
L13060982-03
L13060982-05
L13060982-06
L13060982-07
L13060982-08
L13060982-10
L13060982-12

8M388977
8M388979
8M388980
8M388981
8M388982
8M388983
8M388984
8M388985
8M388986

06/22/13 15:40
06/22/13 16:39
06/22/13 17:09
06/22/13 17:39
06/22/13 18:09
06/22/13 18:39
06/22/13 19:09
06/22/13 19:39
06/22/13 20:08

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG
01
01
01
01
01
01
01
01
01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2950573

27-JUN-2013 13:03

1,2-Dichloroethane-d4

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

105

109

106

103

Surrogates % Recovery Surrogate Limits

70

75

85

85

-

-

-

-

120

120

115

120

Qualifier

PASS

PASS

PASS

PASS

Analytes Concentration Dilution Qualifier

2-Chloroethyl vinyl ether

Acetone

1

1

2.00

2.50

10.0

10.0

U

U

2.00

2.50

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| > 1/2 RL

6M117690
WG435036

Instrument ID:HPMS6
File ID:

Prep Date:06/22/13 12:13
Run Date:06/22/13 12:13
Analyst:MES

Workgroup (AAB#): ug/LUnits:
8260BMethod:

WaterMatrix:

L13060982Login Number: WG435036-01Sample ID:

20-JUN-13Cal ID: HPMS6-Contract #:

5030B/5030C/503Prep Method:

LOD LOQ

LOD

LOQ

Method Detection Limit

Reporting/Practical Quantitation Limit
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2950573

27-JUN-2013 13:03

1,2-Dichloroethane-d4

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

90.3

98.0

94.6

96.7

Surrogates % Recovery Surrogate Limits

70

75

85

85

-

-

-

-

120

120

115

120

Qualifier

PASS

PASS

PASS

PASS

Analytes Concentration Dilution Qualifier

2-Chloroethyl vinyl ether

Acetone

1

1

2.00

2.50

10.0

10.0

U

U

2.00

2.50

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| > 1/2 RL

8M388976
WG435060

Instrument ID:HPMS8
File ID:

Prep Date:06/22/13 15:10
Run Date:06/22/13 15:10
Analyst:MES

Workgroup (AAB#): ug/LUnits:
8260BMethod:

WaterMatrix:

L13060982Login Number: WG435060-01Sample ID:

12-JUN-13Cal ID: HPMS8-Contract #:

5030B/5030C/503Prep Method:

LOD LOQ

LOD

LOQ

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS - Modified 03/06/2008

06/27/2013 13:03Report generated:
2950574PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)
Microbac Laboratories Inc.

6M117691
WG435036

Instrument ID:HPMS6
File ID:

Run Date:06/22/2013
Run Time:12:44
Analyst:MES

Workgroup (AAB#): ug/LUnits:

5030B/5030C/503Prep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found LCS Limits Q% Rec

1,2-Dichloroethane-d4

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

103

106

106

103

Surrogates % Recovery Surrogate Limits

70

75

85

85

-

-

-

-

120

120

115

120

Qualifier

PASS

PASS

PASS

PASS

WG435036-02Sample ID:

20-JUN-13Cal ID: HPMS6-DOD4QC Key:

2-Chloroethyl vinyl ether

Acetone

45

40

20.0

20.0

20.0

17.4

100

87.1

-

-

160

140

8260BMethod:

* EXCEEDS %REC LIMIT

Lot#:STD58581
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LCS - Modified 03/06/2008

06/27/2013 13:03Report generated:
2950574PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)
Microbac Laboratories Inc.

8M388977
WG435060

Instrument ID:HPMS8
File ID:

Run Date:06/22/2013
Run Time:15:40
Analyst:MES

Workgroup (AAB#): ug/LUnits:

5030B/5030C/503Prep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found LCS Limits Q% Rec

1,2-Dichloroethane-d4

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

90.7

98.6

95.6

96.7

Surrogates % Recovery Surrogate Limits

70

75

85

85

-

-

-

-

120

120

115

120

Qualifier

PASS

PASS

PASS

PASS

WG435060-02Sample ID:

12-JUN-13Cal ID: HPMS8-DOD4QC Key:

2-Chloroethyl vinyl ether

Acetone

45

40

20.0

20.0

19.9

15.2

99.6

76.0

-

-

160

140

8260BMethod:

* EXCEEDS %REC LIMIT

Lot#:STD58581
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MS_MSD - Modified 03/06/2008

06/27/2013 13:03Report generated
2950575PDF File ID:

Microbac Laboratories Inc.

MS/MSD REPORT

L13060982Loginnum:

Water
Matrix:

2-Chloroethyl vinyl ether

Acetone

Analyte
MS MSD

21.2 20.9

16.1 15.9

Found Found

U

U

20.0 20.0

20.0 20.0

106 104

80.5 79.4

1.60

1.47

MS MSDMS MSD

Spiked Spiked%Rec %Rec

58

40

-

-

160

140

20

30

%RPDParent
%Rec

Limits
RPD
Limit Q

Instrument ID:HPMS8
Parent ID:L13060982-05
Sample ID:
Sample ID:

L13060982-06
L13060982-07

MS
MSD

Method:
8260B

Units:
ug/L

Contract #:
Cal ID: HPMS8- 12-JUN-13 WG435060Worknum:

8M388981
8M388982
8M388983

File ID:
File ID:

File ID:
Dil:
Dil:

1
1

Dil:1
Prep Method:5030B/5030C/

5035A

* FAILS %REC LIMIT

# FAILS RPD LIMIT
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ORGANIC INSTRUMENT CHECK

TUNE - Modified 03/06/2008

06/27/2013 13:03Report generated
2950577PDF File ID:

Microbac Laboratories Inc.

HPMS6
ADC
WG434805

06/20/2013
13:57
6M117639

50.0
75.0
95.0
96.0
173
174
175
176
177

95.0
95.0
95.0
95.0
174
95.0
174
174
176

15.0
30.0
100
5.00
0

50.0
5.00
95.0
5.00

40.0
60.0
100
9.00
2.00
100
9.00
101
9.00

16.7
44.1
100
6.39
0

85.1
7.27
98.1
6.71

3177
8360
18975
1213
0

16155
1175
15853
1063

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG434805-02
WG434805-03
WG434805-04
WG434805-05
WG434805-06
WG434805-07
WG434805-08
WG434805-09
WG434805-10
WG434805-11
WG434805-12

01
01
01
01
01
01
01
01
01
01
01

STD
STD
STD
STD
STD
STD
STD-CCV
STD
STD
STD
SSCV

Lab ID Client ID Tag

BFB

L13060982 Tune ID:
Run Date:
Run Time:
File ID:

WG434805-01Login Number:
Instrument:

Analyst:
Workgroup:

20-JUN-13Cal ID: HPMS6-

06/20/2013 14:52

06/20/2013 15:23

06/20/2013 15:54

06/20/2013 16:25

06/20/2013 16:57

06/20/2013 17:28

06/20/2013 17:59

06/20/2013 18:30

06/20/2013 19:02

06/20/2013 19:32

06/20/2013 20:33

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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ORGANIC INSTRUMENT CHECK

TUNE - Modified 03/06/2008

06/27/2013 13:03Report generated
2950577PDF File ID:

Microbac Laboratories Inc.

HPMS6
MES
WG435035

06/22/2013
10:25
6M117687

50.0
75.0
95.0
96.0
173
174
175
176
177

95.0
95.0
95.0
95.0
174
95.0
174
174
176

15.0
30.0
100
5.00
0

50.0
5.00
95.0
5.00

40.0
60.0
100
9.00
2.00
100
9.00
101
9.00

16.0
44.1
100
6.66
0

89.3
7.53
97.7
5.70

3325
9180
20837
1388
0

18614
1402
18192
1037

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG435035-02
WG435036-01
WG435036-02
L13060982-01
L13060982-02
WG435036-06

01
01
01
01
01
01

CCV
BLANK
LCS
40MW7GW61913
40EQR61913
BLANK2

Lab ID Client ID Tag

BFB

L13060982 Tune ID:
Run Date:
Run Time:
File ID:

WG435035-01Login Number:
Instrument:

Analyst:
Workgroup:

*

20-JUN-13Cal ID: HPMS6-

06/22/2013 10:48

06/22/2013 12:13

06/22/2013 12:44

06/22/2013 13:14

06/22/2013 17:53

06/22/2013 23:33

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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ORGANIC INSTRUMENT CHECK

TUNE - Modified 03/06/2008

06/27/2013 13:03Report generated
2950577PDF File ID:

Microbac Laboratories Inc.

HPMS8
ADC
WG433808

06/12/2013
10:58
8M388737

50.0
75.0
95.0
96.0
173
174
175
176
177

95.0
95.0
95.0
95.0
174
95.0
174
174
176

15.0
30.0
100
5.00
0

50.0
5.00
95.0
5.00

40.0
60.0
100
9.00
2.00
100
9.00
101
9.00

22.5
43.7
100
6.98
0

82.1
7.17
96.3
6.14

8426
16317
37376
2610
0

30704
2200
29573
1816

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG433808-02
WG433808-04
WG433808-05
WG433808-06
WG433808-07
WG433808-08
WG433808-09
WG433808-10
WG433808-11
WG433808-03
WG433808-12

01
01
01
01
01
01
01
01
01
01
01

STD
STD
STD
STD
STD
STD-CCV
STD
STD
STD
STD
SSCV

Lab ID Client ID Tag

BFB

L13060982 Tune ID:
Run Date:
Run Time:
File ID:

WG433808-01Login Number:
Instrument:

Analyst:
Workgroup:

12-JUN-13Cal ID: HPMS8-

06/12/2013 11:51

06/12/2013 13:15
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Calibration Table Report
Method: 8260WT.M
Title: 8260B/624_WATER SOP:OVLMSV01  06/20/13 - HPMS6
Last Calibration: Fri Jun 21 11:13:43 2013
Curve: WG434805
Calibration Files

0.3 0.4 1 2 5 20 50 100 200 300 R^2
6M117641.D 6M117642.D 6M117643.D 6M117644.D 6M117645.D 6M117646.D 6M117647.D 6M117648.D 6M117649.D 6M117650.D

Compound Avg %RSD Linear Quadratic

Fluorobenzene ISTD
Dichlorodifluoromethane   0.231 0.210 0.225 0.256 0.263 0.233 0.242 0.245 0.238 7.088
Chloromethane  0.307 0.254 0.237 0.229 0.231 0.240 0.235 0.244 0.238 0.246 9.736
Vinyl Chloride  0.264 0.237 0.240 0.240 0.246 0.255 0.240 0.237 0.228 0.243 4.334
1,3-Butadiene     0.202 0.201 0.204 0.170 0.154 0.149 0.180 14.129
Bromomethane   0.121 0.128 0.142 0.152 0.170 0.171 0.181 0.174 0.155 14.618
Chloroethane  0.115 0.156 0.159 0.163 0.171 0.178 0.172 0.172 0.163 0.161 11.600
Trichlorofluoromethane  0.425 0.465 0.468 0.477 0.463 0.484 0.444 0.445 0.436 0.456 4.365
Diethyl ether   0.130 0.131 0.133 0.136 0.134 0.135  0.126 0.132 2.806
Isoprene   0.346 0.360 0.366 0.355 0.387 0.367 0.370 0.378 0.366 3.510
Acrolein    0.009 0.009 0.011 0.011 0.013  0.014 0.011 16.452 0.994
1,1,2-Trichloro-1,2,2-Trifluoroet  0.248 0.260 0.271 0.257 0.270 0.244 0.254 0.256 0.257 3.728
Acetone     0.028 0.026 0.028 0.027 0.029 0.026 0.027 4.659
1,1-Dichloroethene  0.370 0.412 0.403 0.397 0.400 0.420 0.399 0.398 0.384 0.398 3.640
Tert-Butyl Alcohol    0.007 0.007 0.008 0.008 0.008  0.007 0.007 6.145
Dimethyl Sulfide  0.168 0.213 0.219 0.232 0.228 0.246 0.245 0.242 0.238 0.226 10.864
Iodomethane   0.111 0.135 0.162 0.222 0.274 0.293 0.302 0.284 0.223 34.594 0.997
Methyl acetate    0.061 0.074 0.073 0.077 0.077 0.075 0.075 0.073 7.550
Methylene Chloride  0.242 0.248 0.241 0.254 0.247 0.256 0.249 0.249 0.237 0.247 2.496
Carbon Disulfide  0.844 0.881 0.844 0.854 0.837 0.897 0.878 0.862 0.848 0.861 2.373
Acrylonitrile   0.029 0.032 0.034 0.039 0.039 0.040  0.042 0.036 13.253
Methyl Tert Butyl Ether  0.357 0.390 0.394 0.429 0.431 0.451 0.449 0.451 0.428 0.420 7.754
trans-1,2-Dichloroethene  0.267 0.269 0.280 0.278 0.279 0.293 0.288 0.287 0.278 0.280 3.096
n-Hexane   0.303 0.314 0.316 0.307 0.325 0.308 0.307 0.324 0.313 2.643
Diisopropyl ether   0.657 0.627 0.650 0.666 0.655 0.645  0.610 0.644 3.005
Vinyl Acetate     0.186 0.179 0.193 0.197 0.193 0.180 0.188 3.980
1,1-Dichloroethane  0.440 0.476 0.484 0.481 0.471 0.485 0.469 0.473 0.450 0.470 3.234
Ethyl-Tert-Butyl ether   0.609 0.582 0.608 0.628 0.619 0.619  0.588 0.608 2.792
2-Butanone     0.032 0.034 0.036 0.036 0.036 0.035 0.035 4.374
Propionitrile   0.008 0.011 0.012 0.013 0.013 0.013  0.012 0.012 14.453
2,2-Dichloropropane  0.406 0.432 0.444 0.440 0.441 0.455 0.434 0.433 0.414 0.433 3.458
cis-1,2-Dichloroethene  0.265 0.284 0.286 0.288 0.293 0.303 0.301 0.304 0.291 0.290 4.110
Chloroform 0.513 0.497 0.509 0.497 0.502 0.491 0.507 0.493 0.493 0.468 0.497 2.543
1-Bromopropane   0.039 0.052 0.057 0.059 0.063 0.063 0.063 0.063 0.057 14.377
Bromochloromethane  0.117 0.160 0.155 0.164 0.158 0.165 0.163 0.165 0.154 0.156 9.612
Tetrahydrofuran   0.024 0.022 0.022 0.023 0.023 0.023  0.021 0.022 4.444
Dibromofluoromethane   0.261 0.266 0.280 0.268 0.283 0.278 0.280 0.263 0.272 3.270
1,1,1-Trichloroethane  0.422 0.485 0.462 0.472 0.470 0.492 0.468 0.465 0.445 0.465 4.481
Cyclohexane  0.407 0.426 0.432 0.436 0.421 0.449 0.417 0.417 0.427 0.426 2.915
1,1-Dichloropropene  0.318 0.358 0.375 0.376 0.375 0.396 0.380 0.381 0.370 0.370 5.862
Tert-Amyl-Methyl ether   0.452 0.431 0.452 0.470 0.470 0.469  0.451 0.456 3.163
Carbon Tetrachloride  0.424 0.433 0.425 0.43 0.434 0.458 0.43 0.432 0.413 0.431 2.7913
1,2-Dichloroethane-d4    0.214 0.225 0.218 0.23 0.224 0.22 0.206 0.2195 3.6025
Heptane           0 0
1,2-Dichloroethane  0.238 0.27 0.262 0.276 0.275 0.284 0.276 0.274 0.258 0.2681 5.1617
Benzene  1.104 1.053 1.053 1.065 1.036 1.082 1.052 1.04 0.988 1.0524 3.051
Trichloroethene  0.264 0.288 0.299 0.303 0.307 0.321 0.309 0.312 0.301 0.3005 5.4094
Methylcyclohexane  0.373 0.416 0.363 0.389 0.376 0.407 0.384 0.392 0.415 0.3905 4.8137
1,2-Dichloropropane  0.218 0.223 0.237 0.227 0.233 0.245 0.241 0.242 0.231 0.2329 3.8398
1,4-Dioxane    0 0.001 0.001 0.001 0.001  0.001 0.0007 42.428 0.991
Bromodichloromethane  0.292 0.321 0.315 0.329 0.336 0.357 0.348 0.35 0.331 0.331 6.1292
Dibromomethane  0.045 0.093 0.102 0.11 0.11 0.116 0.114 0.117 0.111 0.102 22.321 1
2-Chloroethyl Vinyl Ether     0.067 0.076 0.084 0.086 0.088 0.087 0.0812 10.269
4-Methyl-2-Pentanone     0.031 0.032 0.037 0.037 0.037 0.036 0.0351 7.719
cis-1,3-Dichloropropene  0.281 0.294 0.323 0.343 0.36 0.383 0.376 0.382 0.362 0.3448 10.972
Dimethyl Disulfide    0.125 0.153 0.174 0.197 0.204 0.205 0.201 0.1797 17.182 1
Chlorobenzene-d5 ISTD
Toluene-d8    1.304 1.338 1.3 1.365 1.336 1.344 1.295 1.326 2.0117
Toluene  1.688 1.598 1.582 1.62 1.571 1.61 1.565 1.537 1.46 1.581 3.9383
Ethyl Methacrylate   0.203 0.199 0.2 0.208 0.231 0.232 0.234 0.228 0.2169 7.1969
Paraldehyde           0 0
trans-1,3-Dichloropropene   0.301 0.333 0.366 0.395 0.42 0.415 0.421 0.406 0.3821 11.746
1,1,2-Trichloroethane  0.16 0.175 0.184 0.202 0.206 0.214 0.21 0.213 0.205 0.1965 9.7741
2-Hexanone     0.06 0.067 0.073 0.074 0.074 0.069 0.0695 8.02
1,3-Dichloropropane  0.275 0.308 0.331 0.343 0.343 0.36 0.356 0.359 0.347 0.3359 8.2913
Tetrachloroethene  0.421 0.446 0.437 0.47 0.468 0.489 0.468 0.472 0.465 0.4596 4.5571
Dibromochloromethane  0.239 0.277 0.277 0.295 0.311 0.328 0.327 0.331 0.318 0.3005 10.435
1,2-Dibromoethane   0.176 0.175 0.21 0.207 0.221 0.221 0.225 0.218 0.2067 9.7093
1-Chlorohexane   0.459 0.463 0.457 0.466 0.499 0.486 0.485 0.495 0.4765 3.5375
Chlorobenzene 1.039 0.966 1.012 1.029 1.044 1.039 1.064 1.037 1.031 0.987 1.0247 2.8392
1,1,1,2-Tetrachloroethane  0.31 0.352 0.358 0.373 0.376 0.394 0.385 0.389 0.372 0.3676 6.9854
Ethylbenzene  0.537 0.588 0.565 0.578 0.579 0.599 0.583 0.579 0.56 0.5742 3.1573
m-,p-Xylene  0.669 0.693 0.678 0.715 0.71 0.726 0.707 0.685 0.641 0.6916 3.8228
o-Xylene  0.619 0.658 0.614 0.672 0.688 0.707 0.69 0.689 0.659 0.6662 4.846
Styrene  0.839 0.939 0.991 1.064 1.116 1.155 1.14 1.129 1.064 1.0485 10.146
Bromoform   0.13 0.147 0.172 0.18 0.192 0.195 0.199 0.189 0.1755 14.259
Isopropylbenzene  1.581 1.722 1.705 1.795 1.789 1.851 1.774 1.716 1.598 1.7257 5.2086
1,4-Dichlorobenzene-d4 ISTD
1,1,2,2-Tetrachloroethane  0.271 0.337 0.348 0.375 0.371 0.386 0.384 0.392 0.382 0.3607 10.596
p-Bromofluorobenzene   0.818 0.87 0.916 0.901 0.956 0.931 0.941 0.907 0.905 4.8339
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1,2,3-Trichloropropane   0.089 0.089 0.116 0.12 0.121 0.12 0.121 0.118 0.1117 12.417
trans-1,4-Dichloro-2-Butene    0.058 0.102 0.112 0.126 0.122 0.122 0.12 0.1087 21.899 1
n-Propylbenzene  3.452 3.753 3.663 3.845 3.866 4.006 3.798 3.654 3.434 3.7189 5.09
Bromobenzene 0.823 0.779 0.84 0.84 0.878 0.859 0.89 0.867 0.872 0.851 0.8497 3.752
1,3,5-Trimethylbenzene  2.491 2.759 2.736 2.847 2.861 2.957 2.84 2.779 2.668 2.7709 4.8394
2-Chlorotoluene  2.731 2.757 2.708 2.83 2.762 2.809 2.772 2.645 2.532 2.7274 3.3453
4-Chlorotoluene  2.231 2.283 2.259 2.3 2.332 2.445 2.294 2.354 2.279 2.3085 2.7202
a-Methylstyrene   1.228 1.322 1.43 1.446 1.567 1.557 1.528 1.53 1.4511 8.3919
tert-Butylbenzene  0.539 0.594 0.549 0.583 0.583 0.604 0.578 0.582 0.582 0.577 3.5549
1,2,4-Trimethylbenzene  2.703 2.846 2.767 2.937 2.882 2.959 2.834 2.774 2.653 2.8171 3.643
sec-Butylbenzene  3.242 3.373 3.303 3.359 3.387 3.525 3.324 3.24 3.104 3.3176 3.5422
p-Isopropyltoluene  2.708 2.854 2.834 2.913 2.98 3.097 2.926 2.852 2.747 2.8789 4.0983
1,3-Dichlorobenzene  1.511 1.667 1.616 1.67 1.658 1.719 1.654 1.644 1.587 1.6364 3.6421
1,4-Dichlorobenzene 1.533 1.545 1.694 1.586 1.661 1.619 1.69 1.628 1.618 1.556 1.6128 3.585
n-Butylbenzene  2.326 2.359 2.401 2.417 2.459 2.574 2.418 2.381 2.299 2.4038 3.3452
1,2-Dichlorobenzene 1.28 1.323 1.432 1.381 1.42 1.393 1.454 1.413 1.401 1.354 1.385 3.8151
1,2-Dibromo-3-Chloropropane    0.039 0.051 0.059 0.064 0.063 0.064 0.061 0.0574 15.803 0.999
1,2,4-Trichlorobenzene  0.952 0.96 0.996 1.003 1.031 1.082 1.031 1.038 1.004 1.0108 3.9683
Hexachlorobutadiene  0.37 0.48 0.502 0.511 0.51 0.536 0.499 0.502 0.498 0.49 9.6517
Naphthalene  1.243 1.24 1.203 1.298 1.327 1.428 1.39 1.385 1.346 1.3179 5.871
1,2,3-Trichlorobenzene 0.667 0.756 0.821 0.805 0.833 0.847 0.881 0.842 0.847 0.82 0.812 7.4346

