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ACRONYMS AND ABBREVIATIONS 

ºC degrees Celsius 
µg/L micrograms per liter 
µS/cm microSiemens per centimeter 
2,4,6-TNT 2,4,6-trinitrotoluene 
2,4-DNT 2,4-dinitrotoluene 
2,6-DNT 2,6-dinitrotoluene 
2ADNT 2-amino-4,6-dinitrotoluene 
4ADNT 4-amino-2,6-dinitrotoluene 
amsl above mean sea level 
bgs below ground surface 
C/N carcinogenic/noncarcinogenic 
CAS Chemical Abstracts Service 
CB&I CB&I Environmental & Infrastructure, Inc. 
CCV continuing calibration verification 
CMO corrective measures objective 
CMS Corrective Measures Study 
COC chain-of-custody 
COD chemical oxygen demand 
COI chemical of interest 
COPC chemical of potential concern 
DNT dinitrotoluene 
DNX hexahydro-1,3-dinitroso-5-nitro-1,3,5-triazine  
DO dissolved oxygen 
FD field duplicate 
ft feet/foot 
ft/day feet per day 
ft/ft feet per foot 
ft/year feet per year 
HHRA human health risk assessment 
HI hazard index 
HMX high melting explosive 
ICV initial calibration verification 
IDW investigation-derived waste 
IM Interim Measure 
IMWP Interim Measures Work Plan 
IT IT Corporation 
LCS laboratory control sample 
LCSD laboratory control sample duplicate 
LOD limit of detection 
LOQ limit of quantitation 
LTM long-term monitoring 
MCL maximum contaminant level 
MDL method detection limit 
mg/L milligrams per liter 
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mL/min milliliters per minute 
MNA monitored natural attenuation 
MNX hexahydro-1-nitroso-3,5-dinitro-1,3,5-triazine 
MS matrix spike 
mS/cm milliSiemens per centimeter 
MSD matrix spike duplicate 
mV millivolts 
MWP Master Work Plan 
ND not detected 
NI not identified 
NG nitroglycerin 
ng/L nanograms per liter 
NT not tested 
NTU Nephelometric turbidity unit 
ORP oxidation reduction potential 
Parsons Parsons Engineering Science, Inc. 
PDS post digestion spike 
PETN pentaerythritol tetranitrate 
pH potential of hydrogen 
PID photoionization detector 
ppm parts per million 
PQL practical quantitation limit 
QA quality assurance 
QAPP Quality Assurance Project Plan 
QC quality control 
RCRA Resource Conservation and Recovery Act 
RDX cyclotrimethylenetrinitramine 
RFAAP Radford Army Ammunition Plant 
RFI RCRA Facility Investigation 
RG remedial goal 
RL reporting limit 
RPD relative percent difference 
RSL regional screening level 
Shaw Shaw Environmental, Inc. 
SL screening level 
SU standard unit 
SVOC semi-volatile organic compound 
SWMU solid waste management unit 
TAL target analyte list 
TCDD tetrachlorodibenzodioxin 
TCL target compound list 
TIC total inorganic carbon 
TNT trinitrotoluene 
TNX hexahydro-1,3,5-trinitroso-1,3,5-triazine  
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TOC total organic carbon 
URS URS Corporation 
USACE U.S. Army Corps of Engineers 
USEPA U.S. Environmental Protection Agency 
VI  Verification Investigation 
WESTON® Weston Solutions, Inc. 
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1. INTRODUCTION 

Weston Solutions, Inc. (WESTON®) has been contracted by the United States Army Corps of 

Engineers (USACE), Baltimore District, to perform Long-Term Monitoring (LTM) and Monitored 

Natural Attenuation (MNA) at RAAP-014, Propellant Burning Ash Disposal Area, at Radford 

Army Ammunition Plant (RFAAP), Radford, VA. This report provides a description of the 

groundwater sampling activities completed and analysis of results from the twenty-ninth through 

thirty-second quarterly rounds conducted in 2019 (October) through 2020 (January, April, and 

July). Further, this report provides a summary of Year Eight of sampling consisting of those four 

sampling events. 

This work was performed under Contract No. W912DR-15-D-0022, Delivery Order No. 