Wed Jun 26 14:56:31 2013
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Calibration Table Report
Method: 8260WT.M
Title: Method 8260B/624 WTR-SOP:OVLMSV01 06/12/13 HPMS 8
Last Calibration: Thu Jun 13 12:33:09 2013
Curve: WG433808
Calibration Files

0.3 0.4 1 2 5 20 50 100 200 300
���������� ������	
�� �������
�� ���������� ���������� ���������� �������	�� ��������� ���������� ����������

Compound Avg %RSD Linear Quadratic

Fluorobenzene ISTD
Dichlorodifluoromethane   0.328 0.322 0.327 0.359 0.375 0.354 0.348 0.314 0.341 6.193
Chloromethane   0.457 0.454 0.402 0.398 0.400 0.389 0.388 0.359 0.406 8.280
Vinyl Chloride  0.346 0.302 0.295 0.313 0.306 0.314 0.299 0.288 0.262 0.303 7.425
1,3-Butadiene     0.301 0.321 0.276 0.220 0.206 0.188 0.252 21.795 1.001
Bromomethane   0.109 0.112 0.120 0.142 0.175 0.195 0.208 0.196 0.157 26.009 0.998
Chloroethane  0.243 0.235 0.221 0.256 0.236 0.244 0.230 0.224 0.204 0.233 6.538
Trichlorofluoromethane  0.528 0.569 0.559 0.568 0.545 0.562 0.534 0.548 0.513 0.547 3.515
Diethyl ether   0.200 0.175 0.205 0.200 0.210 0.197  0.183 0.196 6.260
Isoprene   0.450 0.427 0.434 0.450 0.435 0.422 0.427 0.388 0.429 4.543
Acrolein   0.016 0.019 0.024 0.023 0.025 0.024  0.023 0.022 15.306 0.998
1,1,2-Trichloro-1,2,2-Trifluoroet  0.312 0.291 0.309 0.290 0.311 0.296 0.296 0.271 0.297 4.596
Acetone     0.071 0.061 0.069 0.065 0.063 0.061 0.065 6.406
1,1-Dichloroethene  0.532 0.582 0.549 0.579 0.552 0.569 0.533 0.525 0.509 0.548 4.607
Tert-Butyl Alcohol   0.011 0.011 0.012 0.012 0.012 0.011  0.012 0.011 4.836
Dimethyl Sulfide   0.344 0.337 0.358 0.352 0.349 0.330 0.325 0.303 0.337 5.263
Iodomethane   0.152 0.174 0.247 0.323 0.366 0.382 0.389 0.357 0.299 31.778 0.998
Methyl acetate    0.190 0.195 0.173 0.172 0.159 0.152 0.157 0.171 9.737
Methylene Chloride  0.386 0.354 0.324 0.323 0.288 0.302 0.285 0.271 0.249 0.309 13.736
Carbon Disulfide  1.012 0.985 0.989 0.966 0.969 0.947 0.910 0.874 0.795 0.939 7.289
Acrylonitrile   0.070 0.060 0.071 0.076 0.084 0.080  0.086 0.075 12.035
Methyl Tert Butyl Ether   0.529 0.559 0.554 0.525 0.581 0.541 0.538 0.524 0.544 3.613
trans-1,2-Dichloroethene  0.609 0.561 0.532 0.564 0.521 0.544 0.516 0.505 0.460 0.535 7.858
n-Hexane   0.556 0.547 0.565 0.571 0.546 0.514 0.494 0.453 0.531 7.681
Diisopropyl ether   1.291 1.042 1.228 1.216 1.218 1.131  1.040 1.167 8.373
Vinyl Acetate     0.420 0.431 0.477 0.457 0.421 0.396 0.434 6.627
1,1-Dichloroethane  0.640 0.649 0.644 0.658 0.606 0.633 0.603 0.587 0.533 0.617 6.376
Ethyl-Tert-Butyl ether   0.904 0.766 0.892 0.883 0.918 0.859  0.822 0.863 6.164
2-Butanone     0.079 0.078 0.088 0.084 0.084 0.082 0.083 4.751
Propionitrile   0.023 0.021 0.024 0.024 0.027 0.026  0.027 0.025 9.443
2,2-Dichloropropane  0.436 0.521 0.493 0.499 0.485 0.514 0.506 0.501 0.453 0.490 5.728
cis-1,2-Dichloroethene  0.309 0.329 0.338 0.335 0.322 0.335 0.323 0.315 0.291 0.322 4.731
Chloroform 0.542 0.654 0.582 0.568 0.568 0.541 0.561 0.546 0.535 0.493 0.559 7.410
1-Bromopropane   0.059 0.063 0.066 0.072 0.072 0.072 0.074 0.070 0.068 7.845
Bromochloromethane  0.204 0.187 0.198 0.198 0.190 0.203 0.194 0.192 0.179 0.194 4.180
Tetrahydrofuran   0.059 0.044 0.051 0.052 0.056 0.052  0.052 0.052 9.075
Dibromofluoromethane      0.328 0.328 0.325 0.321 0.303 0.321 3.255
1,1,1-Trichloroethane  0.490 0.528 0.524 0.539 0.523 0.553 0.551 0.546 0.497 0.528 4.245
Cyclohexane   0.670 0.662 0.678 0.676 0.660 0.647 0.653 0.603 0.656 3.678
1,1-Dichloropropene  0.445 0.401 0.400 0.416 0.395 0.428 0.417 0.413 0.380 0.411 4.679
Tert-Amyl-Methyl ether   0.532 0.465 0.536 0.530 0.557 0.521  0.509 0.521 5.568
Carbon Tetrachloride  0.434 0.458 0.463 0.488 0.465 0.501 0.496 0.508 0.453 0.47405 5.29982
1,2-Dichloroethane-d4      0.312 0.317 0.306 0.301 0.282 0.30383 4.43497
Heptane           0 0
1,2-Dichloroethane  0.441 0.375 0.391 0.404 0.381 0.41 0.391 0.383 0.357 0.39263 6.10907
Benzene  1.259 1.131 1.106 1.134 1.047 1.085 1.033 0.979 0.885 1.07327 9.84975
Trichloroethene  0.32 0.312 0.322 0.343 0.315 0.336 0.33 0.326 0.303 0.32319 3.79796
Methylcyclohexane   0.473 0.47 0.495 0.481 0.463 0.448 0.447 0.423 0.46239 4.85426
1,2-Dichloropropane  0.33 0.346 0.327 0.319 0.319 0.337 0.33 0.324 0.301 0.32591 3.90275
Bromodichloromethane  0.379 0.377 0.366 0.405 0.387 0.425 0.418 0.419 0.389 0.39609 5.32658
1,4-Dioxane     0.001 0.001 0.001 0.001  0.001 0.00127 10.4143
Dibromomethane  0.131 0.144 0.144 0.146 0.133 0.149 0.141 0.142 0.135 0.14059 4.32919
2-Chloroethyl Vinyl Ether   0.112 0.119 0.141 0.132 0.149 0.143 0.14 0.133 0.13362 9.21059
4-Methyl-2-Pentanone     0.06 0.059 0.072 0.068 0.067 0.064 0.06506 7.41547
cis-1,3-Dichloropropene  0.4 0.413 0.411 0.43 0.417 0.455 0.442 0.436 0.404 0.42305 4.41987
Dimethyl Disulfide   0.312 0.355 0.394 0.422 0.455 0.45 0.452 0.429 0.40865 12.6357
Chlorobenzene-d5 ISTD
Toluene-d8      1.529 1.453 1.417 1.34 1.225 1.39276 8.32749
Toluene  1.802 1.766 1.675 1.727 1.604 1.618 1.522 1.404 1.235 1.59481 11.4871
Ethyl Methacrylate   0.251 0.268 0.289 0.296 0.308 0.283 0.277 0.268 0.28006 6.42668
Paraldehyde           0 0
trans-1,3-Dichloropropene  0.463 0.482 0.49 0.517 0.498 0.538 0.516 0.487 0.452 0.49365 5.49311
1,1,2-Trichloroethane  0.289 0.247 0.256 0.27 0.261 0.273 0.261 0.251 0.237 0.2606 5.95472
2-Hexanone     0.076 0.074 0.09 0.081 0.08 0.075 0.07949 7.55048
1,3-Dichloropropane  0.463 0.431 0.432 0.453 0.416 0.455 0.438 0.416 0.388 0.43235 5.41842
Tetrachloroethene  0.462 0.38 0.397 0.407 0.379 0.398 0.389 0.376 0.345 0.39235 8.04087
Dibromochloromethane  0.315 0.363 0.372 0.397 0.393 0.425 0.418 0.406 0.383 0.38578 8.59542
1,2-Dibromoethane  0.216 0.285 0.293 0.292 0.273 0.303 0.295 0.286 0.269 0.27909 9.28316
1-Chlorohexane  0.53 0.528 0.542 0.547 0.546 0.519 0.5 0.482 0.448 0.51575 6.47474
Chlorobenzene  1.33 1.285 1.223 1.26 1.173 1.178 1.123 1.023 0.908 1.16696 11.4282
1,1,1,2-Tetrachloroethane  0.4 0.479 0.472 0.474 0.441 0.464 0.451 0.425 0.381 0.44304 7.79162
Ethylbenzene  0.723 0.682 0.648 0.694 0.62 0.624 0.596 0.547 0.493 0.62524 11.6504
m-,p-Xylene  0.853 0.814 0.797 0.826 0.752 0.751 0.693 0.611 0.532 0.73643 14.4786
o-Xylene  0.846 0.786 0.78 0.788 0.749 0.754 0.716 0.659 0.59 0.74091 10.3641
Styrene  1.343 1.212 1.257 1.308 1.22 1.236 1.169 1.062 0.946 1.19481 10.3226
Bromoform   0.191 0.204 0.237 0.222 0.25 0.247 0.247 0.236 0.2292 9.5978
Isopropylbenzene  2.154 2.068 1.976 2.089 1.918 1.94 1.828 1.639 1.419 1.89227 12.3947
1,4-Dichlorobenzene-d4 ISTD
1,1,2,2-Tetrachloroethane  0.399 0.471 0.514 0.482 0.471 0.497 0.486 0.467 0.448 0.47062 6.97013
p-Bromofluorobenzene      1.105 1.051 1.042 0.99 0.927 1.02289 6.573

R^2
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1,2,3-Trichloropropane   0.139 0.156 0.168 0.155 0.165 0.161 0.155 0.15 0.15613 5.78784
trans-1,4-Dichloro-2-Butene   0.109 0.184 0.182 0.194 0.204 0.199 0.193 0.189 0.18174 16.6859 0.999
n-Propylbenzene  4.591 4.477 4.233 4.442 4.112 3.959 3.764 3.301 2.825 3.96724 14.7959
Bromobenzene 0.878 1.001 0.958 0.865 0.973 0.913 0.907 0.895 0.846 0.784 0.90193 7.14207
1,3,5-Trimethylbenzene  3.412 3.255 3.053 3.296 3.057 2.959 2.874 2.562 2.245 2.96819 12.4858
2-Chlorotoluene  3.205 2.921 3.137 3.272 2.978 2.395 2.869 2.527 2.276 2.84222 12.7445
4-Chlorotoluene  3.002 2.556 2.553 2.544 2.393 2.52 2.197 2.068 1.809 2.40475 14.2952
a-Methylstyrene   1.598 1.595 1.657 1.742 1.604 1.57 1.457 1.338 1.57025 7.85622
tert-Butylbenzene  0.69 0.748 0.656 0.729 0.668 0.66 0.651 0.607 0.556 0.66278 8.7943
1,2,4-Trimethylbenzene  3.355 3.375 3.203 3.3 3.07 2.956 2.844 2.539 2.21 2.98356 13.3224
sec-Butylbenzene  4.248 4.005 3.745 3.966 3.684 3.581 3.408 3.031 2.622 3.58762 14.1555
p-Isopropyltoluene  3.788 3.778 3.604 3.704 3.48 3.37 3.218 2.854 2.456 3.36132 13.4826
1,3-Dichlorobenzene  2.067 1.943 1.833 1.974 1.83 1.82 1.761 1.618 1.451 1.81084 10.3213
1,4-Dichlorobenzene 1.841 2.067 1.999 1.844 1.936 1.8 1.804 1.752 1.6 1.445 1.80878 10.1168
n-Butylbenzene  3.592 3.057 3 3.043 2.881 2.747 2.621 2.35  2.91137 12.5637
1,2-Dichlorobenzene 1.578 1.846 1.652 1.615 1.758 1.596 1.633 1.573 1.452 1.319 1.60211 9.10925
1,2-Dibromo-3-Chloropropane    0.077 0.092 0.084 0.095 0.092 0.089 0.086 0.08786 6.99849
1,2,4-Trichlorobenzene  1.431 1.263 1.226 1.276 1.17 1.19 1.144 1.053 0.965 1.19087 11.254
Hexachlorobutadiene  0.813 0.606 0.566 0.6 0.593 0.595 0.595 0.574 0.531 0.60813 13.1962
Naphthalene  2.043 1.937 2.041 2.067 1.956 2.039 1.901 1.727 1.586 1.92197 8.55733
1,2,3-Trichlorobenzene 0.954 1.109 1.014 1.035 1.039 0.996 1.008 0.976 0.906 0.839 0.98769 7.61159

Mon Jun 17 09:37:29 2013

Page 85

L13060982 / Revision: 0 / 1214 total pages Generated: 07/03/2013 10:36

Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982  D-23



ALT - Modified 09/06/2007

06/27/2013 13:03
Version 1.5
Report generated

2950576PDF File ID:

ALTERNATE SOURCE CALIBRATION REPORT
Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

Chlorobenzene

Chloromethane

1,1,2,2-Tetrachloroethane

1,1-Dichloroethane

Bromoform

2-Chloroethyl Vinyl Ether

Acetone

SPCC
SPCC
SPCC
SPCC
SPCC

50.0
50.0
50.0
50.0
50.0
50.0
50.0

46.7
46.5
53.3
48.6
52.6
52.5
45.8

0.958
0.229
0.385
0.457
0.185
0.0852
0.0251

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

6.50
6.90
6.70
2.80
5.20
5.00
8.40

Analyte Expected Found

* Exceeds 

%D

 Limit %D

RF

6M117652
WG434805

Instrument ID:HPMS6
File ID:

Run Date:06/20/2013
Run Time:20:33
Analyst:ADC

ICal Workgroup:

8260BMethod:
L13060982Login Number: WG434805-12Sample ID:

20-JUN-13HPMS6 -Cal ID:

QUCL
20

20

20

20

20

30

20

Units

QC Key:DOD4
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ALT - Modified 09/06/2007

06/27/2013 13:03
Version 1.5
Report generated

2950576PDF File ID:

ALTERNATE SOURCE CALIBRATION REPORT
Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

Chlorobenzene

Chloromethane

1,1,2,2-Tetrachloroethane

1,1-Dichloroethane

Bromoform

2-Chloroethyl Vinyl Ether

Acetone

SPCC
SPCC
SPCC
SPCC
SPCC

50.0
50.0
50.0
50.0
50.0
50.0
50.0

45.3
45.9
53.2
48.0
53.1
52.9
43.9

1.06
0.373
0.501
0.592
0.244
0.141
0.0570

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

9.30
8.20
6.40
4.00
6.30
5.80
12.1

Analyte Expected Found

* Exceeds 

%D

 Limit %D

RF

8M388752
WG433808

Instrument ID:HPMS8
File ID:

Run Date:06/12/2013
Run Time:18:49
Analyst:ADC

ICal Workgroup:

8260BMethod:
L13060982Login Number: WG433808-12Sample ID:

12-JUN-13HPMS8 -Cal ID:

QUCL
20

20

20

20

20

30

20

Units

QC Key:DOD4
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CCV - Modified 03/05/2008

06/27/2013 13:03Report generated
2950578PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

1,1-Dichloroethene

1,2-Dichloropropane

Chloroform

Ethylbenzene

Toluene

Vinyl Chloride

1,1,2,2-Tetrachloroethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

Chloromethane

2-Chloroethyl Vinyl Ether

Acetone

CCC
CCC
CCC
CCC
CCC
CCC
SPCC
SPCC
SPCC
SPCC
SPCC

50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

50.6
53.2
50.5
51.6
50.5
48.3
50.9
51.5
52.7
51.3
43.8
50.1
49.2

0.403
0.248
0.502
0.593
1.60
0.235
0.367
0.484
0.185
1.05
0.216
0.0813
0.0270

1.26
6.46
0.989
3.20
1.07
3.41
1.71
3.00
5.36
2.54
12.4
0.148
1.55

Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

6M117688
WG435036

Instrument ID:HPMS6
File ID:

Run Date:06/22/2013
Run Time:10:48
Analyst:MES

Workgroup (AAB#):

8260BMethod:
L13060982Login Number: WG435035-02Sample ID:

20-JUN-13HPMS6 -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

UCL
20

20

20

20

20

20

20

20

20

20

20

40

20

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

06/27/2013 13:03Report generated
2950578PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

1,1-Dichloroethene

1,2-Dichloropropane

Chloroform

Ethylbenzene

Toluene

Vinyl Chloride

1,1,2,2-Tetrachloroethane

1,1-Dichloroethane

Bromoform

Chlorobenzene

Chloromethane

2-Chloroethyl Vinyl Ether

Acetone

CCC
CCC
CCC
CCC
CCC
CCC
SPCC
SPCC
SPCC
SPCC
SPCC

50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

48.3
48.9
49.2
48.3
51.2
50.5
46.0
48.9
49.5
48.9
45.2
47.4
42.0

0.529
0.319
0.551
0.604
1.63
0.306
0.433
0.603
0.227
1.14
0.367
0.127
0.0545

3.44
2.12
1.50
3.37
2.38
0.910
7.98
2.28
1.08
2.19
9.68
5.20
15.9

Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

8M388974
WG435060

Instrument ID:HPMS8
File ID:

Run Date:06/22/2013
Run Time:14:10
Analyst:MES

Workgroup (AAB#):

8260BMethod:
L13060982Login Number: WG435059-02Sample ID:

12-JUN-13HPMS8 -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

UCL
20

20

20

20

20

20

20

20

20

20

20

40

20

DOD4QC Key:

WATERMatrix:
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INTERNAL STANDARD AREA SUMMARY
(COMPARED TO MIDPOINT OF ICAL)

INTERNAL_STD_ICAL - Modified 03/06/2008

06/27/2013 13:03Report generated
2950579PDF File ID:

Microbac Laboratories Inc.

L13060982-01
L13060982-02
WG435036-01
WG435036-02

01
01
01
01

1 2 3

232661 449222 576093
235750 444458 564354
239174 454990 581318
241978 453985 590231

235881 450153 616275WG434805-08
471762 900306 1232550
117941 225077 308138

Upper Limit
Lower Limit

Sample Number Dilution Tag

1.00
1.00
1.00
1.00

NA
NA
NA

NA
NA
NA

1
2
3

-
-
-

1,4-Dichlorobenzene-d4
Chlorobenzene-d5
Fluorobenzene

WG434805-08ICAL CCV Number:
HPMS6Instrument ID:
L13060982Login Number:

WATERMatrix:WG435036Workgroup (AAB#):

Underline = Response outside limits

IS- IS- IS-

IS-
IS-
IS-

HPMS6CAL ID: -20-JUN-13
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INTERNAL STANDARD AREA SUMMARY
(COMPARED TO MIDPOINT OF ICAL)

INTERNAL_STD_ICAL - Modified 03/06/2008

06/27/2013 13:03Report generated
2950579PDF File ID:

Microbac Laboratories Inc.

L13060982-03
L13060982-04
L13060982-05
L13060982-06
L13060982-07
L13060982-08
L13060982-10
L13060982-12
WG435060-01
WG435060-02

01
01
01
01
01
01
01
01
01
01

1 2 3

243823 434089 561179
242367 439431 562942
239210 430443 553183
243267 430422 548181
239768 430428 553898
238248 427778 553396
235384 429550 557824
232170 424175 555456
254744 457920 585110
256493 453374 576758

281473 490615 657742WG433808-08
562946 981230 1315484
140737 245308 328871

Upper Limit
Lower Limit

Sample Number Dilution Tag

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

NA
NA
NA

NA
NA
NA

1
2
3

-
-
-

1,4-Dichlorobenzene-d4
Chlorobenzene-d5
Fluorobenzene

WG433808-08ICAL CCV Number:
HPMS8Instrument ID:
L13060982Login Number:

WATERMatrix:WG435060Workgroup (AAB#):

Underline = Response outside limits

IS- IS- IS-

IS-
IS-
IS-

HPMS8CAL ID: -12-JUN-13
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INTERNAL STANDARD RETENTION TIME SUMMARY
(COMPARED TO MIDPOINT OF ICAL)

INTERNAL_STD_RT_ICAL - Modified 03/06/2008

06/27/2013 13:03Report generated:
2950581PDF File ID:

Microbac Laboratories Inc.

L13060982-03
L13060982-04
L13060982-05
L13060982-06
L13060982-07
L13060982-08
L13060982-10
L13060982-12
WG435060-01
WG435060-02

01
01
01
01
01
01
01
01
01
01

1 2 3

16.68 13.68 9.84
16.68 13.68 9.84
16.68 13.68 9.84
16.68 13.68 9.83
16.68 13.68 9.84
16.68 13.68 9.84
16.68 13.68 9.84
16.68 13.68 9.84
16.68 13.68 9.83
16.68 13.68 9.84

16.68 13.68 9.84WG433808-08
17.18 14.18 10.34
16.18 13.18 9.34

Upper Limit
Lower Limit

Sample Number Dilution Tag

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

NA
NA
NA

NA
NA
NA

1
2
3

-
-
-

1,4-Dichlorobenzene-d4
Chlorobenzene-d5
Fluorobenzene

WG433808-08ICAL CCV Number:
HPMS8Instrument ID:
L13060982Login Number:

WATERMatrix:WG435060Workgroup (AAB#):

Underline = Response outside limits

IS- IS- IS-

IS-
IS-
IS-

HPMS8CAL ID: -12-JUN-13
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INTERNAL STANDARD RETENTION TIME SUMMARY
(COMPARED TO MIDPOINT OF ICAL)

INTERNAL_STD_RT_ICAL - Modified 03/06/2008

06/27/2013 13:03Report generated:
2950581PDF File ID:

Microbac Laboratories Inc.

L13060982-01
L13060982-02
WG435036-01
WG435036-02

01
01
01
01

1 2 3

18.26 14.71 10.24
18.26 14.71 10.23
18.26 14.71 10.23
18.26 14.71 10.23

18.26 14.71 10.23WG434805-08
18.76 15.21 10.73
17.76 14.21 9.73

Upper Limit
Lower Limit

Sample Number Dilution Tag

1.00
1.00
1.00
1.00

NA
NA
NA

NA
NA
NA

1
2
3

-
-
-

1,4-Dichlorobenzene-d4
Chlorobenzene-d5
Fluorobenzene

WG434805-08ICAL CCV Number:
HPMS6Instrument ID:
L13060982Login Number:

WATERMatrix:WG435036Workgroup (AAB#):

Underline = Response outside limits

IS- IS- IS-

IS-
IS-
IS-

HPMS6CAL ID: -20-JUN-13
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SURROGATES - Modified 03/06/2008

07/02/2013 11:34Report generated:
2952859PDF File ID:

SURROGATE STANDARDS
Microbac Laboratories Inc.

 L13060982-01
 L13060982-02
 L13060982-03
 L13060982-05
 L13060982-06
 L13060982-07
 L13060982-08
 L13060982-10
 L13060982-12
 WG435152-01
 WG435152-02

01
01
01
01
01
01
01
01
01
01
01

1 2 3Sample Number Dilution Tag
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1
2
3

-
-
-

2-Fluorobiphenyl
Nitrobenzene-d5
p-Terphenyl-d14

8270LMethod:
HPMS15Instrument Id:
L13060982Login Number:

WaterMatrix:WG435197Workgroup (AAB#):

Underline = Result out of surrogate limits

93.4 77.4 111
75.6 63.3 81.0
88.5 70.5 96.8
85.3 66.0 94.8
75.6 60.0 84.8
64.6 53.9 78.2
86.1 68.8 99.3
96.6 79.7 109
62.3 51.1 71.0
74.3 62.1 84.5
69.1 58.2 79.1

50
40
50

-
-
-

110
110
135

Surrogates Surrogate Limits

DL = surrogate diluted out

HPMS15CAL ID: -16-JUN-13

ND = surrogate not detected
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07/02/2013 11:33Report generated
2952848PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

15M09559
06/23/13 12:01
06/25/13 12:40

WG435197
WG435152-01
HPMS15

Blank File ID:
Prep Date:

Analyzed Date:

Work Group:
Blank Sample ID:

Instrument ID:
8270CMethod:

MES/MDCAnalyst:

L13060982Login Number:

 LCS
 40MW7GW61913
 40EQR61913
 40FB61913
 40MW5GW61913
 40MW5MSGW61913
 40MW5MSDGW61913
 LFMW01GW61913
 40DUPGW61913
 40MW6GW61913

WG435152-02
L13060982-01
L13060982-02
L13060982-03
L13060982-05
L13060982-06
L13060982-07
L13060982-08
L13060982-10
L13060982-12

15M09560
15M09561
15M09562
15M09563
15M09564
15M09565
15M09566
15M09567
15M09568
15M09569

06/25/13 13:05
06/25/13 13:31
06/25/13 13:57
06/25/13 14:22
06/25/13 14:48
06/25/13 15:14
06/25/13 15:40
06/25/13 16:06
06/25/13 16:32
06/25/13 16:57

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG
01
01
01
01
01
01
01
01
01
01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2952849

02-JUL-2013 11:33

Nitrobenzene-d5

2-Fluorobiphenyl

p-Terphenyl-d14

62.1

74.3

84.5

Surrogates % Recovery Surrogate Limits

40

50

50

-

-

-

110

110

135

Qualifier

PASS

PASS

PASS

Analytes Concentration Dilution Qualifier

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

1

1

1

1

1

0.0250

0.0250

0.0250

0.0250

0.0250

0.0500

0.0500

0.0500

0.0500

0.0500

U

U

U

U

U

0.0250

0.0250

0.0250

0.0250

0.0250

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| > 1/2 RL

15M09559
WG435197

Instrument ID:HPMS15
File ID:

Prep Date:06/23/13 12:01
Run Date:06/25/13 12:40
Analyst:MES/MDC

Workgroup (AAB#): ug/LUnits:
8270CMethod:

WaterMatrix:

L13060982Login Number: WG435152-01Sample ID:

16-JUN-13Cal ID:HPMS15-Contract #:

3510CPrep Method:

LOD LOQ

LOD

LOQ

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS - Modified 03/06/2008

07/02/2013 11:33Report generated:
2952850PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)
Microbac Laboratories Inc.

15M09560
WG435197

Instrument ID:HPMS15
File ID:

Run Date:06/25/2013
Run Time:13:05
Analyst:MES/MDC

Workgroup (AAB#): ug/LUnits:

3510CPrep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found LCS Limits Q% Rec

Nitrobenzene-d5

2-Fluorobiphenyl

p-Terphenyl-d14

58.2

69.1

79.1

Surrogates % Recovery Surrogate Limits

40

50

50

-

-

-

110

110

135

Qualifier

PASS

PASS

PASS

WG435152-02Sample ID:

16-JUN-13Cal ID:HPMS15-DOD4QC Key:

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

55

55

45

45

55

1.00

1.00

1.00

1.00

1.00

0.658

0.632

0.647

0.577

0.689

65.8

63.2

64.7

57.7

68.9

-

-

-

-

-

110

110

120

125

110

8270CMethod:

* EXCEEDS %REC LIMIT

Lot#:STD57618
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MS_MSD - Modified 03/06/2008

07/02/2013 11:33Report generated
2952851PDF File ID:

Microbac Laboratories Inc.

MS/MSD REPORT

L13060982Loginnum:

WaterMatrix:

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Chrysene

Analyte
MS MSD

0.743 0.648

0.700 0.641

0.655 0.634

0.721 0.600

0.769 0.689

Found Found

U

U

U

U

U

1.06 1.04

1.06 1.04

1.06 1.04

1.06 1.04

1.06 1.04

69.8 62.2

65.8 61.5

61.6 60.9

67.8 57.6

72.3 66.2

13.6

8.83

3.25

18.2

10.9

MS MSDMS MSD

Spiked Spiked%Rec %Rec

55

55

45

45

55

-

-

-

-

-

110

110

120

125

110

30

30

30

30

30

%RPDParent
%Rec

Limits
RPD
Limit Q

Instrument ID:HPMS15
Parent ID:L13060982-05
Sample ID:
Sample ID:

L13060982-06
L13060982-07

MS
MSD

Method:8270C

Units:ug/L

Contract #:
Cal ID: HPMS15- 16-JUN-13 WG435197Worknum:

15M09564
15M09565
15M09566

File ID:
File ID:

File ID:
Dil:
Dil:

1
1

Dil:1
Prep Method:3510C

* FAILS %REC LIMIT

# FAILS RPD LIMIT
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ORGANIC INSTRUMENT CHECK

TUNE - Modified 03/06/2008

07/02/2013 11:34Report generated
2952856PDF File ID:

Microbac Laboratories Inc.

HPMS15
MES/MDC
WG434145

06/16/2013
18:09
15M09379

51.0
68.0
69.0
70.0
127
197
198
199
275
365
441
442
443

198
69.0
198
69.0
198
198
198
198
198
198
443
198
442

30.0
0
0
0

40.0
0
100
5.00
10.0
1.00
0.0100
40.0
17.0

60.0
2.00
100
2.00
60.0
1.00
100
9.00
30.0
100
100
100
23.0

41.5
1.04
47.9
1.33
55.0
0
100
6.86
25.6
2.75
79.9
74.3
17.1

29871
357
34486
458
39541
0

71947
4936
18418
1980
7320
53477
9161

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG434145-02
WG434145-03
WG434145-04
WG434145-05
WG434145-06
WG434145-07
WG434145-08
WG434145-09

01
01
01
01
01
01
01
01

STD-CCV
STD
STD
STD
STD
STD
STD
SSCV

Lab ID Client ID Tag

DFTPP

L13060982 Tune ID:
Run Date:
Run Time:
File ID:

WG434145-01Login Number:
Instrument:

Analyst:
Workgroup:

16-JUN-13Cal ID: HPMS15-

06/16/2013 18:25

06/16/2013 18:51

06/16/2013 19:17

06/16/2013 19:43

06/16/2013 20:08

06/16/2013 20:34

06/16/2013 21:00

06/16/2013 21:26

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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ORGANIC INSTRUMENT CHECK

TUNE - Modified 03/06/2008

07/02/2013 11:34Report generated
2952856PDF File ID:

Microbac Laboratories Inc.

HPMS15
MES/MDC
WG435377

06/25/2013
11:35
15M09557

51.0
68.0
69.0
70.0
127
197
198
199
275
365
441
442
443

198
69.0
198
69.0
198
198
198
198
198
198
443
198
442

30.0
0
0
0

40.0
0
100
5.00
10.0
1.00
0.0100
40.0
17.0

60.0
2.00
100
2.00
60.0
1.00
100
9.00
30.0
100
100
100
23.0

41.9
0

42.8
1.03
52.9
0
100
6.98
25.8
2.63
74.5
74.8
19.2

37138
0

37924
389
46920
0

88627
6190
22885
2327
9493
66280
12743

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

Target
Mass

Rel. to
Mass

Lower
Limit%

Upper
Limit%

Rel.
Abn%

Raw
Abn

Result
Pass/Fail

This check relates to the following samples:

WG435377-02
WG435152-01
WG435152-02
L13060982-01
L13060982-02
L13060982-03
L13060982-05
L13060982-06
L13060982-07
L13060982-08
L13060982-10
L13060982-12

01
01
01
01
01
01
01
01
01
01
01
01

CCV
BLANK
LCS
40MW7GW61913
40EQR61913
40FB61913
40MW5GW61913
40MW5MSGW61913
40MW5MSDGW61913
LFMW01GW61913
40DUPGW61913
40MW6GW61913

Lab ID Client ID Tag

DFTPP

L13060982 Tune ID:
Run Date:
Run Time:
File ID:

WG435377-01Login Number:
Instrument:

Analyst:
Workgroup:

16-JUN-13Cal ID: HPMS15-

06/25/2013 12:14

06/25/2013 12:40

06/25/2013 13:05

06/25/2013 13:31

06/25/2013 13:57

06/25/2013 14:22

06/25/2013 14:48

06/25/2013 15:14

06/25/2013 15:40

06/25/2013 16:06

06/25/2013 16:32

06/25/2013 16:57

Q

T

 Date Analyzed

* Sample past 12  hour tune limit
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INT_CAL - Modified 03/06/2008

07/02/2013 11:33Report generated
2952852PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION SUMMARY

 Benzo[a]pyrene

 Benzo[a]anthracene

 Benzo[b]fluoranthene

 Benzo[k]fluoranthene

 Chrysene

Analyte

7.60
7.55
9.06
2.59
3.21

% RSD LINEAR (R) QUAD (R²) 

1.100
0.9731
1.137
1.153
1.082

AVG RF

8270CAnalytical Method:
Instrument ID:HPMS15

Initial Calibration Date:16-JUN-13 21:00
L13060982Login Number:

CCC

WG434145ICAL Workgroup: FColumn ID:

R = Correlation coefficient; 0.995 minimum
R² = Coefficient of determination; 0.99 minimum

If the %RSD is greater than the limit specified by the method or project QAP, then linear or
quadratic equations will be used.
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INT_CAL - Modified 03/06/2008

07/02/2013 11:33Report generated
2952852PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION DATA

 Benzo[a]pyrene

 Benzo[a]anthracene

 Benzo[b]fluoranthene

 Benzo[k]fluoranthene

 Chrysene

Analyte
WG434145-02 WG434145-03 WG434145-04

1.00 10.0 5.00

1.00 10.0 5.00

1.00 10.0 5.00

1.00 10.0 5.00

1.00 10.0 5.00

CONC CONC CONC

165705.000 1691360.00 773423.000

163724.000 1715976.00 785493.000

164903.000 1774771.00 824074.000

175237.000 1680705.00 755919.000

174231.000 1718257.00 791259.000

RESP RESP RESP

8270CAnalytical Method:
Instrument ID:HPMS15

Initial Calibration Date:16-JUN-13 21:00
L13060982Login Number:

1.127 1.170 1.176

0.9974 1.031 1.049

1.122 1.228 1.253

1.192 1.163 1.149

1.061 1.033 1.057

RF RF RF

FColumn ID:
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INT_CAL - Modified 03/06/2008

07/02/2013 11:33Report generated
2952852PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION DATA

 Benzo[a]pyrene

 Benzo[a]anthracene

 Benzo[b]fluoranthene

 Benzo[k]fluoranthene

 Chrysene

Analyte
WG434145-05 WG434145-06 WG434145-07

2.50 0.500 0.100

2.50 0.500 0.100

2.50 0.500 0.100

2.50 0.500 0.100

2.50 0.500 0.100

CONC CONC CONC

392106.000 67089.0000 12612.0000

395343.000 64497.0000 12575.0000

410190.000 69387.0000 12712.0000

398262.000 69579.0000 14428.0000

412837.000 75288.0000 15625.0000

RESP RESP RESP

8270CAnalytical Method:
Instrument ID:HPMS15

Initial Calibration Date:16-JUN-13 21:00
L13060982Login Number:

1.157 1.101 1.008

1.028 0.9499 0.8986

1.210 1.139 1.016

1.175 1.142 1.153

1.074 1.109 1.117

RF RF RF

FColumn ID:
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INT_CAL - Modified 03/06/2008

07/02/2013 11:33Report generated
2952852PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION DATA

 Benzo[a]pyrene

 Benzo[a]anthracene

 Benzo[b]fluoranthene

 Benzo[k]fluoranthene

 Chrysene

Analyte
WG434145-08

0.0500

0.0500

0.0500

0.0500

0.0500

CONC

5587.00000

5575.00000

5743.00000

6369.00000

7316.00000

RESP

8270CAnalytical Method:
Instrument ID:HPMS15

Initial Calibration Date:16-JUN-13 21:00
L13060982Login Number:

0.9625

0.8572

0.9893

1.097

1.125

RF

FColumn ID:
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ALT - Modified 09/06/2007

07/02/2013 11:34
Version 1.5
Report generated

2952855PDF File ID:

ALTERNATE SOURCE CALIBRATION REPORT
Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

Benzo[a]pyrene

Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo[k]fluoranthene

Chrysene

CCC 1000
1000
1000
1000
1000

996
947
950
943
953

1.10
0.922
1.08
1.09
1.03

ug/L

ug/L

ug/L

ug/L

ug/L

0.500
5.30
5.00
5.70
4.70

Analyte Expected Found

* Exceeds 

%D

 Limit %D

RF

15M09387
WG434145

Instrument ID:HPMS15
File ID:

Run Date:06/16/2013
Run Time:21:26
Analyst:MES/MDC

ICal Workgroup:

8270CMethod:
L13060982Login Number: WG434145-09Sample ID:

16-JUN-13HPMS15 -Cal ID:

QUCL
30

30

30

30

30

Units

QC Key:DOD4
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CCV - Modified 03/05/2008

07/02/2013 11:34Report generated
2952857PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

CCC Calibration Check Compounds
SPCC System Performance Check Compounds

Acenaphthene

Fluoranthene

Benzo[a]pyrene

Benzo[a]anthracene

Benzo[b]fluoranthene

Benzo[k]fluoranthene

Chrysene

CCC
CCC
CCC

1000
1000
1000
1000
1000
1000
1000

973
982
1020
1060
1030
1040
989

1.24
1.29
1.13
1.03
1.17
1.21
1.07

2.68
1.83
2.46
5.53
2.79
4.45
1.08

Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

15M09558
WG435197

Instrument ID:HPMS15
File ID:

Run Date:06/25/2013
Run Time:12:14
Analyst:MES/MDC

Workgroup (AAB#):

8270CMethod:
L13060982Login Number: WG435377-02Sample ID:

16-JUN-13HPMS15 -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

UCL
20

20

20

20

20

20

20

DOD4QC Key:

WATERMatrix:
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INTERNAL STANDARD AREA SUMMARY
(COMPARED TO MIDPOINT OF ICAL)

INTERNAL_STD_ICAL - Modified 03/06/2008

07/02/2013 11:34Report generated
2952858PDF File ID:

Microbac Laboratories Inc.

L13060982-01
L13060982-02
L13060982-03
L13060982-05
L13060982-06
L13060982-07
L13060982-08
L13060982-10
L13060982-12
WG435152-01
WG435152-02

01
01
01
01
01
01
01
01
01
01
01

1 2 3 4 5

99739 182945 177324 171877 175157
99811 183489 178769 172094 172313
89231 164139 160625 151918 153196
89572 163397 159973 154180 156440
96659 177347 171090 164620 168913
89909 162149 160720 155085 158283
88410 160039 157194 149839 152131
86702 161110 153615 151893 150356
95017 174593 175371 168834 166352
95657 178801 170805 164210 163446
104402 193083 185806 182310 179032

86578 164044 152199 146998 145437WG434145-02
173156 328088 304398 293996 290874
43289 82022 76100 73499 72719

Upper Limit
Lower Limit

Sample Number Dilution Tag

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

NA
NA
NA

NA
NA
NA

1
2
3
4
5

-
-
-
-
-

Acenaphthene-d10
Chrysene-d12
Naphthalene-d8
Perylene-d12
Phenanthrene-d10

WG434145-02ICAL CCV Number:
HPMS15Instrument ID:
L13060982Login Number:

WATERMatrix:WG435197Workgroup (AAB#):

Underline = Response outside limits

IS- IS- IS- IS- IS-

IS-
IS-
IS-
IS-
IS-

HPMS15CAL ID: -16-JUN-13
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INTERNAL STANDARD RETENTION TIME SUMMARY
(COMPARED TO MIDPOINT OF ICAL)

INTERNAL_STD_RT_ICAL - Modified 03/06/2008

07/02/2013 11:34Report generated:
2952860PDF File ID:

Microbac Laboratories Inc.