W912DR18F0492 in accordance with the Radford Army Ammunition Plant, Radford, Virginia, 

Final Master Work Plan (MWP) (URS Corporation [URS], 2003) and with Part II (D)(11-21) IM 

of the RFAAP Resource Conservation and Recovery Act (RCRA) Corrective Action Permit 

(U.S. Environmental Protection Agency [USEPA], 2000). In order to maintain consistency with 

previous LTM and MNA sampling events (i.e., through Year Seven), the LTM and MNA activities 

followed the technical approach, Sampling and Analysis Plan, and quality assurance/quality 

control (QA/QC) procedures documented in the Final SWMU 54 MNA Interim Measures Work 

Plan (IMWP) (Shaw Environmental, Inc. [Shaw], 2011a). 

1.1 PURPOSE AND SCOPE 

Soil interim measures (IMs) have been completed at Solid Waste Management Unit (SWMU) 54 

to mitigate the threat of a contaminant release, migration, and/or exposure to the public and the 

environment. The IMs included site preparation, soil excavation, waste characterization and 

off-site disposal, confirmation sampling, and site restoration. Detailed information concerning the 

IMs are presented in the Final SWMU 54 RCRA Facility Investigation (RFI) / Corrective Measures 

Study (CMS) Report (URS, 2008). 

The Corrective Measures Objectives (CMOs) and Remedial Goals (RGs) were developed and 

presented in the Final SWMU 54 RFI/CMS Report (URS, 2008). The site-specific CMOs for 

SWMU 54 Area A are to mitigate further leaching of explosives constituents from soil to 
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groundwater at levels that would potentially increase observed concentrations and adversely 

impact future beneficial use of groundwater, and to the extent practicable, a goal of restoring site 

groundwater to the most beneficial use. The site-specific CMOs for SWMU 54 Area B are to 

mitigate the potential hypothetical future risks that have been identified for exposure to soil under 

a future construction worker scenario; and to prevent leaching of contaminants of concern from 

soil to groundwater at levels that would potentially adversely impact future beneficial use of 

groundwater. The site-specific CMOs for Area A and B were met through the excavation and 

off-site disposal of contaminated soil, which was completed in 2010. 

The objectives of the LTM and MNA program are to measure and track the reduction of the 

following compounds to levels below the RGs as defined in Table 1-1: 

 2,4,6-Trinitrotoluene (2,4,6-TNT). 
 Dinitrotoluene (DNT)-mixture. 
 Cyclotrimethylenetrinitramine (RDX). 
 Perchlorate. 

1.2 SITE DESCRIPTION AND BACKGROUND 

SWMU 54 is situated in the northeastern section of RFAAP within the easternmost portion of the 

Horseshoe Area. The SWMU consists of two noncontiguous disposal areas, Area A and B. Area 

A is a triangular-shaped parcel located in the southeast section of SWMU 54 that covers 

approximately 0.58 acre. Area B is a somewhat round tract located in the northwestern section that 

covers approximately 1.09 acres. Both areas are open fields covered with grass and bordered to 

the east and north by the RFAAP installation security fence. The site is currently undeveloped. 

SWMU 54 was reportedly used as an ash disposal area in the late 1970s that received propellant 

ash from the Waste Propellant Burning Grounds. The location of SWMU 54 is provided in 

Figure 1-1. All figures are placed at the end of each report section. 
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Table 1-1 SWMU Groundwater Remedial Goals 

Chemical of Interest Groundwater RG (*) 
(mg/L) 

2,4,6-TNT 0.00782 

DNT Mixture 0.000932 

RDX 0.0061 

Perchlorate 0.0109 
Notes: 
*RGs were calculated using target risk 1E-5 for the lifetime resident and a target hazard of 1 for the 

adult and child resident (URS, 2008). 
2,4,6-TNT = 2,4,6-trinitrotoluene 
DNT = dinitrotoluene 
mg/L = milligrams per liter 
RDX= cyclotrimethylenetrinitramine 
RG = remedial goal 
SWMU = Solid Waste Management Unit 
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2. PHYSICAL CHARACTERISTICS 

2.1 TOPOGRAPHY 

SWMU 54 is situated on a gently sloping terrace that leads to the New River to the east. Elevations 

range from a high of approximately 1,716 feet (ft) above mean sea level (amsl) in the western 

section of the SWMU to approximately 1,696 ft amsl in the eastern section. East and outside the 

SWMU boundary, the elevation steepens precipitously as it reaches the New River (at 

approximately 1,676 ft amsl). 