L13060982-01
L13060982-02
L13060982-03
L13060982-05
L13060982-06
L13060982-07
L13060982-08
L13060982-10
L13060982-12
WG435152-01
WG435152-02

01
01
01
01
01
01
01
01
01
01
01

1 2 3 4 5

8.178 13.463 5.955 15.712 10.063
8.176 13.463 5.955 15.712 10.063
8.178 13.463 5.955 15.712 10.063
8.176 13.463 5.955 15.712 10.063
8.178 13.463 5.955 15.712 10.063
8.176 13.463 5.955 15.712 10.063
8.178 13.463 5.955 15.718 10.063
8.178 13.463 5.955 15.718 10.063
8.178 13.463 5.955 15.718 10.063
8.178 13.463 5.955 15.712 10.063
8.173 13.463 5.955 15.707 10.058

8.19 13.47 5.97 15.73 10.07WG434145-02
8.69 13.97 6.47 16.23 10.57
7.69 12.97 5.47 15.23 9.57

Upper Limit
Lower Limit

Sample Number Dilution Tag

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

NA
NA
NA

NA
NA
NA

1
2
3
4
5

-
-
-
-
-

Acenaphthene-d10
Chrysene-d12
Naphthalene-d8
Perylene-d12
Phenanthrene-d10

WG434145-02ICAL CCV Number:
HPMS15Instrument ID:
L13060982Login Number:

WATERMatrix:WG435197Workgroup (AAB#):

Underline = Response outside limits

IS- IS- IS- IS- IS-

IS-
IS-
IS-
IS-
IS-

HPMS15CAL ID: -16-JUN-13
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2948366

28-JUN-2013 16:35

Analytes Concentration Dilution Qualifier

Perchlorate 10.100 0.200 U0.100

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| > 1/2 RL

1LM.LM21600
WG435251

Instrument ID:LCMS1
File ID:

Prep Date:06/24/13 16:30
Run Date:06/24/13 18:04
Analyst:JWR

Workgroup (AAB#): ug/LUnits:
6850Method:

WaterMatrix:

L13060982Login Number: WG435251-02Sample ID:

08-JUN-13Cal ID: LCMS1-Contract #:

6850Prep Method:

LOD LOQ

LOD

LOQ

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS - Modified 03/06/2008

06/28/2013 16:35Report generated:
2948367PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)
Microbac Laboratories Inc.

1LM.LM21601
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/24/2013
Run Time:18:23
Analyst:JWR

Workgroup (AAB#): ug/LUnits:

6850Prep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG435251-03Sample ID:

08-JUN-13Cal ID: LCMS1-DOD4QC Key:

Perchlorate 800.200 0.218 109 - 120

6850Method:

Lot#:STD58352
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MS_MSD - Modified 03/06/2008

06/28/2013 16:35Report generated
2948368PDF File ID:

Microbac Laboratories Inc.

MS/MSD REPORT

L13060982Loginnum:

WaterMatrix:

Perchlorate

Analyte
MS MSD

1.03 1.06

Found Found

0.850 0.200 0.20090 105 2.87

MS MSDMS MSD

Spiked Spiked%Rec %Rec

80 - 120 15

%RPDParent
%Rec

Limits
RPD
Limit Q

Instrument ID:LCMS1
Parent ID:L13060982-05
Sample ID:
Sample ID:

L13060982-06
L13060982-07

MS
MSD

Method:6850

Units:ug/L

Contract #:
Cal ID: LCMS1- 08-JUN-13 WG435251Worknum:

1LM.LM21605
1LM.LM21606
1LM.LM21607

File ID:
File ID:

File ID:
Dil:
Dil:

1
1

Dil:1
Prep Method:6850

* FAILS %REC LIMIT

# FAILS RPD LIMIT
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INT_CAL - Modified 03/06/2008

06/28/2013 16:35Report generated
2954499PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION SUMMARY

 Perchlorate

Analyte

3.64  1.00000

% RSD LINEAR (R) QUAD (R²) 

1.243

AVG RF

6850Analytical Method:
Instrument ID:LCMS1

Initial Calibration Date:08-JUN-13 02:05
L13060982Login Number:

WG433392ICAL Workgroup: FColumn ID:

R = Correlation coefficient; 0.995 minimum
R² = Coefficient of determination; 0.99 minimum
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INT_CAL - Modified 03/06/2008

06/28/2013 16:35Report generated
2954499PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION DATA

 Perchlorate

Analyte
WG433392-02 WG433392-03 WG433392-04

0.100 0.200 0.500

CONC CONC CONC

7630.00000 14900.0000 36800.0000

RESP RESP RESP

6850Analytical Method:
Instrument ID:LCMS1

Initial Calibration Date:08-JUN-13 02:05
L13060982Login Number:

1.332 1.274 1.279

RF RF RF

FColumn ID:
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INT_CAL - Modified 03/06/2008

06/28/2013 16:35Report generated
2954499PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION DATA

 Perchlorate

Analyte
WG433392-05 WG433392-06 WG433392-07

1.00 2.00 5.00

CONC CONC CONC

70900.0000 141000.000 350000.000

RESP RESP RESP

6850Analytical Method:
Instrument ID:LCMS1

Initial Calibration Date:08-JUN-13 02:05
L13060982Login Number:

1.210 1.211 1.186

RF RF RF

FColumn ID:
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INT_CAL - Modified 03/06/2008

06/28/2013 16:35Report generated
2954499PDF File ID:

Microbac Laboratories Inc.

INITIAL CALIBRATION DATA

 Perchlorate

Analyte
WG433392-08

10.0

CONC

694000.000

RESP

6850Analytical Method:
Instrument ID:LCMS1

Initial Calibration Date:08-JUN-13 02:05
L13060982Login Number:

1.211

RF

FColumn ID:
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ALT - Modified 09/06/2007

06/28/2013 16:35
Version 1.5
Report generated

2954504PDF File ID:

ALTERNATE SOURCE CALIBRATION REPORT
Microbac Laboratories Inc.

Perchlorate 1.00 0.981 1.19ug/L 1.90
Analyte Expected Found

* Exceeds 

%D

 Limit %D

RF

1LM.LM21345
WG433392

Instrument ID:LCMS1
File ID:

Run Date:06/08/2013
Run Time:02:24
Analyst:JWR

ICal Workgroup:

6850Method:
L13060982Login Number: WG433392-09Sample ID:

08-JUN-13LCMS1 -Cal ID:

QUCL
15

Units

QC Key:DOD4
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CCB - Modified 03/05/2008

06/28/2013 16:35Report generated
2948371PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Perchlorate 0.100 0.200 0.100

1LM.LM21596
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/24/2013
Run Time:16:48
Analyst:JWR

Workgroup (AAB#):
ug/LUnits:
6850Method:

L13060982Login Number: WG435255-01Sample ID:

U

U = Result is less than MDL.
F = Result is between MDL and RL.

08-JUN-13LCMS1 -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

06/28/2013 16:35Report generated
2948371PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Perchlorate 0.100 0.200 0.100

1LM.LM21612
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/24/2013
Run Time:21:51
Analyst:JWR

Workgroup (AAB#):
ug/LUnits:
6850Method:

L13060982Login Number: WG435255-04Sample ID:

U

U = Result is less than MDL.
F = Result is between MDL and RL.

08-JUN-13LCMS1 -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

06/28/2013 16:35Report generated
2948371PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Perchlorate 0.100 0.200 0.100

1LM.LM21626
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/25/2013
Run Time:02:16
Analyst:JWR

Workgroup (AAB#):
ug/LUnits:
6850Method:

L13060982Login Number: WG435255-06Sample ID:

U

U = Result is less than MDL.
F = Result is between MDL and RL.

08-JUN-13LCMS1 -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCV - Modified 03/05/2008

06/28/2013 16:35Report generated
2948370PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Perchlorate 1.00 1.07 1.31 7.00
Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

1LM.LM21597
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/24/2013
Run Time:17:07
Analyst:JWR

Workgroup (AAB#):

6850Method:
L13060982Login Number: WG435255-02Sample ID:

08-JUN-13LCMS1 -Cal ID:

UNITS

ug/L

UCL
15

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

06/28/2013 16:35Report generated
2948370PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Perchlorate 1.00 1.01 1.23 1.00
Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

1LM.LM21610
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/24/2013
Run Time:21:13
Analyst:JWR

Workgroup (AAB#):

6850Method:
L13060982Login Number: WG435255-03Sample ID:

08-JUN-13LCMS1 -Cal ID:

UNITS

ug/L

UCL
15

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

06/28/2013 16:35Report generated
2948370PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Perchlorate 1.00 1.05 1.28 5.00
Analyte Expected Found Q

* Exceeds 

%D

 Criteria %D

RF

1LM.LM21624
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/25/2013
Run Time:01:38
Analyst:JWR

Workgroup (AAB#):

6850Method:
L13060982Login Number: WG435255-05Sample ID:

08-JUN-13LCMS1 -Cal ID:

UNITS

ug/L

UCL
15

DOD4QC Key:

WATERMatrix:
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QCMRL - Modified 03/06/2007

06/28/2013 16:35Report generated
2948369PDF File ID:

Microbac Laboratories Inc.

QCMRL SAMPLE

1LM.LM21598
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/24/2013
Run Time:17:26
Analyst:JWR

Workgroup (AAB#): ug/LUnits:

6850Prep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found Limits Q% Rec

WG435251-07Sample ID:

08-JUN-13Cal ID: LCMS1-Contract #:

Perchlorate 700.200 0.204 102 - 130

6850Method:
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QCMRL - Modified 03/06/2007

06/28/2013 16:35Report generated
2948369PDF File ID:

Microbac Laboratories Inc.

QCMRL SAMPLE

1LM.LM21611
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/24/2013
Run Time:21:32
Analyst:JWR

Workgroup (AAB#): ug/LUnits:

6850Prep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found Limits Q% Rec

WG435251-08Sample ID:

08-JUN-13Cal ID: LCMS1-Contract #:

Perchlorate 700.200 0.199 99.5 - 130

6850Method:

Page 394

L13060982 / Revision: 0 / 1214 total pages Generated: 07/03/2013 10:36

Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982  D-66



QCMRL - Modified 03/06/2007

06/28/2013 16:35Report generated
2948369PDF File ID:

Microbac Laboratories Inc.

QCMRL SAMPLE

1LM.LM21625
WG435251

Instrument ID:LCMS1
File ID:

Run Date:06/25/2013
Run Time:01:57
Analyst:JWR

Workgroup (AAB#): ug/LUnits:

6850Prep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found Limits Q% Rec

WG435251-09Sample ID:

08-JUN-13Cal ID: LCMS1-Contract #:

Perchlorate 700.200 0.201 101 - 130

6850Method:

Page 395

L13060982 / Revision: 0 / 1214 total pages Generated: 07/03/2013 10:36

Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982  D-67



INTERNAL STANDARD AREA SUMMARY
(COMPARED TO AVERAGE OF ICAL)

INTERNAL_STD_AVG_ICAL - Modified 03/10/2010

06/28/2013 16:36Report generated
2948373PDF File ID:

Microbac Laboratories Inc.

L13060982-01
L13060982-02
L13060982-03
L13060982-05
L13060982-06
L13060982-07
L13060982-08
L13060982-10
L13060982-12
WG435251-02
WG435251-03

01
01
01
01
01
01
DL01
DL01
01
01
01

1

333000
326000
335000
230000
257000
249000
270000
270000
272000
335000
332000

290000WG433392
435000
145000

Upper Limit
Lower Limit

Sample Number Dilution Tag

1.00
1.00
1.00
1.00
1.00
1.00
2.00
2.00
1.00
1.00
1.00

NA
NA
NA

NA
NA
NA

1 - O18LP

WG433392-05ICAL CCV Number:
LCMS1Instrument ID:
L13060982Login Number:

WATERMatrix:WG435251Workgroup (AAB#):

Underline = Response outside limits

IS-

IS-

LCMS1CAL ID: -08-JUN-13
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2957211

02-JUL-2013 08:50

Analytes Concentration Dilution Qualifier

Aluminum, Total

Calcium, Total

Iron, Total

Magnesium, Total

Potassium, Total

Sodium, Total

Vanadium, Total

1

1

1

1

1

1

1

0.100

0.250

0.0500

0.250

0.500

0.250

0.00500

0.200

0.500

0.100

0.500

1.00

0.500

0.0100

U

U

U

U

U

U

U

0.100

0.250

0.0500

0.250

0.500

0.250

0.00500

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| > 1/2 RL

P2.070113.115627
WG435260

Instrument ID:PE-ICP2
File ID:

Prep Date:06/23/13 09:17
Run Date:07/01/13 11:56
Analyst:KHR

Workgroup (AAB#): mg/LUnits:
6010BMethod:

WaterMatrix:

L13060982Login Number: WG435148-03Sample ID:

01-JUL-13Cal ID:PE-ICP-Contract #:

3015Prep Method:

LOD LOQ

LOD

LOQ

Method Detection Limit

Reporting/Practical Quantitation Limit

Page 529

L13060982 / Revision: 0 / 1214 total pages Generated: 07/03/2013 10:36

Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982  D-100



LCS - Modified 03/06/2008

07/02/2013 08:50Report generated:
2957212PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)
Microbac Laboratories Inc.

P2.070113.115927
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:11:59
Analyst:KHR

Workgroup (AAB#): mg/LUnits:

3015Prep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG435148-04Sample ID:

01-JUL-13Cal ID:PE-ICP-DOD4QC Key:

Aluminum, Total

Calcium, Total

Iron, Total

Magnesium, Total

Potassium, Total

Sodium, Total

Vanadium, Total

80

80

80

80

80

80

80

6.25

6.25

2.50

6.25

31.3

31.3

0.625

5.86

5.89

2.38

6.05

29.5

29.3

0.580

93.7

94.2

95.2

96.8

94.3

93.8

92.8

-

-

-

-

-

-

-

120

120

120

120

120

120

120

6010BMethod:

Lot#:STD58415
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MS_MSD - Modified 03/06/2008

07/02/2013 08:50Report generated
2957213PDF File ID:

Microbac Laboratories Inc.

MS/MSD REPORT

L13060982Loginnum:

WaterMatrix:

Aluminum, Total

Calcium, Total

Iron, Total

Magnesium, Total

Potassium, Total

Sodium, Total

Vanadium, Total

Analyte
MS MSD

5.65 6.05

99.9 103

2.33 2.40

36.5 37.3

28.7 31.1

32.3 35.0

0.586 0.603

Found Found

U

91.6

0.137

32.5

1.10

4.59

0.0105

6.25 6.25

6.25 6.25

2.50 2.50

6.25 6.25

31.3 31.3

31.3 31.3

0.625 0.625

90.4 96.8

133 184

87.9 90.5

65 77.8

88.4 96.1

88.6 97.3

92.1 94.8

6.82

3.13

2.69

2.18

8.06

8.03

2.84

MS MSDMS MSD

Spiked Spiked%Rec %Rec

80

80

80

80

80

80

80

-

-

-

-

-

-

-

120

120

120

120

120

120

120

20

20

20

20

20

20

20

*

*

%RPDParent
%Rec

Limits
RPD
Limit Q

Instrument ID:PE-ICP2
Parent ID:L13060982-05
Sample ID:
Sample ID:

L13060982-06
L13060982-07

MS
MSD

Method:6010B

Units:mg/L

Contract #:
Cal ID: PE-ICP2- 01-JUL-13 WG435260Worknum:

P2.070113.123555
P2.070113.124359
P2.070113.124603

File ID:
File ID:

File ID:
Dil:
Dil:

1
1

Dil:1
Prep Method:3015

* FAILS %REC LIMIT

# FAILS RPD LIMIT
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Microbac Laboratories Inc.
Serial Dilution Report

SERIAL_DIL - Modified 09/22/2008

PDF File ID:

07/02/2013 08:49

2957207

L13060982
PE-ICP2
WG435260-02 P2.070113.122653 5

WG435260
6010B
mg/L

L13060982-01 P2.070113.122148 1

Aluminum
Calcium
Iron
Magnesium
Potassium
Sodium
Vanadium

ND
57.1
0.0443
25.8
1.24
3.19

0.00784

U

F

X
X
F

ND
56.8
ND
25.7
ND
3.43
ND

      0.41

      0.26

      7.32

Analyte Sample Qual Serial Dil % Diff
U

U

U
X
U

Qual Q

U = Result is below MDL.
F = Result is greater than or equal to MDL and less than the RL.
X = Result is greater than or equal to RL and less than
E = %D exceeds control limit of 10% and initial sample result is greater

Login:
Instrument:
Serial Dil: File ID: Dil: Units:

Method:
Worknum:

Sample: File ID: Dil:

    than or equal to times the MDL.50

50 times the MDL.
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POST SPIKE REPORT

POST_SPIKE - Modified 03/06/2008

07/02/2013 08:49Report generated:
2957208PDF File ID:

Microbac Laboratories Inc.

L13060982Sample Login ID:
Instrument ID:
Post Spike ID:

PE-ICP2
WG435260-01

Sample ID: L13060982-01
P2.070113.122449
P2.070113.122148

1
1

File ID:
File ID:

Dil:
Dil:

Worknum:
Method:

WG435260
6010B

Units: mg/L
WaterMatrix:

N = % Recovery exceeds control limits
F = Result is between MDL and RL
U = Sample result is below MDL.  A value of zero is used in the calculation

0
57.1
0.0443
25.8
1.24
3.19

0.00784

ALUMINUM
CALCIUM
IRON
MAGNESIUM
POTASSIUM
SODIUM
VANADIUM

Analyte
Sample
Result

U

F

F

C

4.88
61.0
1.92
27.2
25.8
28.0
0.510

Post Spike
Result C

5
5
2
5
25
25
.5

Spike
Added(SA)

 97.7
 193.3
 94.1
 80.5
 98.9
 100.5
 100.6

% R

75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125

Q

N

Control
Limit %R
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Initial Calibration Summary

INT_CAL_ICP - Modified 03/06/2008
PDF File ID: 2957216

Report generated: 02-JUL-2013 08:49

Microbac Laboratories Inc.

WG435992

ALUMINUM

CALCIUM

IRON

MAGNESIUM

POTASSIUM

SODIUM

VANADIUM

WG435992-01 WG435992-02 WG435992-03 WG435992-04 WG435992-05

0 .1 .2 10 20

0 .2 10 20

0 .04 .08 4 8

0 .1 .2 10 20

0 .5 1 50 100

0 .5 1 50 100

0 .01 .02 1 2

Conc Conc Conc Conc Conc

55.5 244 473 28400 57100

-63.5 35.4 2000 4070

-10.8 113 229 14000 28200

29.1 102 210 12300 24900

-23.1 521 1060 63100 127000

1080 4230 8410 532000 1050000

7480 1670 3240 187000 366000

INT INT INT INT INT

.999996

.999949

.999998

.99999

1

1

.999944

R

6010B

L13060982Login:

Analytical Method:

ICAL Worknum: 01-JUL-2013 08:36

PE-ICP2

WG435260Workgroup (AAB#):

Instrument ID:

Initial Calibration Date:

Q

INT = Instrument intensity
R   = Coefficient of correlation
Q   = Data Qualifier
*   = Out of Compliance; R < 0.995

NA NA
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ICB - Modified 07/14/2009

07/02/2013 08:49Report generated
2957218PDF File ID:

INITIAL CALIBRATION BLANK (ICB)
Microbac Laboratories Inc.

P2.070113.084048
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:08:40
Analyst:KHR

Workgroup (AAB#):
mg/LUnits:
6010BMethod:

L13060982Login Number: WG435992-07Sample ID:

Cal ID: -

Analytes MDL RDL Concentration Qualifier

ALUMINUM

CALCIUM

IRON

MAGNESIUM

POTASSIUM

SODIUM

VANADIUM

.08

.2

.04

.2

.4

.2

.004

.16

.4

.08

.4

.8

.4

.008

.08

.2

.04

.2

.4

.2

.004

U

U

U

U

U

U

U

U = Result is less than 2 x MDL

F = Result is between MDL and 2 x MDL

* = Result is above 2 x MDL

PE-ICP2 01-JUL-13
WATERMatrix:
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CCB - Modified 03/05/2008

07/02/2013 08:49Report generated
2957221PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Aluminum

 Calcium

 Iron

 Magnesium

 Potassium

 Sodium

 Vanadium

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

0.160

0.400

0.0800

0.400

0.800

0.400

0.00800

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

P2.070113.085555
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:08:55
Analyst:KHR

Workgroup (AAB#):
mg/LUnits:
6010BMethod:

L13060982Login Number: WG435992-13Sample ID:

U

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-JUL-13PE-ICP -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

07/02/2013 08:49Report generated
2957221PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Aluminum

 Calcium

 Iron

 Magnesium

 Potassium

 Sodium

 Vanadium

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

0.160

0.400

0.0800

0.400

0.800

0.400

0.00800

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

P2.070113.115327
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:11:53
Analyst:KHR

Workgroup (AAB#):
mg/LUnits:
6010BMethod:

L13060982Login Number: WG435992-23Sample ID:

U

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-JUL-13PE-ICP -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

07/02/2013 08:49Report generated
2957221PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Aluminum

 Calcium

 Iron

 Magnesium

 Potassium

 Sodium

 Vanadium

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

0.160

0.400

0.0800

0.400

0.800

0.400

0.00800

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

P2.070113.120635
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:12:06
Analyst:KHR

Workgroup (AAB#):
mg/LUnits:
6010BMethod:

L13060982Login Number: WG435992-25Sample ID:

U

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-JUL-13PE-ICP -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

07/02/2013 08:49Report generated
2957221PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Aluminum

 Calcium

 Iron

 Magnesium

 Potassium

 Sodium

 Vanadium

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

0.160

0.400

0.0800

0.400

0.800

0.400

0.00800

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

P2.070113.124100
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:12:41
Analyst:KHR

Workgroup (AAB#):
mg/LUnits:
6010BMethod:

L13060982Login Number: WG435992-27Sample ID:

U

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-JUL-13PE-ICP -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

07/02/2013 08:49Report generated
2957221PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Aluminum

 Calcium

 Iron

 Magnesium

 Potassium

 Sodium

 Vanadium

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

0.160

0.400

0.0800

0.400

0.800

0.400

0.00800

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

P2.070113.131707
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:13:17
Analyst:KHR

Workgroup (AAB#):
mg/LUnits:
6010BMethod:

L13060982Login Number: WG435992-29Sample ID:

U

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-JUL-13PE-ICP -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

07/02/2013 08:49Report generated
2957221PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Aluminum

 Calcium

 Iron

 Magnesium

 Potassium

 Sodium

 Vanadium

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

0.160

0.400

0.0800

0.400

0.800

0.400

0.00800

0.0800

0.200

0.0400

0.200

0.400

0.200

0.00400

P2.070113.133114
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:13:31
Analyst:KHR

Workgroup (AAB#):
mg/LUnits:
6010BMethod:

L13060982Login Number: WG435992-32Sample ID:

U

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

01-JUL-13PE-ICP -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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ICV - Modified 03/06/2008

07/02/2013 08:49Report generated
2957217PDF File ID:

INITIAL CALIBRATION VERIFICATION (ICV)
(Alternate Source)

Microbac Laboratories Inc.

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Vanadium

10
10
4
10
50
50
1

9.90
10.2
3.96
9.97
51.0
51.5
0.993

99.0
102
99.0
99.7
102
103
99.3

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Limit LIMITS

%REC

P2.070113.083845
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:08:38
Analyst:KHR

Workgroup (AAB#):
mg/LUnits:
6010BMethod:

L13060982Login Number: WG435992-06Sample ID:

01-JUL-13PE-ICP -Cal ID:
DOD4QC Key:
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CCV - Modified 03/05/2008

07/02/2013 08:49Report generated
2957220PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Vanadium

10.0
10.0
4.00
10.0
50.0
50.0
1.00

10.4
10.5
4.16
10.5
51.8
50.4
1.03

104
105
104
105
104
101
103

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

P2.070113.085350
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:08:53
Analyst:KHR

Workgroup (AAB#):

6010BMethod:
L13060982Login Number: WG435992-12Sample ID:

01-JUL-13PE-ICP -Cal ID:

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

07/02/2013 08:49Report generated
2957220PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Vanadium

10.0
10.0
4.00
10.0
50.0
50.0
1.00

9.94
10.1
3.91
9.75
50.2
50.2
0.983

99.4
101
97.7
97.5
100
100
98.3

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

P2.070113.115122
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:11:51
Analyst:KHR

Workgroup (AAB#):

6010BMethod:
L13060982Login Number: WG435992-22Sample ID:

01-JUL-13PE-ICP -Cal ID:

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

07/02/2013 08:49Report generated
2957220PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Vanadium

10.0
10.0
4.00
10.0
50.0
50.0
1.00

9.87
10.2
3.90
9.70
49.6
50.0
0.980

98.7
102
97.6
97.0
99.1
100
98.0

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

P2.070113.120430
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:12:04
Analyst:KHR

Workgroup (AAB#):

6010BMethod:
L13060982Login Number: WG435992-24Sample ID:

01-JUL-13PE-ICP -Cal ID:

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

07/02/2013 08:49Report generated
2957220PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Vanadium

10.0
10.0
4.00
10.0
50.0
50.0
1.00

9.81
10.3
3.89
9.61
49.6
49.8
0.999

98.1
103
97.2
96.1
99.3
99.6
99.9

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

P2.070113.123855
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:12:38
Analyst:KHR

Workgroup (AAB#):

6010BMethod:
L13060982Login Number: WG435992-26Sample ID:

01-JUL-13PE-ICP -Cal ID:

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

07/02/2013 08:49Report generated
2957220PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Vanadium

10.0
10.0
4.00
10.0
50.0
50.0
1.00

10.0
10.5
4.05
9.95
49.1
53.5
0.975

100
105
101
99.5
98.1
107
97.5

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

P2.070113.131501
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:13:15
Analyst:KHR

Workgroup (AAB#):

6010BMethod:
L13060982Login Number: WG435992-28Sample ID:

01-JUL-13PE-ICP -Cal ID:

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

07/02/2013 08:49Report generated
2957220PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Aluminum

Calcium

Iron

Magnesium

Potassium

Sodium

Vanadium

10.0
10.0
4.00
10.0
50.0
50.0
1.00

9.83
10.3
3.92
9.77
49.4
49.9
0.983

98.3
103
98.0
97.7
98.8
99.9
98.3

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

P2.070113.132909
WG435260

Instrument ID:PE-ICP2
File ID:

Run Date:07/01/2013
Run Time:13:29
Analyst:KHR

Workgroup (AAB#):

6010BMethod:
L13060982Login Number: WG435992-31Sample ID:

01-JUL-13PE-ICP -Cal ID:

UNITS

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

DOD4QC Key:

WATERMatrix:

Page 548

L13060982 / Revision: 0 / 1214 total pages Generated: 07/03/2013 10:36

Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982  D-119



INTERFERENCE CHECK SAMPLES

ICS - Modified 03/06/2008

07/02/2013 08:49Report generated
2957219PDF File ID:

Microbac Laboratories Inc.

 Aluminum
 Calcium
 Iron
 Magnesium
 Potassium
 Sodium
 Vanadium

ANALYTE
252 247
265 271
99.8 98.4
260 256

-0.0588 4.92
0.0286 4.98
-0.00262 0.244

Found Found
250 250
250 250
100 100
250 250
NS 5.00
NS 5.00
NS 0.250

True True Q%Recovery %Recovery
101 98.8
106 108
99.8 98.4
104 102
NS 98.4
NS 99.6
NS 97.6

L13060982Login number:
Instrument ID:PE-ICP2 Method:6010B

WG435260Workgroup (AAB#):

WG435992-10
WG435992-11

P2.070113.084946
P2.070113.085149

File ID:
File ID:

Units:mg/L

Sol. A Sol. AB

Sol. A
Sol. AB

:
:

NS = Not spiked
 * = Recovery of spiked element is outside acceptance limit of 80% - 120% of true value.
 # = Result for unspiked element is outside the acceptance limits of (+/-) the project
     reporting limit (RL).
 + = Result for unspiked element is outside the acceptance limits of (+/-) 2 times the project
     method detection limit (MDL).  This criteria is only applicable to specific QAPPs.

Matrix:Water
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KEMRON FORMS - Modified 08/28/2006

07/02/2013 09:02
Version 1.5
Report generated

2957235PDF File ID:

LRC SAMPLE

Analytes Expected Found Limits Q% Rec

Calcium

Magnesium

90

90

 500

 500

527

461

105

92.2

-

-

110

110

WG435260

Instrument ID:PE-ICP2
Run Date:07/01/2013
Run Time:08:36
Analyst:KHR

Workgroup (AAB#): mg/LUnits:

3015Prep Method:

WaterMatrix:

L13060982Login Number: WG435992Sample ID:

01-JUL-2013 08:36Cal ID: 01-JUL-13-

6010BMethod:
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CORR_FACTORS - Modified 03/05/2008

07/02/2013 08:49Report generated:
2957215PDF File ID:

INTERELEMENT CORRECTION FACTORS (ANNUALLY)
Microbac Laboratories Inc.

 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 0.0681 0 0
0 0 0 0 0
0 0.206 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 24.1 0
0 0 0 0 0
0 0 -0.490 1.50 0
0 0 0 5.90 -0.192

0.0717 0 0 0 0
-0.460 -0.119 -0.241 0.430 0.0546

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0.130 0 0 0 0
0 69.0 5.34 -1.00 -0.750
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

0.200 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-2.05 0 0.0990 0 0.360
0 0 0 0 0

AG AL AS B BA

Insturment ID:
Date:

Method:PE-ICP2
12/29/2012
6010B

Login Number:L13060982
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CORR_FACTORS - Modified 03/05/2008

07/02/2013 08:49Report generated:
2957215PDF File ID:

INTERELEMENT CORRECTION FACTORS (ANNUALLY)
Microbac Laboratories Inc.

 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 -0.158 0 0 -0.0238
0 0 0 0 0
0 10.0 0 5.00 0
0 0 0 0.337 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-0.0220 0 0 -0.200 0
0 180 -3.64 0 0
0 0 0 0 0

0.215 -24.0 0.000840 0.0262 0.0722
0 0 0 0 0
0 0 0 0 0
0 0.104 0 0 0

-0.100 0 0 0 0
-0.376 10.6 0.0420 -1.80 0.170

-0.00974 -831 -0.0400 0.129 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 0 0 0 0
0 3.00 0 2.21 0
0 0 0.0800 0 -0.567
0 0 0 0 -0.0400

BE CA CD CO CR

Insturment ID:
Date:

Method:PE-ICP2
12/29/2012
6010B

Login Number:L13060982
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CORR_FACTORS - Modified 03/05/2008

07/02/2013 08:49Report generated:
2957215PDF File ID:

INTERELEMENT CORRECTION FACTORS (ANNUALLY)
Microbac Laboratories Inc.

 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 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

-0.0400 0 0 0 0
0.280 2.77 0 0 0

0 0 0 0 0
-0.0800 0 0 0 0.540

0 0 0 0 0
0.154 0 0 0 0

0 0.0200 0 0 0
0 0 0 0 0

-0.0774 0 0 0 -18.0
0.150 0 0 0 0

0 0 0 0 0
0.0700 0 0 0 0

0 0 0 0 0
0 0 0 0 0
0 0 1.00 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

-1.05 0 0 0 0
-0.440 0 0 0 0
-0.0613 0 0 0 0

CU FE K LI MG

Insturment ID:
Date:

Method:PE-ICP2
12/29/2012
6010B

Login Number:L13060982
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CORR_FACTORS - Modified 03/05/2008

07/02/2013 08:49Report generated:
2957215PDF File ID:

INTERELEMENT CORRECTION FACTORS (ANNUALLY)
Microbac Laboratories Inc.

 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 -0.166
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 0 0
0 0 0 0 0

-0.110 0 0 0 0.0550
0 0 0 1.05 0.462
0 0 0 0 1.00

-0.0445 -0.0490 0 0 0.0327
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 -0.209 0 0 0.600

-0.197 0 0 0 -0.500
0 0 0 0 -0.190
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 0.400 0
0 0 0 0 0
0 0 0 0 0

-0.200 -0.480 0 0 -0.224
-0.0553 0 0 0 0

MN MO NA NI PB

Insturment ID:
Date:

Method:PE-ICP2
12/29/2012
6010B

Login Number:L13060982
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CORR_FACTORS - Modified 03/05/2008

07/02/2013 08:49Report generated:
2957215PDF File ID:

INTERELEMENT CORRECTION FACTORS (ANNUALLY)
Microbac Laboratories Inc.

 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 0.000612 0 0 0
0 0 0 0 0

-0.740 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 0.0223

8.46 0 0 0 0
0.730 -0.250 0 0 0

0 0 0 0 0
-0.0366 -0.210 0 0 0

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0.300 0 0 0

-1.46 0 11.1 0 0
-0.745 -0.376 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 0
0 0 0 0 0
0 -0.220 0 0 0

-0.920 -0.100 0 0 0
0 0 0 0 0

SB SE SI SN SR

Insturment ID:
Date:

Method:PE-ICP2
12/29/2012
6010B

Login Number:L13060982
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CORR_FACTORS - Modified 03/05/2008

07/02/2013 08:49Report generated:
2957215PDF File ID:

INTERELEMENT CORRECTION FACTORS (ANNUALLY)
Microbac Laboratories Inc.

 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 -0.0270 0 0
0 0 0 -0.300
0 0 0.200 0
0 0 0.0400 0
0 0 0 0
0 0 0 0
0 0 0 0

-0.150 0 0 0
0.297 0 0 -8.16

0 1.00 0 0
0 0 0 -0.200
0 0 -0.00351 0.000100
0 0 0 -0.100
0 0 0 0
0 0 0.0260 0
0 1.00 0 0
0 -0.120 0.178 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 0
0 -12.0 0 0
0 -2.76 0 -0.100
0 0 0 0

TI TL V ZN

Insturment ID:
Date:

Method:PE-ICP2
12/29/2012
6010B

Login Number:L13060982
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LINEAR_RANGE - Modified 03/06/2008

07/02/2013 08:49Report generated:
2957214PDF File ID:

LINEAR RANGE (QUARTERLY)
Microbac Laboratories Inc.

 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
 4.5
 450.0
 45.0
 45.0
 45.0
 450.0
 90.0
 0.9
 450.0
 27.0
 45.0
 45.0
 80.0
 45.0
 36.0
 4.5
 180.0
 2.7
 45.0
 45.0
 18.0
 45.0
 45.0

Concentration

Insturment ID:
Date:

Method:PE-ICP2
04/01/2013
6010B

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

(mg/L)

Login Number:L13060982
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2946961

26-JUN-2013 08:49

Analytes Concentration Dilution Qualifier

Arsenic, Total

Barium, Total

Cobalt, Total

Lead, Total

Manganese, Total

Selenium, Total

1

1

1

1

1

1

0.000500

0.00150

0.000500

0.000500

0.00100

0.000500

0.00100

0.00300

0.00100

0.00100

0.00200

0.00100

U

U

U

U

U

U

0.000500

0.00150

0.000500

0.000500

0.00100

0.000500

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| > 1/2 RL

NI.062513.131716
WG435288

Instrument ID:ICP-MS2
File ID:

Prep Date:06/24/13 06:38
Run Date:06/25/13 13:17
Analyst:JYH

Workgroup (AAB#): mg/LUnits:
6020Method:

WaterMatrix:

L13060982Login Number: WG435156-02Sample ID:

25-JUN-13Cal ID:ICP-MS-Contract #:

3015Prep Method:

LOD LOQ

LOD

LOQ

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS - Modified 03/06/2008

06/26/2013 08:49Report generated:
2946962PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)
Microbac Laboratories Inc.

NI.062513.132102
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:13:21
Analyst:JYH

Workgroup (AAB#): mg/LUnits:

3015Prep Method:

WaterMatrix:

L13060982Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG435156-03Sample ID:

25-JUN-13Cal ID:ICP-MS-DOD4QC Key:

Arsenic, Total

Barium, Total

Cobalt, Total

Lead, Total

Manganese, Total

Selenium, Total

80

80

80

80

80

80

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0634

0.0624

0.0623

0.0644

0.0636

0.0646

102

99.8

99.7

103

102

103

-

-

-

-

-

-

120

120

120

120

120

120

6020Method:

Lot#:STD57131
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MS_MSD - Modified 03/06/2008

06/26/2013 08:49Report generated
2946963PDF File ID:

Microbac Laboratories Inc.

MS/MSD REPORT

L13060982Loginnum:

WaterMatrix:

Arsenic, Total

Barium, Total

Cobalt, Total

Lead, Total

Manganese, Total

Selenium, Total

Analyte
MS MSD

0.0643 0.0642

0.117 0.118

0.0611 0.0610

0.0643 0.0649

0.0629 0.0624

0.0659 0.0661

Found Found

U

0.0569

U

U

0.00180

0.000943

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

103 103

96.5 97.6

97.8 97.6

103 104

97.7 96.9

104 104

0.226

0.584

0.215

0.891

0.841

0.330

MS MSDMS MSD

Spiked Spiked%Rec %Rec

80

80

80

80

80

80

-

-

-

-

-

-

120

120

120

120

120

120

20

20

20

20

20

20

%RPDParent
%Rec

Limits
RPD
Limit Q

Instrument ID:ICP-MS2
Parent ID:L13060982-05
Sample ID:
Sample ID:

L13060982-06
L13060982-07

MS
MSD

Method:6020

Units:mg/L

Contract #:
Cal ID: ICP-MS2- 25-JUN-13 WG435288Worknum:

NI.062513.132448
NI.062513.132834
NI.062513.133220

File ID:
File ID:

File ID:
Dil:
Dil:

1
1

Dil:1
Prep Method:3015

* FAILS %REC LIMIT

# FAILS RPD LIMIT
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Microbac Laboratories Inc.
Serial Dilution Report

SERIAL_DIL - Modified 09/22/2008

PDF File ID:

06/26/2013 08:48

2946957

L13060982
ICP-MS2
WG435288-02 NI.062513.134725 5

WG435288
6020
ug/L

L13060982-02 NI.062513.133953 1

Arsenic
Barium
Cobalt
Lead
Manganese
Selenium

ND
ND
ND
ND
ND
ND

U
U
U
U
U
U

ND
ND
ND
ND
ND
ND

Analyte Sample Qual Serial Dil % Diff
U
U
U
U
U
U

Qual Q

U = Result is below MDL.
F = Result is greater than or equal to MDL and less than the RL.
X = Result is greater than or equal to RL and less than
E = %D exceeds control limit of 10% and initial sample result is greater

Login:
Instrument:
Serial Dil: File ID: Dil: Units:

Method:
Worknum:

Sample: File ID: Dil:

    than or equal to times the MDL.100

100 times the MDL.
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POST SPIKE REPORT

POST_SPIKE - Modified 03/06/2008

06/26/2013 08:48Report generated:
2946958PDF File ID:

Microbac Laboratories Inc.

L13060982Sample Login ID:
Instrument ID:
Post Spike ID:

ICP-MS2
WG435288-01

Sample ID: L13060982-02
NI.062513.134339
NI.062513.133953

1
1

File ID:
File ID:

Dil:
Dil:

Worknum:
Method:

WG435288
6020

Units: ug/L
WaterMatrix:

N = % Recovery exceeds control limits
F = Result is between MDL and RL
U = Sample result is below MDL.  A value of zero is used in the calculation

0
0
0
0
0
0

ARSENIC
BARIUM
COBALT
LEAD
MANGANESE
SELENIUM

Analyte
Sample
Result

U
U
U
U
U
U

C

51.7
51.5
52.0
53.8
52.1
51.6

Post Spike
Result C

50
50
50
50
50
50

Spike
Added(SA)

 103.4
 103.1
 103.9
 107.7
 104.2
 103.3

% R

75 - 125
75 - 125
75 - 125
75 - 125
75 - 125
75 - 125

Q
Control
Limit %R
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Initial Calibration Summary

INT_CAL_ICP - Modified 03/06/2008
PDF File ID: 2946966

Report generated: 26-JUN-2013 08:49

Microbac Laboratories Inc.

WG435379

ARSENIC

BARIUM

COBALT

LEAD

MANGANESE

SELENIUM

WG435379-01 WG435379-02 WG435379-03 WG435379-04

0 .4 50 100

0 .4 50 100

0 .4 50 100

0 .4 50 100

0 .4 50 100

0 .4 50 100

Conc Conc Conc Conc

-223 -148 58800 116000

28.7 154 96500 192000

165 408 197000 385000

318 718 338000 668000

809 1240 301000 582000

6.90 15.3 5850 11700

INT INT INT INT

.999976

.999988

.999898

.999997

.999842

.999998

R

6020

L13060982Login:

Analytical Method:

ICAL Worknum: 25-JUN-2013 09:20

ICP-MS2

WG435288Workgroup (AAB#):

Instrument ID:

Initial Calibration Date:

Q

INT = Instrument intensity
R   = Coefficient of correlation
Q   = Data Qualifier
*   = Out of Compliance; R < 0.995
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ICB - Modified 07/14/2009

06/26/2013 08:49Report generated
2946968PDF File ID:

INITIAL CALIBRATION BLANK (ICB)
Microbac Laboratories Inc.

NI.062513.092828
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:09:28
Analyst:JYH

Workgroup (AAB#):
ug/LUnits:
6020Method:

L13060982Login Number: WG435379-06Sample ID:

Cal ID: -

Analytes MDL RDL Concentration Qualifier

ARSENIC

BARIUM

COBALT

MANGANESE

LEAD

SELENIUM

.2

.6

.2

.4

.2

.2

.4

1.2

.4

.8

.4

.4

.2

.6

.2

.4

.2

.2

U

U

U

U

U

U

U = Result is less than 2 x MDL

F = Result is between MDL and 2 x MDL

* = Result is above 2 x MDL

ICP-MS2 25-JUN-13
WATERMatrix:
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CCB - Modified 03/05/2008

06/26/2013 08:49Report generated
2946971PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Arsenic

 Barium

 Cobalt

 Lead

 Manganese

 Selenium

0.200

0.600

0.200

0.200

0.400

0.200

0.400

1.20

0.400

0.400

0.800

0.400

0.200

0.600

0.200

0.200

0.400

0.200

NI.062513.094724
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:09:47
Analyst:JYH

Workgroup (AAB#):
ug/LUnits:
6020Method:

L13060982Login Number: WG435379-11Sample ID:

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

25-JUN-13ICP-MS -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

06/26/2013 08:49Report generated
2946971PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Arsenic

 Barium

 Cobalt

 Lead

 Manganese

 Selenium

0.200

0.600

0.200

0.200

0.400

0.200

0.400

1.20

0.400

0.400

0.800

0.400

0.200

0.600

0.200

0.200

0.400

0.200

NI.062513.130849
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:13:08
Analyst:JYH

Workgroup (AAB#):
ug/LUnits:
6020Method:

L13060982Login Number: WG435379-21Sample ID:

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

25-JUN-13ICP-MS -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

06/26/2013 08:49Report generated
2946971PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Arsenic

 Barium

 Cobalt

 Lead

 Manganese

 Selenium

0.200

0.600

0.200

0.200

0.400

0.200

0.400

1.20

0.400

0.400

0.800

0.400

0.200

0.600

0.200

0.200

0.400

0.200

NI.062513.135847
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:13:58
Analyst:JYH

Workgroup (AAB#):
ug/LUnits:
6020Method:

L13060982Login Number: WG435379-24Sample ID:

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

25-JUN-13ICP-MS -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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CCB - Modified 03/05/2008

06/26/2013 08:49Report generated
2946971PDF File ID:

CONTINUING CALIBRATION BLANK (CCB)
Microbac Laboratories Inc.