2.2 SURFACE WATER 

The New River is situated approximately 150 ft east of SWMU 54, and a small stream is present 

on the southern boundary. Surface water runoff from the SWMU flows east and, possibly south, 

to the New River and possibly also south to the unnamed stream. SWMU 54 is located within the 

easternmost portion of the Horseshoe Area at RFAAP. As it currently stands, SWMU 54 is 

positioned within the New River 100-Year floodplain. 

2.3 GEOLOGY 

2.3.1 Regional Geology 

SWMU 54 is located in the New River Valley, which crosses the Valley and Ridge Province 

approximately perpendicular to the regional strike of bedrock, and cross cuts Cambrian and 

Ordovician limestone or dolostone. Deep clay-rich residuum is prevalent in areas underlain by 

carbonate rocks. The valley is covered by river floodplain and terrace deposits; karst topography 

is dominant throughout the area. A more detailed description of the regional geology is presented 

in the RFAAP Final MWP (URS, 2003). 

2.3.2 Site-Specific Geology 

Characterization of the SWMU 54 subsurface lithology was conducted during the advancement of 

soil and monitoring well borings at the site. Based on the borehole logs, two geologic 

cross-sections were developed and are presented in Figure 2-1 (plan view of the cross-sectional 

lines), Figure 2-2 (cross section A-A’), and Figure 2-3 (cross section B-B’). 
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Soil and monitoring well borings ranged from 10 to 60 ft in depth. Depths to bedrock, which were 

reported to be measured directly at the monitoring well borings, ranged in elevation from 

approximately 1,716 ft amsl to 1,670 ft amsl. Based on the borehole logs, the determination was 

made that bedrock slopes to the east. 

The site lithology consists of unconsolidated sediments comprised of alluvial deposits overlying a 

thin zone of saprolitic carbonate (i.e., weathered bedrock), which overlies the Cambrian-aged 

Elbrook Formation. The alluvial deposits consist primarily of silty sand overlying channel deposits 

of fine- to coarse-grained sand and gravel (river jack). These paleo-channel deposits rest directly 

on the saprolite, which reportedly reaches 2.5 ft in thickness. It was also reported that some areas 

of the SWMU contain fill material to depths of 9 to 10 ft below ground surface (bgs). 

Depth to competent bedrock at the SWMU ranges from 17 to 24 ft bgs. This competent bedrock 

belongs to the Elbrook Formation, which is a thickly bedded, blue-gray dolostone interspersed 

with blue-gray to white limestone. Locally, the formation is described as interbedded green and 

maroon shale, yellowish-brown dolostone, and greenish- to grayish-brown limestone and 

dolostone. 

A more detailed discussion of the geology and soil at RFAAP is presented in Sections 3.4 

through 3.7 of the RFAAP MWP (URS, 2003) and in the Facility-Wide Background Study Report 

(IT Corporation [IT], 2001). 

2.4 HYDROGEOLOGY 

2.4.1 Regional Hydrogeology 

Geologically, the Appalachian Plateaus and Valley and Ridge Province encompass two major 

tectonic domains: the southern Appalachian Basin and the southeastern part of the Eastern Interior 

Basin. The hydrogeologic framework is based on generalized stratigraphic succession, with 

indurated sedimentary rocks of the Paleozoic age forming predominant units. 

Groundwater flow paths are typically short, commonly extending no more than several miles in 

their longest range. The largest groundwater supplies are produced from the carbonate rocks, 

especially where they are associated with thick regolith, an important storage reservoir throughout 
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the entire area. The regolith stores recharge that otherwise would be rapidly diverted to overland 

flow. In addition, this unit slowly releases water to underlying carbonate aquifers. Because of the 

widespread distribution of carbonate rocks and associated regolith, abundant precipitation in a 

humid climate, and relatively steep hydraulic gradients, this region (and locally) is one of the major 

karstlands in the eastern United States. 