Analytes MDL RDL Concentration Qualifier

 Arsenic

 Barium

 Cobalt

 Lead

 Manganese

 Selenium

0.200

0.600

0.200

0.200

0.400

0.200

0.400

1.20

0.400

0.400

0.800

0.400

0.200

0.600

0.200

0.200

0.400

0.200

NI.062513.144409
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:14:44
Analyst:JYH

Workgroup (AAB#):
ug/LUnits:
6020Method:

L13060982Login Number: WG435379-26Sample ID:

U

U

U

U

U

U

U = Result is less than MDL.
F = Result is between MDL and RL.

25-JUN-13ICP-MS -Cal ID:

* = Result is above RL.

WATERMatrix: QAPP:DOD4
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ICV - Modified 03/06/2008

06/26/2013 08:49Report generated
2946967PDF File ID:

INITIAL CALIBRATION VERIFICATION (ICV)
(Alternate Source)

Microbac Laboratories Inc.

Arsenic

Barium

Cobalt

Lead

Manganese

Selenium

50
50
50
50
50
50

49.7
49.7
50.1
50.0
49.6
49.9

99.4
99.5
100
99.9
99.2
99.9

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Limit LIMITS

%REC

NI.062513.092434
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:09:24
Analyst:JYH

Workgroup (AAB#):
ug/LUnits:
6020Method:

L13060982Login Number: WG435379-05Sample ID:

25-JUN-13ICP-MS -Cal ID:
DOD4QC Key:
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CCV - Modified 03/05/2008

06/26/2013 08:49Report generated
2946970PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Arsenic

Barium

Cobalt

Lead

Manganese

Selenium

50.0
50.0
50.0
50.0
50.0
50.0

50.4
49.7
50.5
51.4
50.3
51.7

101
99.5
101
103
101
103

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

NI.062513.094337
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:09:43
Analyst:JYH

Workgroup (AAB#):

6020Method:
L13060982Login Number: WG435379-10Sample ID:

25-JUN-13ICP-MS -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

DOD4QC Key:

WATERMatrix:

Page 776

L13060982 / Revision: 0 / 1214 total pages Generated: 07/03/2013 10:36

Radford Army Ammunition Plant:  Data Validation for Lab Report L13060982  D-143



CCV - Modified 03/05/2008

06/26/2013 08:49Report generated
2946970PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Arsenic

Barium

Cobalt

Lead

Manganese

Selenium

50.0
50.0
50.0
50.0
50.0
50.0

50.7
48.7
49.9
52.0
49.4
51.7

101
97.3
99.8
104
98.8
103

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

NI.062513.130503
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:13:05
Analyst:JYH

Workgroup (AAB#):

6020Method:
L13060982Login Number: WG435379-20Sample ID:

25-JUN-13ICP-MS -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

06/26/2013 08:49Report generated
2946970PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Arsenic

Barium

Cobalt

Lead

Manganese

Selenium

50.0
50.0
50.0
50.0
50.0
50.0

50.0
49.1
49.3
50.9
49.5
50.4

100
98.2
98.5
102
99.0
101

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

NI.062513.135501
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:13:55
Analyst:JYH

Workgroup (AAB#):

6020Method:
L13060982Login Number: WG435379-23Sample ID:

25-JUN-13ICP-MS -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

DOD4QC Key:

WATERMatrix:
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CCV - Modified 03/05/2008

06/26/2013 08:49Report generated
2946970PDF File ID:

CONTINUING CALIBRATION VERIFICATION (CCV)
Microbac Laboratories Inc.

Arsenic

Barium

Cobalt

Lead

Manganese

Selenium

50.0
50.0
50.0
50.0
50.0
50.0

50.7
49.9
49.5
51.8
49.7
50.7

101
99.7
98.9
104
99.5
101

90 - 110
90 - 110
90 - 110
90 - 110
90 - 110
90 - 110

Analyte Expected Found Q

* Exceeds 

LIMITS

 Criteria LIMITS

%REC

NI.062513.144023
WG435288

Instrument ID:ICP-MS2
File ID:

Run Date:06/25/2013
Run Time:14:40
Analyst:JYH

Workgroup (AAB#):

6020Method:
L13060982Login Number: WG435379-25Sample ID:

25-JUN-13ICP-MS -Cal ID:

UNITS

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

DOD4QC Key:

WATERMatrix:
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INTERFERENCE CHECK SAMPLES

ICS - Modified 03/06/2008

06/26/2013 08:49Report generated
2946969PDF File ID:

Microbac Laboratories Inc.

 Arsenic
 Barium
 Cobalt
 Lead
 Manganese
 Selenium

ANALYTE
-0.0269 103
0.00920 100
0.0374 101
0.0165 104
0.0401 99.0
0.0331 105

Found Found
NS 100
NS 100
NS 100
NS 100
NS 100
NS 100

True True Q%Recovery %Recovery
NS 103
NS 100
NS 101
NS 104
NS 99.0
NS 105

L13060982Login number:
Instrument ID:ICP-MS2 Method:6020

WG435288Workgroup (AAB#):

WG435379-08
WG435379-09

NI.062513.093602
NI.062513.093948

File ID:
File ID:

Units:ug/L

Sol. A Sol. AB

Sol. A
Sol. AB

:
:

NS = Not spiked
 * = Recovery of spiked element is outside acceptance limit of 80% - 120% of true value.
 # = Result for unspiked element is outside the acceptance limits of (+/-) the project
     reporting limit (RL).
 + = Result for unspiked element is outside the acceptance limits of (+/-) 2 times the project
     method detection limit (MDL).  This criteria is only applicable to specific QAPPs.

Matrix:Water
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INTERNAL STANDARD REPORT

INT_STD_ICPMS - Modified 07/28/2010

06/26/2013 08:49Report generated:
2946965PDF File ID:

Acceptance criteria: 30% - 120% Underlined recoveries are out of range
Acceptance criteria for CCVs and CCBs for method SW846-6020: 80% - 120%

Microbac Laboratories Inc.

WG435288

L13060982-01

L13060982-02

L13060982-03

L13060982-05

L13060982-06

L13060982-07

L13060982-08

L13060982-09

L13060982-10

L13060982-11

L13060982-12

WG435156-02

WG435156-03

WG435288-01

WG435288-02

WG435379-05

WG435379-06

WG435379-07

WG435379-08

WG435379-09

WG435379-10

WG435379-11

WG435379-20

WG435379-21

WG435379-22

WG435379-23

WG435379-24

WG435379-25

WG435379-26

WG435379-29

Sample

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

SAMP

BLANK

LCS

PSPK

SERIAL

ICV

ICB

LLICV

ICS

ICS

CCV

CCB

CCV

CCB

LLCCV

CCV

CCB

CCV

CCB

LLCCV

Type

25-JUN-2013 13:36

25-JUN-2013 13:39

25-JUN-2013 14:06

25-JUN-2013 13:24

25-JUN-2013 13:28

25-JUN-2013 13:32

25-JUN-2013 14:10

25-JUN-2013 14:13

25-JUN-2013 14:17

25-JUN-2013 14:21

25-JUN-2013 14:25

25-JUN-2013 13:17

25-JUN-2013 13:21

25-JUN-2013 13:43

25-JUN-2013 13:47

25-JUN-2013 09:24

25-JUN-2013 09:28

25-JUN-2013 09:32

25-JUN-2013 09:36

25-JUN-2013 09:39

25-JUN-2013 09:43

25-JUN-2013 09:47

25-JUN-2013 13:05

25-JUN-2013 13:08

25-JUN-2013 13:12

25-JUN-2013 13:55

25-JUN-2013 13:58

25-JUN-2013 14:40

25-JUN-2013 14:44

25-JUN-2013 15:22

Run Date

BISMUTH GERMANIUM INDIUM LITHIUM

% Rec % Rec % Rec % Rec

95.848 94.465 96.825 105.296

98.454 93.715 96.956 103.485

97.536 93.071 97.772 103.412

97.477 93.942 98.021 105.918

96.584 94.815 98.005 105.493

96.433 95.417 98.364 105.933

93.591 90.985 94.888 102.078

94.358 92.188 95.409 102.252

91.885 89.901 93.382 100.042

93.067 90.099 92.832 100.889

91.616 89.812 92.389 98.676

91.602 83.906 88.179 90.123

99.103 94.747 99.39 103.534

100.268 97.973 101.622 107.867

91.373 85.206 87.9 91.508

100.096 100.505 100.772 101.853

101.379 100.802 101.191 103.774

102.02 100.961 102.215 103.65

96.362 93.967 95.495 96.591

102.955 103.984 104.854 110.435

103.337 104.293 105.916 109.13

102.646 100.902 103.975 106.461

97.982 93.905 100.318 104.189

98.962 92.532 98.825 103.664

98.206 94.096 98.876 101.895

96.185 94.536 97.348 101.324

95.902 92.576 95.245 97.88

94.235 90.59 94.318 97.877

94.595 89.449 93.945 95.729

93.132 89.158 91.697 95.667

Analytical Workgroup:

L13060982Login:

Matrix:1

6020Analytical Method:

ICP-MS2Instrument: Analyst:JYH

ICAL Date:25-JUN-2013 09:09
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LINEAR_RANGE - Modified 03/06/2008

06/26/2013 08:49Report generated:
2946964PDF File ID:

LINEAR RANGE (QUARTERLY)
Microbac Laboratories Inc.

 Antimony
 Arsenic
 Barium
 Cadmium
 Chromium
 Cobalt
 Copper
 Lead
 Manganese
 Nickel
 Selenium
 Silver
 Thallium
 Uranium
 Vanadium
 Zinc

Analyte

 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00
 1.00

Integration Time
(Sec.)

 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0
 100.0

Concentration

Insturment ID:
Date:

Method:ICP-MS2
03/12/2013
6020

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

(ug/L)

Login Number:L13060982
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Table 1
November 2011 Screening Levels for Groundwater SVOC PAH Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

1 of 5 Revised Date: 10/29/2013

Method CAS Chemical CSL T-NCSL MCL Units Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit

SW8270C PAHL 56-55-3 Benzo(a)anthracene 0.029 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.026 U 0.026 0.0521 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.0255 U 0.0255 0.051 ug/L
SW8270C PAHL 50-32-8 Benzo(a)pyrene 0.0029 0.20 ug/L < 0.0281 U 0.0281 0.0562 ug/L < 0.026 U 0.026 0.0521 ug/L < 0.0269 U 0.0269 0.0538 ug/L < 0.0281 U 0.0281 0.0562 ug/L < 0.0255 U 0.0255 0.051 ug/L
SW8270C PAHL 205-99-2 Benzo(b)fluoranthene 0.029 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.026 U 0.026 0.0521 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.0255 U 0.0255 0.051 ug/L
SW8270C PAHL 207-08-9 Benzo(k)fluoranthene 0.29 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.026 U 0.026 0.0521 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.0255 U 0.0255 0.051 ug/L
SW8270C PAHL 218-01-9 Chrysene 2.9 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.026 U 0.026 0.0521 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0308 J 0.0281 0.0562 ug/L 0.0255 U 0.0255 0.051 ug/L

Notes:
CAS = Chemical Abstracts Service U = Not Detected. The asscociated number indicates the approximate sample concentration
ug/L = Microgram Per Liter B = Not detected substantially above the level reported in laboratory or field blanks.
T = Total R = Unusable result. Analyte may or may not be present in the sample.
D = Dissolved J = Analyte present. Reported value may or may not be accurate or precise.
CSL = Carcinogenic Screening Level K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
T-NCSL = Adjusted Noncarcinogenic Screening Level L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
MCL = Maximum Contaminant Level UJ = Not detected. Quantitation limit may be inaccurate or imprecise.

### = Lowest Value For Screening UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate
Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

NNSample Type

40LFMW01
40LFMW01GW112111

11/21/2011
N

Location ID
Sample ID

3/6/2012
N

40LFMW01
LFMW01GW061212

Sample Date 6/12/2012

40LFMW01
LFMW01GW92612

9/26/2012

40LFMW01
40DUPGW030612

3/6/2012
FD

40LFMW01
40LFMW01GW030612



Table 1
November 2011 Screening Levels for Groundwater SVOC PAH Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

2 of 5 Revised Date: 10/29/2013

Method CAS Chemical CSL T-NCSL MCL Units
SW8270C PAHL 56-55-3 Benzo(a)anthracene 0.029 ug/L
SW8270C PAHL 50-32-8 Benzo(a)pyrene 0.0029 0.20 ug/L
SW8270C PAHL 205-99-2 Benzo(b)fluoranthene 0.029 ug/L
SW8270C PAHL 207-08-9 Benzo(k)fluoranthene 0.29 ug/L
SW8270C PAHL 218-01-9 Chrysene 2.9 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate
Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

Sample Type

Location ID
Sample ID

Sample Date

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit

0.026 U 0.026 0.0521 ug/L 0.0258 U 0.0258 0.0515 ug/L 0.0263 U 0.0263 0.0526 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0255 U 0.0255 0.051 ug/L
< 0.026 U 0.026 0.0521 ug/L < 0.0258 U 0.0258 0.0515 ug/L < 0.0263 U 0.0263 0.0526 ug/L < 0.0269 U 0.0269 0.0538 ug/L < 0.0255 U 0.0255 0.051 ug/L
0.026 U 0.026 0.0521 ug/L 0.0258 U 0.0258 0.0515 ug/L 0.0263 U 0.0263 0.0526 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0255 U 0.0255 0.051 ug/L
0.026 U 0.026 0.0521 ug/L 0.0258 U 0.0258 0.0515 ug/L 0.0263 U 0.0263 0.0526 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0255 U 0.0255 0.051 ug/L
0.026 U 0.026 0.0521 ug/L 0.0258 U 0.0258 0.0515 ug/L 0.0263 U 0.0263 0.0526 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0255 U 0.0255 0.051 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.

11/20/2011
40DUPGW112011

40MW5
40MW5GW112011

11/20/2011
FD

40MW5
40MW5GW030712

3/7/2012
N

40MW540LFMW01
40DUPGW61913

6/19/2013
FD

40LFMW01
LFMW01GW61913

6/19/2013
N N



Table 1
November 2011 Screening Levels for Groundwater SVOC PAH Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

3 of 5 Revised Date: 10/29/2013

Method CAS Chemical CSL T-NCSL MCL Units
SW8270C PAHL 56-55-3 Benzo(a)anthracene 0.029 ug/L
SW8270C PAHL 50-32-8 Benzo(a)pyrene 0.0029 0.20 ug/L
SW8270C PAHL 205-99-2 Benzo(b)fluoranthene 0.029 ug/L
SW8270C PAHL 207-08-9 Benzo(k)fluoranthene 0.29 ug/L
SW8270C PAHL 218-01-9 Chrysene 2.9 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate
Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

Sample Type

Location ID
Sample ID

Sample Date

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit

0.026 UJ 0.026 0.0521 ug/L 0.0255 U 0.0255 0.051 ug/L < 0.0338 U 0.0338 0.0676 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0287 U 0.0287 0.0575 ug/L
< 0.026 UJ 0.026 0.0521 ug/L < 0.0255 U 0.0255 0.051 ug/L < 0.0338 U 0.0338 0.0676 ug/L < 0.0269 U 0.0269 0.0538 ug/L < 0.0287 U 0.0287 0.0575 ug/L
0.026 UJ 0.026 0.0521 ug/L 0.0255 U 0.0255 0.051 ug/L < 0.0338 U 0.0338 0.0676 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0287 U 0.0287 0.0575 ug/L
0.026 UJ 0.026 0.0521 ug/L 0.0255 U 0.0255 0.051 ug/L 0.0338 U 0.0338 0.0676 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0287 U 0.0287 0.0575 ug/L
0.026 UJ 0.026 0.0521 ug/L 0.0255 U 0.0255 0.051 ug/L 0.0338 U 0.0338 0.0676 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0287 U 0.0287 0.0575 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.

40MW5
40MW5GW92512

9/25/2012
N

40MW5
40DUPGW92512

9/25/2012
FD

40MW5
40MW5GW061212

6/12/2012
N

40MW6
40MW6GW112111

11/21/2011
N

6/19/2013
N

40MW5
40MW5GW61913



Table 1
November 2011 Screening Levels for Groundwater SVOC PAH Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

4 of 5 Revised Date: 10/29/2013

Method CAS Chemical CSL T-NCSL MCL Units
SW8270C PAHL 56-55-3 Benzo(a)anthracene 0.029 ug/L
SW8270C PAHL 50-32-8 Benzo(a)pyrene 0.0029 0.20 ug/L
SW8270C PAHL 205-99-2 Benzo(b)fluoranthene 0.029 ug/L
SW8270C PAHL 207-08-9 Benzo(k)fluoranthene 0.29 ug/L
SW8270C PAHL 218-01-9 Chrysene 2.9 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate
Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

Sample Type

Location ID
Sample ID

Sample Date

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit

0.0269 U 0.0269 0.0538 ug/L 0.0255 0.0255 0.051 ug/L 0.211 J 0.0281 0.0562 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.0258 U 0.0258 0.0515 ug/L
< 0.0269 U 0.0269 0.0538 ug/L < 0.0255 0.0255 0.051 ug/L 0.0793 J 0.0281 0.0562 ug/L < 0.0281 U 0.0281 0.0562 ug/L < 0.0258 U 0.0258 0.0515 ug/L
0.0269 U 0.0269 0.0538 ug/L 0.0255 0.0255 0.051 ug/L 0.261 J 0.0281 0.0562 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.0258 U 0.0258 0.0515 ug/L
0.0269 U 0.0269 0.0538 ug/L 0.0255 0.0255 0.051 ug/L 0.17 J 0.0281 0.0562 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.0258 U 0.0258 0.0515 ug/L
0.0269 U 0.0269 0.0538 ug/L 0.0301 0.0255 0.051 ug/L 0.89 J 0.0281 0.0562 ug/L 0.0281 U 0.0281 0.0562 ug/L 0.0258 U 0.0258 0.0515 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.

40MW6

9/25/2012
40MW6GW92512

6/12/2012
FD

40MW6

N
6/12/2012

N

40MW6GW030712
3/7/2012

N

40MW6 40MW6
40DUPGW061212 40MW6GW061212

40MW6
40MW6GW61913

6/19/2013
N



Table 1
November 2011 Screening Levels for Groundwater SVOC PAH Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

5 of 5 Revised Date: 10/29/2013

Method CAS Chemical CSL T-NCSL MCL Units
SW8270C PAHL 56-55-3 Benzo(a)anthracene 0.029 ug/L
SW8270C PAHL 50-32-8 Benzo(a)pyrene 0.0029 0.20 ug/L
SW8270C PAHL 205-99-2 Benzo(b)fluoranthene 0.029 ug/L
SW8270C PAHL 207-08-9 Benzo(k)fluoranthene 0.29 ug/L
SW8270C PAHL 218-01-9 Chrysene 2.9 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate
Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

Sample Type

Location ID
Sample ID

Sample Date

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit

0.0255 U 0.0255 0.051 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0284 U 0.0284 0.0568 ug/L 0.025 U 0.025 0.05 ug/L 0.0275 U 0.0275 0.0549 ug/L
< 0.0255 U 0.0255 0.051 ug/L < 0.0269 U 0.0269 0.0538 ug/L < 0.0284 U 0.0284 0.0568 ug/L < 0.025 U 0.025 0.05 ug/L < 0.0275 U 0.0275 0.0549 ug/L
0.0255 U 0.0255 0.051 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0284 U 0.0284 0.0568 ug/L 0.025 U 0.025 0.05 ug/L 0.0275 U 0.0275 0.0549 ug/L
0.0255 U 0.0255 0.051 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0284 U 0.0284 0.0568 ug/L 0.025 U 0.025 0.05 ug/L 0.0275 U 0.0275 0.0549 ug/L
0.0255 U 0.0255 0.051 ug/L 0.0269 U 0.0269 0.0538 ug/L 0.0832 J 0.0284 0.0568 ug/L 0.025 U 0.025 0.05 ug/L 0.0275 U 0.0275 0.0549 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.

40MW7
40MW7GW92512

9/25/2012
N

40MW7
40MW7GW601212

6/12/2012
N

40MW7GW112011
11/20/2011

N

40MW7
40MW7GW030612

3/6/2012
N

40MW7
40MW7GW61913

6/19/2013
N

40MW7



Table 2
November 2011 Screening Levels for Groundwater VOC Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

1 of 4 Date Revised:10/29/2013

Method CAS Chemical CSL T-NCSL MCL Units Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit

SW8260B 110-75-8 2-Chloroethyl vinyl ether ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 U 2 10 ug/L < 2 U 2 10 ug/L
SW8260B 67-64-1 Acetone 1200 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 U 2.5 10 ug/L 2.5 U 2.5 10 ug/L

Notes:
CAS = Chemical Abstracts Service U = Not Detected. The asscociated number indicates the approximate sample concentration
ug/L = Microgram Per Liter B = Not detected substantially above the level reported in laboratory or field blanks.
T = Total R = Unusable result. Analyte may or may not be present in the sample.
D = Dissolved J = Analyte present. Reported value may or may not be accurate or precise.
CSL = Carcinogenic Screening Level K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
T-NCSL = Adjusted Noncarcinogenic Screening Level L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
MCL = Maximum Contaminant Level UJ = Not detected. Quantitation limit may be inaccurate or imprecise.

### = Lowest Value For Screening UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

40LFMW01
40DUPGW61913

6/19/2013
FD

40LFMW01
LFMW01GW61913

6/19/2013
N

40LFMW01
LFMW01GW92612

9/26/2012
N

40LFMW01
LFMW01GW061212

6/12/2012
NFD N

40LFMW01 40LFMW01
40DUPGW030612 40LFMW01GW030612

3/6/2012 3/6/2012

Location ID
Sample ID

Sample Date
Sample Type

40LFMW01
40LFMW01GW112111

11/21/2011
N

Screening Levels are based on USEPA Region III Risk-Based 
Concentration values from the November, 2011 RBC Table. 
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November 2011 Screening Levels for Groundwater VOC Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2
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Method CAS Chemical CSL T-NCSL MCL Units
SW8260B 110-75-8 2-Chloroethyl vinyl ether ug/L
SW8260B 67-64-1 Acetone 1200 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Location ID
Sample ID

Sample Date
Sample Type

Screening Levels are based on USEPA Region III Risk-Based 
Concentration values from the November, 2011 RBC Table. 

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit

< 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 U 2 10 ug/L
2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 U 2.5 10 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.

40MW5
40MW5GW61913

6/19/2013
NFD N

40MW5 40MW5
40DUPGW92512 40MW5GW92512

9/25/2012 9/25/2012

40MW5
40MW5GW061212

6/12/2012
N

40MW5
40DUPGW112011

40MW5
40MW5GW030712

3/7/2012
N

11/20/2011
FD

40MW5
40MW5GW112011

11/20/2011
N
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SWMU 40 (RAAP-009)
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Longterm Monitoring Data Year 2
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Method CAS Chemical CSL T-NCSL MCL Units
SW8260B 110-75-8 2-Chloroethyl vinyl ether ug/L
SW8260B 67-64-1 Acetone 1200 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Location ID
Sample ID

Sample Date
Sample Type

Screening Levels are based on USEPA Region III Risk-Based 
Concentration values from the November, 2011 RBC Table. 

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ

DL 
Unit

< 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 U 2 10 ug/L < 2 R 2 10 ug/L
2.5 U 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 U 2.5 10 ug/L 4.38 L 2.5 10 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.

40MW6
40MW6GW61913

40MW6
40MW6GW92512

9/25/2012
NFD N

6/19/2013
N

40MW6 40MW6
40DUPGW061212 40MW6GW061212

6/12/2012 6/12/2012
40MW6GW030712

3/7/2012
N

40MW6
40MW6GW112111

11/21/2011
N

40MW7
40MW7GW112011

11/20/2011
N

40MW6
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Method CAS Chemical CSL T-NCSL MCL Units
SW8260B 110-75-8 2-Chloroethyl vinyl ether ug/L
SW8260B 67-64-1 Acetone 1200 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Location ID
Sample ID

Sample Date
Sample Type

Screening Levels are based on USEPA Region III Risk-Based 
Concentration values from the November, 2011 RBC Table. 

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit

< 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 R 2 10 ug/L < 2 U 2 10 ug/L
2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 R 2.5 10 ug/L 2.5 UJ 2.5 10 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.

40MW7
40MW7GW61913

6/19/2013
N

40MW7
40MW7GW92512

9/25/2012
N

40MW7
40MW7GW601212

6/12/2012
N

40MW7
40MW7GW030612

3/6/2012
N



Table 3
November 2011 Screening Levels for Groundwater Metals Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

1 of 4 Revised Date: 10/29/2013

Method CAS Chemical fraction CSL T-NCSL MCL Units Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit

SW6010B 7429-90-5 Aluminum T 1600 ug/L 17900 50 100 ug/L 112 50 100 ug/L 123 50 100 ug/L 74.8 J 50 100 ug/L 9150 50 100 ug/L 127 J 100 200 ug/L 145 J 100 200 ug/L
SW6010B 7429-90-5 Aluminum D 1600 ug/L 50 U 50 100 ug/L NS NS 50 U 50 100 ug/L 92.9 J 50 100 ug/L < 100 U 100 200 ug/L 100 U 100 200 ug/L
SW6010B 7439-89-6 Iron T 1100 ug/L 21800 L 50 100 ug/L 87.5 J 50 100 ug/L 93 J 50 100 ug/L 120 50 100 ug/L 8950 50 100 ug/L 290 50 100 ug/L 311 50 100 ug/L
SW6010B 7439-89-6 Iron D 1100 ug/L 102 50 100 ug/L NS NS 50 U 50 100 ug/L 74.1 J 50 100 ug/L 50 U 50 100 ug/L 50 U 50 100 ug/L
SW6010B 7439-95-4 Magnesium T ug/L 74800 250 500 ug/L 27800 250 500 ug/L 28100 250 500 ug/L 33800 2500 5000 ug/L 51100 250 500 ug/L 30300 250 500 ug/L 29200 250 500 ug/L
SW6010B 7439-95-4 Magnesium D ug/L 33100 250 500 ug/L NS NS 32700 2500 5000 ug/L 35400 250 500 ug/L 29300 250 500 ug/L 29800 250 500 ug/L
SW6010B 7440-09-7 Potassium T ug/L 5920 500 1000 ug/L 943 J 500 1000 ug/L 885 J 500 1000 ug/L 1740 500 1000 ug/L 3700 500 1000 ug/L 1740 500 1000 ug/L 1660 500 1000 ug/L
SW6010B 7440-09-7 Potassium D ug/L 1620 500 1000 ug/L NS NS 1630 500 1000 ug/L 1690 500 1000 ug/L 1620 500 1000 ug/L 1690 500 1000 ug/L
SW6010B 7440-23-5 Sodium T ug/L 8230 250 500 ug/L 7860 250 500 ug/L 7690 250 500 ug/L 8450 250 500 ug/L 6640 250 500 ug/L 8410 250 500 ug/L 8180 250 500 ug/L
SW6010B 7440-23-5 Sodium D ug/L 8480 250 500 ug/L NS NS 8120 250 500 ug/L 7100 250 500 ug/L 8490 250 500 ug/L 8540 250 500 ug/L
SW6010B 7440-62-2 Vanadium T 7.8 ug/L 32.5 5 10 ug/L 5 U 5 10 ug/L 5 U 5 10 ug/L 5 U 5 10 ug/L 18.1 5 10 ug/L 8.64 J 5 10 ug/L 9.29 J 5 10 ug/L
SW6010B 7440-62-2 Vanadium D 7.8 ug/L 5 U 5 10 ug/L NS NS 5 U 5 10 ug/L 5 U 5 10 ug/L 10.9 5 10 ug/L 10.8 5 10 ug/L
SW6010B 7440-70-2 Calcium T ug/L 142000 100 200 ug/L 71300 J 100 200 ug/L 71400 J 100 200 ug/L 82800 1000 2000 ug/L 105000 100 200 ug/L 75800 250 500 ug/L 75900 250 500 ug/L
SW6010B 7440-70-2 Calcium D ug/L 81500 100 200 ug/L NS NS 82000 1000 2000 ug/L 85700 100 200 ug/L 78100 250 500 ug/L 77700 250 500 ug/L
SW6020 7439-92-1 Lead T 15 ug/L 11 1 2 ug/L 0.5 U 0.5 1 ug/L 0.5 U 0.5 1 ug/L 0.5 UL 0.5 1 ug/L 5.46 0.5 1 ug/L 0.5 U 0.5 1 ug/L 0.5 U 0.5 1 ug/L
SW6020 7439-92-1 Lead D 15 ug/L < 1 U 1 2 ug/L NS NS 0.5 U 0.5 1 ug/L 0.5 U 0.5 1 ug/L 0.5 U 0.5 1 ug/L 0.5 U 0.5 1 ug/L
SW6020 7439-96-5 Manganese T 32 ug/L 125 2 4 ug/L 1.25 J 1 2 ug/L 1.52 J 1 2 ug/L 2.18 L 1 2 ug/L 52.6 1 2 ug/L 2.48 1 2 ug/L 2.89 1 2 ug/L
SW6020 7439-96-5 Manganese D 32 ug/L 3.95 B 2 4 ug/L NS NS 1 UL 1 2 ug/L 1 U 1 2 ug/L 1 U 1 2 ug/L 1 U 1 2 ug/L
SW6020 7440-38-2 Arsenic T 0.045 0.47 10 ug/L 2.68 1 2 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L 1.43 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L
SW6020 7440-38-2 Arsenic D 0.045 0.47 10 ug/L < 1 U 1 2 ug/L NS NS < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L
SW6020 7440-39-3 Barium T 290 2000 ug/L 133 3 6 ug/L 94.7 1.5 3 ug/L 94.1 1.5 3 ug/L 65.7 L 1.5 3 ug/L 125 1.5 3 ug/L 61.9 1.5 3 ug/L 62.3 1.5 3 ug/L
SW6020 7440-39-3 Barium D 290 2000 ug/L 90.2 3 6 ug/L NS NS 63.4 1.5 3 ug/L 92.6 1.5 3 ug/L 61.4 1.5 3 ug/L 57.5 1.5 3 ug/L
SW6020 7440-48-4 Cobalt T 0.47 ug/L 5.54 1 2 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L 3.14 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L
SW6020 7440-48-4 Cobalt D 0.47 ug/L < 1 U 1 2 ug/L NS NS < 0.5 U 0.5 1 ug/L 0.903 J 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L
SW6020 7782-49-2 Selenium T 7.8 50 ug/L 1 U 1 2 ug/L 0.5 UL 0.5 1 ug/L 0.5 UL 0.5 1 ug/L 0.726 K 0.5 1 ug/L 1.18 0.5 1 ug/L 0.676 J 0.5 1 ug/L 0.928 J 0.5 1 ug/L
SW6020 7782-49-2 Selenium D 7.8 50 ug/L 1 U 1 2 ug/L NS NS 0.7 J 0.5 1 ug/L 1.06 0.5 1 ug/L 0.523 J 0.5 1 ug/L 1.71 J 0.5 1 ug/L

Notes:
CAS = Chemical Abstracts Service U = Not Detected. The asscociated number indicates the approximate sample concentration
ug/L = Microgram Per Liter B = Not detected substantially above the level reported in laboratory or field blanks.
T = Total R = Unusable result. Analyte may or may not be present in the sample.
D = Dissolved J = Analyte present. Reported value may or may not be accurate or precise.
CSL = Carcinogenic Screening Level K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
T-NCSL = Adjusted Noncarcinogenic Screening Level L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
MCL = Maximum Contaminant Level UJ = Not detected. Quantitation limit may be inaccurate or imprecise.

### = Lowest Value For Screening UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level NS=Not Sampled because Turbidty was stable at less than or equl to 10 NTUs
VQ = Validation Qualifier Screening Levels are based on USEPA Region III Risk-Based Concentration values from the November, 2011 RBC Table. 
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Location ID
Sample ID

Sample Date
Sample Type

40LFMW01
40LFMW01GW112111

11/21/2011
N

40LFMW01
LFMW01GW92612

9/26/2012
NFD N

40LFMW01
LFMW01GW061212

40LFMW01

6/19/20136/12/2012
N

40LFMW01 40LFMW01
40DUPGW030612 40LFMW01GW030612

3/6/2012 3/6/2012
FD

40DUPGW61913
40LFMW01

N

LFMW01GW61913
6/19/2013



Table 3
November 2011 Screening Levels for Groundwater Metals Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
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Method CAS Chemical fraction CSL T-NCSL MCL Units
SW6010B 7429-90-5 Aluminum T 1600 ug/L
SW6010B 7429-90-5 Aluminum D 1600 ug/L
SW6010B 7439-89-6 Iron T 1100 ug/L
SW6010B 7439-89-6 Iron D 1100 ug/L
SW6010B 7439-95-4 Magnesium T ug/L
SW6010B 7439-95-4 Magnesium D ug/L
SW6010B 7440-09-7 Potassium T ug/L
SW6010B 7440-09-7 Potassium D ug/L
SW6010B 7440-23-5 Sodium T ug/L
SW6010B 7440-23-5 Sodium D ug/L
SW6010B 7440-62-2 Vanadium T 7.8 ug/L
SW6010B 7440-62-2 Vanadium D 7.8 ug/L
SW6010B 7440-70-2 Calcium T ug/L
SW6010B 7440-70-2 Calcium D ug/L
SW6020 7439-92-1 Lead T 15 ug/L
SW6020 7439-92-1 Lead D 15 ug/L
SW6020 7439-96-5 Manganese T 32 ug/L
SW6020 7439-96-5 Manganese D 32 ug/L
SW6020 7440-38-2 Arsenic T 0.045 0.47 10 ug/L
SW6020 7440-38-2 Arsenic D 0.045 0.47 10 ug/L
SW6020 7440-39-3 Barium T 290 2000 ug/L
SW6020 7440-39-3 Barium D 290 2000 ug/L
SW6020 7440-48-4 Cobalt T 0.47 ug/L
SW6020 7440-48-4 Cobalt D 0.47 ug/L
SW6020 7782-49-2 Selenium T 7.8 50 ug/L
SW6020 7782-49-2 Selenium D 7.8 50 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Location ID
Sample ID

Sample Date
Sample Type

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit

1540 50 100 ug/L 1890 50 100 ug/L 221 50 100 ug/L 911 50 100 ug/L 140 J 50 100 ug/L 266 J 50 100 ug/L 100 U 100 200 ug/L
50 U 50 100 ug/L 50 U 50 100 ug/L NS 50 U 50 100 ug/L 50 U 50 100 ug/L 50 U 50 100 ug/L NS
1580 L 50 100 ug/L 2040 L 50 100 ug/L 156 50 100 ug/L 950 50 100 ug/L 123 50 100 ug/L 217 50 100 ug/L 137 50 100 ug/L
82 J 50 100 ug/L 74.1 J 50 100 ug/L NS 50 U 50 100 ug/L 50 U 50 100 ug/L 50 U 50 100 ug/L NS
31300 250 500 ug/L 32500 250 500 ug/L 33500 250 500 ug/L 34700 2500 5000 ug/L 32500 250 500 ug/L 32000 250 500 ug/L 32500 250 500 ug/L
29600 250 500 ug/L 29800 250 500 ug/L NS 34600 2500 5000 ug/L 32100 250 500 ug/L 32300 250 500 ug/L NS
1370 500 1000 ug/L 1370 500 1000 ug/L 1160 500 1000 ug/L 1270 500 1000 ug/L 1260 500 1000 ug/L 1300 500 1000 ug/L 1100 500 1000 ug/L
1060 500 1000 ug/L 1080 500 1000 ug/L NS 1240 500 1000 ug/L 1230 500 1000 ug/L 1230 500 1000 ug/L NS
5480 250 500 ug/L 5220 250 500 ug/L 4790 250 500 ug/L 5280 250 500 ug/L 5270 250 500 ug/L 5730 250 500 ug/L 4590 250 500 ug/L
5330 250 500 ug/L 5350 250 500 ug/L NS 5170 250 500 ug/L 5420 250 500 ug/L 5430 250 500 ug/L NS
5 U 5 10 ug/L 5 U 5 10 ug/L 5 U 5 10 ug/L 8.74 J 5 10 ug/L 5 U 5 10 ug/L 5 U 5 10 ug/L 10.5 5 10 ug/L
5 U 5 10 ug/L 5 U 5 10 ug/L NS 5 U 5 10 ug/L 5 U 5 10 ug/L 5 U 5 10 ug/L NS
84800 100 200 ug/L 87200 100 200 ug/L 93400 J 100 200 ug/L 89900 1000 2000 ug/L 84900 100 200 ug/L 86900 100 200 ug/L 91600 250 500 ug/L
81700 100 200 ug/L 82800 100 200 ug/L NS 88400 1000 2000 ug/L 86100 100 200 ug/L 89200 100 200 ug/L NS
1 U 1 2 ug/L 1 U 1 2 ug/L 0.5 U 0.5 1 ug/L 0.5 UL 0.5 1 ug/L 0.5 U 0.5 1 ug/L 0.5 U 0.5 1 ug/L 0.5 U 0.5 1 ug/L
1 U 1 2 ug/L 0.5 U 0.5 1.0 ug/L NS 0.5 UL 0.5 1 ug/L 0.5 U 0.5 1 ug/L 0.5 U 0.5 1 ug/L NS
7.67 B 2 4 ug/L 15.2 B 2 4 ug/L 1.11 J 1 2 ug/L 4.84 L 1 2 ug/L 4 B 1 2 ug/L 2.13 B 1 2 ug/L 1.8 J 1 2 ug/L
2 U 2 4 ug/L 1 U 1 2 ug/L NS 1 UL 1 2 ug/L 1 U 1 2 ug/L 1 U 1 2 ug/L NS
< 1 U 1 2 ug/L < 1 U 1 2 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L
< 1 U 1 2 ug/L < 0.5 U 0.5 1.0 ug/L NS < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L NS
59.9 3 6 ug/L 57.1 3 6 ug/L 57.2 1.5 3 ug/L 56.9 L 1.5 3 ug/L 58.1 1.5 3 ug/L 56.2 1.5 3 ug/L 56.9 1.5 3 ug/L
53.2 3 6 ug/L 55.4 J 1.5 3.0 ug/L NS 54.3 L 1.5 3 ug/L 56.3 1.5 3 ug/L 58.7 1.5 3 ug/L NS
< 1 U 1 2 ug/L < 1 U 1 2 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L
< 1 U 1 2 ug/L < 0.5 U 0.5 1.0 ug/L NS < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L NS
1.06 J 1 2 ug/L 1.31 K 1 2 ug/L 0.775 L 0.5 1 ug/L 0.784 K 0.5 1 ug/L 1.02 0.5 1 ug/L 0.845 J 0.5 1 ug/L 0.943 J 0.5 1 ug/L
1.11 J 1 2 ug/L 1.19 K 0.5 1.0 ug/L NS 0.847 K 0.5 1 ug/L 1.17 0.5 1 ug/L 1.05 0.5 1 ug/L NS

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
NS=Not Sampled because Turbidty was stable at less than or equl to 10 NTUs
Screening Levels are based on USEPA Region III Risk-Based Concentration values from the November, 2011 RBC Table. 

40MW5

6/19/2013
N

40MW5GW61913
40MW5

40MW5GW061212
6/12/2012

N

40MW5
40MW5GW030712

3/7/2012
N

40MW5
40DUPGW92512

9/25/2012
FD

11/20/2011
FD

11/20/2011
N

40MW5
40DUPGW112011

40MW5
40MW5GW112011

40MW5
40MW5GW92512

9/25/2012
N
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Method CAS Chemical fraction CSL T-NCSL MCL Units
SW6010B 7429-90-5 Aluminum T 1600 ug/L
SW6010B 7429-90-5 Aluminum D 1600 ug/L
SW6010B 7439-89-6 Iron T 1100 ug/L
SW6010B 7439-89-6 Iron D 1100 ug/L
SW6010B 7439-95-4 Magnesium T ug/L
SW6010B 7439-95-4 Magnesium D ug/L
SW6010B 7440-09-7 Potassium T ug/L
SW6010B 7440-09-7 Potassium D ug/L
SW6010B 7440-23-5 Sodium T ug/L
SW6010B 7440-23-5 Sodium D ug/L
SW6010B 7440-62-2 Vanadium T 7.8 ug/L
SW6010B 7440-62-2 Vanadium D 7.8 ug/L
SW6010B 7440-70-2 Calcium T ug/L
SW6010B 7440-70-2 Calcium D ug/L
SW6020 7439-92-1 Lead T 15 ug/L
SW6020 7439-92-1 Lead D 15 ug/L
SW6020 7439-96-5 Manganese T 32 ug/L
SW6020 7439-96-5 Manganese D 32 ug/L
SW6020 7440-38-2 Arsenic T 0.045 0.47 10 ug/L
SW6020 7440-38-2 Arsenic D 0.045 0.47 10 ug/L
SW6020 7440-39-3 Barium T 290 2000 ug/L
SW6020 7440-39-3 Barium D 290 2000 ug/L
SW6020 7440-48-4 Cobalt T 0.47 ug/L
SW6020 7440-48-4 Cobalt D 0.47 ug/L
SW6020 7782-49-2 Selenium T 7.8 50 ug/L
SW6020 7782-49-2 Selenium D 7.8 50 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Location ID
Sample ID

Sample Date
Sample Type

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ

DL 
Unit

242 50 100 ug/L 210 50 100 ug/L 209 50 100 ug/L 230 50 100 ug/L 467 50 100 ug/L 378 100 200 ug/L 8290 50 100 ug/L
NS NS NS NS 50 U 50 100 ug/L NS 50 U 50 100 ug/L
323 L 50 100 ug/L 155 50 100 ug/L 238 50 100 ug/L 296 50 100 ug/L 393 50 100 ug/L 478 50 100 ug/L 7950 L 50 100 ug/L
NS NS NS NS 50 U 50 100 ug/L NS 73.1 J 50 100 ug/L
32000 250 500 ug/L 36100 250 500 ug/L 33100 2500 5000 ug/L 34000 2500 5000 ug/L 33700 250 500 ug/L 33900 250 500 ug/L 61900 250 500 ug/L
NS NS NS NS 33500 250 500 ug/L NS 32500 250 500 ug/L
1000 500 1000 ug/L 1020 500 1000 ug/L 1050 500 1000 ug/L 1140 500 1000 ug/L 1220 500 1000 ug/L 1240 500 1000 ug/L 4250 500 1000 ug/L
NS NS NS NS 1140 500 1000 ug/L NS 2300 500 1000 ug/L
5100 250 500 ug/L 4400 250 500 ug/L 4960 250 500 ug/L 5180 250 500 ug/L 5240 250 500 ug/L 4090 250 500 ug/L 66700 250 500 ug/L
NS NS NS NS 5180 250 500 ug/L NS 78300 250 500 ug/L
5 U 5 10 ug/L 5 U 5 10 ug/L 6.42 J 5 10 ug/L 8.09 J 5 10 ug/L 5 U 5 10 ug/L 10.9 5 10 ug/L 9.26 J 5 10 ug/L
NS NS NS NS 5 U 5 10 ug/L NS 5 U 5 10 ug/L
84500 100 200 ug/L 98400 J 100 200 ug/L 85000 1000 2000 ug/L 85300 1000 2000 ug/L 88200 100 200 ug/L 89800 250 500 ug/L 190000 100 200 ug/L
NS NS NS NS 89400 100 200 ug/L NS 70600 100 200 ug/L
1 U 1 2 ug/L 0.5 U 0.5 1 ug/L 0.5 UL 0.5 1 ug/L 0.525 L 0.5 1 ug/L 0.733 J 0.5 1 ug/L 0.569 J 0.5 1 ug/L 9.37 1 2 ug/L
NS NS NS NS 0.5 U 0.5 1 ug/L NS 1 U 1 2 ug/L
2 U 2 4 ug/L 1.09 J 1 2 ug/L 1.82 J 1 2 ug/L 2.93 J 1 2 ug/L 2.41 B 1 2 ug/L 2.92 1 2 ug/L 181 2 4 ug/L
NS NS NS NS 1.07 B 1 2 ug/L NS 23.9 B 2 4 ug/L
< 1 U 1 2 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L 2 K 1 2 ug/L
NS NS NS NS < 0.5 U 0.5 1 ug/L NS < 1 U 1 2 ug/L
49.9 3 6 ug/L 53.8 1.5 3 ug/L 48.8 L 1.5 3 ug/L 52.2 L 1.5 3 ug/L 51.4 1.5 3 ug/L 49.1 1.5 3 ug/L 252 3 6 ug/L
NS NS NS NS 51.5 1.5 3 ug/L NS 75.8 3 6 ug/L
< 1 U 1 2 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L 3.04 1 2 ug/L
NS NS NS NS < 0.5 U 0.5 1 ug/L NS < 1 U 1 2 ug/L
1.28 J 1 2 ug/L 0.5 U 0.5 1 ug/L 0.697 J 0.5 1 ug/L 1.24 J 0.5 1 ug/L 0.943 J 0.5 1 ug/L 1.06 0.5 1 ug/L 1.86 K 1 2 ug/L
NS NS NS NS 1.11 0.5 1 ug/L NS 1.81 K 1 2 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
NS=Not Sampled because Turbidty was stable at less than or equl to 10 NTUs
Screening Levels are based on USEPA Region III Risk-Based Concentration values from the November, 2011 RBC Table. 
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Table 3
November 2011 Screening Levels for Groundwater Metals Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

4 of 4 Revised Date: 10/29/2013

Method CAS Chemical fraction CSL T-NCSL MCL Units
SW6010B 7429-90-5 Aluminum T 1600 ug/L
SW6010B 7429-90-5 Aluminum D 1600 ug/L
SW6010B 7439-89-6 Iron T 1100 ug/L
SW6010B 7439-89-6 Iron D 1100 ug/L
SW6010B 7439-95-4 Magnesium T ug/L
SW6010B 7439-95-4 Magnesium D ug/L
SW6010B 7440-09-7 Potassium T ug/L
SW6010B 7440-09-7 Potassium D ug/L
SW6010B 7440-23-5 Sodium T ug/L
SW6010B 7440-23-5 Sodium D ug/L
SW6010B 7440-62-2 Vanadium T 7.8 ug/L
SW6010B 7440-62-2 Vanadium D 7.8 ug/L
SW6010B 7440-70-2 Calcium T ug/L
SW6010B 7440-70-2 Calcium D ug/L
SW6020 7439-92-1 Lead T 15 ug/L
SW6020 7439-92-1 Lead D 15 ug/L
SW6020 7439-96-5 Manganese T 32 ug/L
SW6020 7439-96-5 Manganese D 32 ug/L
SW6020 7440-38-2 Arsenic T 0.045 0.47 10 ug/L
SW6020 7440-38-2 Arsenic D 0.045 0.47 10 ug/L
SW6020 7440-39-3 Barium T 290 2000 ug/L
SW6020 7440-39-3 Barium D 290 2000 ug/L
SW6020 7440-48-4 Cobalt T 0.47 ug/L
SW6020 7440-48-4 Cobalt D 0.47 ug/L
SW6020 7782-49-2 Selenium T 7.8 50 ug/L
SW6020 7782-49-2 Selenium D 7.8 50 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Location ID
Sample ID

Sample Date
Sample Type

Result VQ LOD LOQ
DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ

DL 
Unit Result VQ LOD LOQ DL Unit

344 50 100 ug/L 70.3 J 50 100 ug/L 1730 50 100 ug/L 100 U 100 200 ug/L
NS NS 50 U 50 100 ug/L NS
263 50 100 ug/L 149 50 100 ug/L 1620 50 100 ug/L 55.3 J 50 100 ug/L
NS NS 50 U 50 100 ug/L NS
36100 250 500 ug/L 36400 2500 5000 ug/L 41100 250 500 ug/L 32200 250 500 ug/L
NS NS 36100 250 500 ug/L NS
1720 500 1000 ug/L 1670 500 1000 ug/L 2130 500 1000 ug/L 1550 500 1000 ug/L
NS NS 1770 500 1000 ug/L NS
8540 250 500 ug/L 4030 250 500 ug/L 3510 250 500 ug/L 3990 250 500 ug/L
NS NS 3360 250 500 ug/L NS
5 U 5 10 ug/L 5 U 5 10 ug/L 5 U 5 10 ug/L 9.8 J 5 10 ug/L
NS NS 5 U 5 10 ug/L NS
80600 J 100 200 ug/L 77800 1000 2000 ug/L 101000 100 200 ug/L 71300 250 500 ug/L
NS NS 77700 100 200 ug/L NS
0.5 U 0.5 1 ug/L 0.5 UL 0.5 1 ug/L 1.61 0.5 1 ug/L 0.5 U 0.5 1 ug/L
NS NS 0.5 U 0.5 1 ug/L NS
10.8 1 2 ug/L 6.47 L 1 2 ug/L 26.5 1 2 ug/L 1.76 J 1 2 ug/L
NS NS 3.77 B 1 2 ug/L NS
< 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L 0.615 J 0.5 1 ug/L < 0.5 U 0.5 1 ug/L
NS NS < 0.5 U 0.5 1 ug/L NS
145 1.5 3 ug/L 146 L 1.5 3 ug/L 172 1.5 3 ug/L 130 1.5 3 ug/L
NS NS 170 1.5 3 ug/L NS
< 0.5 U 0.5 1 ug/L < 0.5 U 0.5 1 ug/L 1.02 0.5 1 ug/L < 0.5 U 0.5 1 ug/L
NS NS 0.825 J 0.5 1 ug/L NS
0.5 UL 0.5 1 ug/L 0.652 K 0.5 1 ug/L 0.848 J 0.5 1 ug/L 0.678 J 0.5 1 ug/L
NS NS 0.913 J 0.5 1 ug/L NS

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
NS=Not Sampled because Turbidty was stable at less than or equl to 10 NTUs
Screening Levels are based on USEPA Region III Risk-Based Concentration values from the November, 2011 RBC Table. 
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Table 4
November 2011 Screening Levels for Groundwater Perchlorate Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

1 of 4 Revised Date:  10/29/2013  

Method CAS Chemical T-NCSL MCL Units Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result Int Qual VQ LOQ DL Unit
SW6850 14797-73-0 PERCHLORATE 1.1 15 ug/L 9.67 J 0.1 0.2 ug/L 8.93 0.1 0.2 ug/L 8.88 0.1 0.2 ug/L 4.81 0.1 0.2 ug/L 8.75 0.1 0.2 ug/L 4.44 0.2 0.4 ug/L 4.38 0.2 0.4 ug/L

Notes:
CAS = Chemical Abstracts Service U = Not Detected. The asscociated number indicates the approximate sample concentration
ug/L = Microgram Per Liter B = Not detected substantially above the level reported in laboratory or field blanks.
T = Total R = Unusable result. Analyte may or may not be present in the sample.
D = Dissolved J = Analyte present. Reported value may or may not be accurate or precise.
CSL = Carcinogenic Screening Level K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
T-NCSL = Adjusted Noncarcinogenic Screening Level L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
MCL = Maximum Contaminant Level UJ = Not detected. Quantitation limit may be inaccurate or imprecise.

### = Lowest Value For Screening UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

9/26/2012
N

40LFMW01
40DUPGW030612

3/6/2012
FD

40LFMW01
40LFMW01GW030612

3/6/2012
N

Location ID
Sample ID

Sample Date
Sample Type
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Table 4
November 2011 Screening Levels for Groundwater Perchlorate Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

2 of 4 Revised Date:  10/29/2013  

Method CAS Chemical T-NCSL MCL Units
SW6850 14797-73-0 PERCHLORATE 1.1 15 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

Location ID
Sample ID

Sample Date
Sample Type

Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit
1.55 J 0.1 0.2 ug/L 1.55 J 0.1 0.2 ug/L 0.931 0.1 0.2 ug/L 0.986 0.1 0.2 ug/L 1.81 0.1 0.2 ug/L 1.71 0.1 0.2 ug/L 0.85 0.1 0.2 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
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Table 4
November 2011 Screening Levels for Groundwater Perchlorate Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

3 of 4 Revised Date:  10/29/2013  

Method CAS Chemical T-NCSL MCL Units
SW6850 14797-73-0 PERCHLORATE 1.1 15 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

Location ID
Sample ID

Sample Date
Sample Type

Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit
0.885 J 0.1 0.2 ug/L 0.526 0.1 0.2 ug/L 0.635 0.1 0.2 ug/L 0.647 0.1 0.2 ug/L 1.25 0.1 0.2 ug/L 0.535 0.1 0.2 ug/L 4.5 J 0.1 0.2 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
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Table 4
November 2011 Screening Levels for Groundwater Perchlorate Data - Residential Tapwater Pathway

SWMU 40 (RAAP-009)
Radford Army Ammunition Plant
Longterm Monitoring Data Year 2

4 of 4 Revised Date:  10/29/2013  

Method CAS Chemical T-NCSL MCL Units
SW6850 14797-73-0 PERCHLORATE 1.1 15 ug/L

Notes:
CAS = Chemical Abstracts Service
ug/L = Microgram Per Liter
T = Total
D = Dissolved
CSL = Carcinogenic Screening Level
T-NCSL = Adjusted Noncarcinogenic Screening Level
MCL = Maximum Contaminant Level

### = Lowest Value For Screening
Bold = Exceeds the Carcinogenic or Adjusted Noncarcinogenic Screening Level
VQ = Validation Qualifier
LOD = Limit of Detection
LOQ = Limit of Quantitation
DL = Detection Limit
N = Normal
FD = Field Duplicate

Screening Levels are based on USEPA Region III Risk-Based Concentration values 
from the November, 2011 RBC Table. 

Location ID
Sample ID

Sample Date
Sample Type

Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result VQ LOD LOQ DL Unit Result Int Qual LOD LOQ DL Unit
4.18 0.1 0.2 ug/L 3.69 0.1 0.2 ug/L 3.66 0.1 0.2 ug/L 4.1 0.1 0.2 ug/L

U = Not Detected. The asscociated number indicates the approximate sample concentration
B = Not detected substantially above the level reported in laboratory or field blanks.
R = Unusable result. Analyte may or may not be present in the sample.
J = Analyte present. Reported value may or may not be accurate or precise.
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher
UJ = Not detected. Quantitation limit may be inaccurate or imprecise.
UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported.
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ID Task Name Duration Start Finish

0 Radford AAP Schedule 2797 days? Thu 7/15/10 Wed 3/31/21
1 Notice to Proceed 88 days Thu 7/15/10 Mon 11/15/10
2 (Task 1) Project Management Plan (PMP) / Quality Assurance Surveillance Plan

(QASP) / Site Wide Plans
2797 days? Thu 7/15/10 Wed 3/31/21

3 1a Kick off Meeting 1 day Thu 7/29/10 Thu 7/29/10
4 1b Project Management Plan (PMP) 56 days Thu 7/15/10 Thu 9/30/10

10 1c Quality Assurance Surveillance Plan (QASP) 41 days Thu 7/15/10 Thu 9/9/10
11 Preparation of Army Draft QASP 21 days Thu 7/15/10 Thu 8/12/10
12 Army Review 15 days Thu 8/12/10 Thu 9/2/10
13 Incorporate Army Comments in Final QASP 5 days Fri 9/3/10 Thu 9/9/10
14 Final QASP Approved by Army 0 days Thu 9/9/10 Thu 9/9/10
15 Performance Objective Achieved 0 days Thu 9/9/10 Thu 9/9/10
16 1d Accident Prevention Plan (APP) / Site Safety and Health Plan (SSHP) 134 days? Fri 7/16/10 Wed 1/19/11

22 1e Quality Assurance Project Plan (QAPP)/Master Work Plan Addendum 287 days Thu 7/22/10 Fri 8/26/11

29 1F RAB Meetings/Stakeholder Communication 2752 days Thu 9/16/10 Wed 3/31/21
30 1F RAB Quarterly Meetings 1 1 day Thu 9/16/10 Thu 9/16/10
31 1F RAB Quarterly Meetings 2 1 day Fri 11/12/10 Fri 11/12/10
32 1F RAB Quarterly Meetings 3 1 day Thu 3/17/11 Thu 3/17/11
33 1F RAB Quarterly Meetings 4 1 day Thu 6/16/11 Thu 6/16/11
34 1F RAB Quarterly Meetings 5 1 day Thu 9/15/11 Thu 9/15/11
35 1F RAB Quarterly Meetings 6 1 day Thu 12/8/11 Thu 12/8/11
36 1F RAB Quarterly Meetings 7 1 day Wed 3/28/12 Wed 3/28/12
37 1F RAB Quarterly Meetings 8 1 day Wed 6/27/12 Wed 6/27/12
38 1F RAB Quarterly Meetings 9 1 day Wed 9/26/12 Wed 9/26/12
39 1F RAB Quarterly Meetings 10 1 day Wed 3/27/13 Wed 3/27/13
40 1F RAB Quarterly Meetings 11 1 day Wed 9/25/13 Wed 9/25/13
41 1F RAB Quarterly Meetings 12 1 day Wed 3/26/14 Wed 3/26/14
42 1F RAB Quarterly Meetings 13 1 day Wed 9/24/14 Wed 9/24/14
43 1F RAB Quarterly Meetings 14 1 day Wed 3/25/15 Wed 3/25/15
44 1F RAB Quarterly Meetings 15 1 day Wed 9/30/15 Wed 9/30/15
45 1F RAB Quarterly Meetings 16 1 day Wed 3/30/16 Wed 3/30/16
46 1F RAB Quarterly Meetings 17 1 day Wed 9/28/16 Wed 9/28/16
47 1F RAB Quarterly Meetings 18 1 day Wed 3/29/17 Wed 3/29/17
48 1F RAB Quarterly Meetings 19 1 day Wed 9/27/17 Wed 9/27/17
49 1F RAB Quarterly Meetings 20 1 day Wed 3/28/18 Wed 3/28/18
50 1F RAB Quarterly Meetings 21 1 day Wed 9/26/18 Wed 9/26/18
51 1F RAB Quarterly Meetings 22 1 day Wed 3/27/19 Wed 3/27/19
52 1F RAB Quarterly Meetings 23 1 day Wed 9/25/19 Wed 9/25/19
53 1F RAB Quarterly Meetings 24 1 day Wed 3/25/20 Wed 3/25/20
54 1F RAB Quarterly Meetings 25 1 day Wed 9/30/20 Wed 9/30/20
55 1F RAB Quarterly Meetings 26 1 day Wed 3/31/21 Wed 3/31/21
56 (Task 2) Interim Measures Implementation Work Plan (IMI Work Plan) ‐ 

RAAP‐009: Landfill Nitro Area (S40)
291 days Fri 7/16/10 Fri 8/26/11

68 (Task 3) Interim Measures Implementation  ‐ RAAP‐009: Landfill Nitro Area 
(S40)

25 days Sun 10/16/11 Fri 11/18/11

73 (Task 4) Interim Measures Completion Report (IMC Report) ‐ RAAP‐009: 
Landfill Nitro Area (S40)

161 days Thu 12/1/11 Wed 7/11/12

84 (Task 5) Long Term Monitoring (LTM) 1744 days Fri 7/16/10 Mon 3/20/17
85 5a LTM Plan 291 days Fri 7/16/10 Fri 8/26/11
86 Preparation of Army Draft LTM Plan 29 days Fri 7/16/10 Wed 8/25/10
87 Army Review 46 days Thu 8/26/10 Thu 10/28/10
88 Incorporate Army Comments into Draft Final LTM Plan 8 days Fri 10/29/10 Tue 11/9/10
89 Army Review of Draft Final LTM Plan 16 days Wed 11/10/10 Wed 12/1/10
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ID Task Name Duration Start Finish

90 Draft Final LTM Plan Approved by Army 1 day Thu 12/2/10 Thu 12/2/10
91 Regulator Review 58 days Sat 12/4/10 Wed 2/23/11
92 Respond to, Resolve and Incorporate Regulator Comments into Final IMC 

Work Plan
41 days Thu 2/24/11 Thu 4/21/11

93 Final LTM Plan Approved by Regulator 91 days Fri 4/22/11 Fri 8/26/11
94 5b LTM and Reporting ‐ Year 1 (2011) 226 days Sun 11/20/11 Thu 9/27/12
95 5c LTM and Reporting ‐ Year 2 (2012) 107 days Mon 6/3/13 Tue 10/29/13
96 5d LTM and Reporting ‐ Year 3 (2013) 261 days Mon 3/3/14 Mon 3/2/15
97 5e LTM and Reporting ‐ Year 4 (2014) 262 days Mon 12/1/14 Tue 12/1/15
98 5f LTM and Reporting ‐ Year 5 (2015) 263 days Tue 9/1/15 Thu 9/1/16
99 5g LTM and Reporting ‐ Year 6 (2016) 87 days Thu 9/1/16 Fri 12/30/16
100 5h Preparation of Ramp Down Strategy 142 days Fri 9/2/16 Mon 3/20/17
101 Preparation of Army Draft Ramp Down Strategy 41 days Fri 9/2/16 Fri 10/28/16
102 Army Review 22 days Mon 10/31/16 Tue 11/29/16
103 Incorporate Army Comments into Draft Final Ramp Down Strategy 10 days Wed 11/30/16 Tue 12/13/16
104 Army Review of Draft Final Ramp Down Strategy 22 days Wed 12/14/16 Thu 1/12/17
105 Draft Final Ramp Down Strategy Approved by Army 0 days Thu 1/12/17 Thu 1/12/17
106 Regulator Review 42 days Fri 1/13/17 Mon 3/13/17
107 Incoporate Regulator Comments into Final Ramp Down Strategy 5 days Tue 3/14/17 Mon 3/20/17
108 Final Ramp Down Strategy Approved by Regulator 0 days Mon 3/20/17 Mon 3/20/17
109 (Task 6) Interim Measures Implementation Work Plan (IMI Work Plan) ‐ 

RAAP‐022: Pond by Buildings 4931 and 4928
162 days Fri 7/16/10 Mon 2/28/11

121 (Task 7) Interim Measures Implementation ‐ RAAP‐022: Pond by Buildings 4931
and 4928

287 days Tue 10/12/10 Wed 11/16/11

122 7a Pre‐excavation Sampling 287 days Tue 10/12/10 Wed 11/16/11
132 7b Implementation of IMWP 23 days Thu 3/17/11 Mon 4/18/11
141 (Task 8) Interim Measures Completion Report (IMC Report) ‐ RAAP‐022: Pond 

by Buildings 4931 and 4928
94 days Tue 4/19/11 Fri 8/26/11

152 (Task 9) Long Term Monitoring (LTM) ‐ RAAP‐010: CAS04 TRMT/DISP (S37 1189 days Mon 6/13/11 Tue 12/29/15
176 (Task 10) Remedy Reviews (RAAP‐09 ) 142 days Thu 7/6/17 Fri 1/19/18
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