Groundwater supplies in the Valley and Ridge Province are generally of good quality when 

compared to surface water supplies (Parsons Engineering Science, Inc. [Parsons], 1996). However, 

due to extended contact with minerals, many groundwater supplies contain higher levels of 

dissolved solids than the streams into which they discharge. Because of sinkholes and underground 

caverns in karst aquifers, there is a high potential for groundwater to be impacted by direct 

infiltration of contaminated surface water. 

2.4.2 Site-Specific Hydrogeology 

Monitoring wells installed at SWMU 54 were screened in both the shallow (surficial aquifer) and 

shallow bedrock aquifers. Water levels were measured in the wells to calculate the groundwater 

flow direction at the SWMU. Groundwater contour maps have been prepared using water level 

data collected prior to each round of groundwater sampling. The maps for Year Eight of monitoring 

are presented in Figures 4-2, 4-3, 4-4, and 4-5. Contour lines shown on the figures represent lines 

of equal elevation of the water table; consequently, groundwater flow direction is always 

perpendicular to the contour lines and feeds into the New River, which generally runs 

south-to-north course. Groundwater at the site tends to flow east and appears to discharge to the 

New River along the eastern side of the site. Groundwater elevations at SWMU 54 show little 

variation in the fall and winter, but decrease in elevation at from winter to spring by 5 ft, 

rebounding in the summer by 1 ft.  
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3. PREVIOUS INVESTIGATIONS 

Four previous investigations have been conducted at this site prior to completion of an interim 

removal measure in 1999 by Parallax, Inc. Data obtained from previous site investigations prior to 

the IM were used to identify site boundaries and characteristics, and to identify chemicals of 

potential concern (COPCs). In 1992, the Environmental Photographic Interpretation Center 

provided aerial photographic analysis of SWMU 54, under the direction of the Environmental 

Protection Agency (USEPA). In addition, Dames & Moore conducted an RCRA Verification 

Investigation (VI) at the site to identify the ash disposal at Area A under authority of the 1984 

Hazardous and Solid Waste Amendments in 1992. As a follow-up to the 1992 VI, Parsons 

completed an RFI in 1996, as part of a multiple site investigation to “define the extent of ash and 

the limits of soil contamination.” In 1998, a Supplemental RFI/CMS was conducted to investigate 

a flat grassy area ringed by mature pine trees northwest of Area A. This area was defined as Area B 

within SWMU 54. The purpose of the supplemental RFI was to “characterize the nature and extent 

of contamination within SWMU 54.” In 1999, Parallax, Inc. completed IMs at Area A and Area B 

of SWMU 54 consisting of excavation of selected “hot spot” areas of lead and explosives in soil. 

In 2008, URS conducted an RFI/CMS investigating both Area A and Area B to confirm the 

effectiveness of the IM and to evaluate and assess current conditions at the sites and provide 

recommendations regarding potential corrective measure requirements at the sites. Direct push soil 

borings with chemical sampling were used to: characterize the nature and extent of constituents in 

soil at SWMU 54, identify the lateral and vertical extent of any waste material present, and 

characterize soil lithology and depth to groundwater and bedrock. Additionally, monitoring wells 

were installed at the site and groundwater samples were collected and analyzed. Details of these 

investigations are described in Section 3.0 (Field Investigation Program) of the Final SWMU 54 

RFI/CMS Report (URS, 2008). A potentiometric map portraying the groundwater levels measured 

in 2007 is provided as Figure 3-1. Historical data listing Chemicals of Interest (COI) 

concentrations in the on-site groundwater, New River surface water and New River sediment pore 

water is provided in Tables 3-1 through 3-6. 

The nature and extent assessment indicated that the main concern at the site is the fill material and 

grossly contaminated soil directly below the material. Areas A and B were evaluated separately 
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for the soil and groundwater nature and extent assessments, given the 200-ft separation between 

the areas, their topographic cross-gradient position, the lack of mobility of the chemicals in soil, 

and observed distributions of chemicals. 

The main parameters of concern in Area A soil are lead, 2,4,6-TNT, DNT, RDX, amino DNTs, 

nitroglycerin (NG), heptachlor epoxide, and dioxins/furans. The main parameters of concern in 

groundwater at Area A are explosives and perchlorate. Concentrations of COIs 2,4,6-TNT, DNT, 

RDX, and perchlorate in groundwater have decreased since RFI monitoring began in 2003 and 

2004. The lateral extent of explosives and perchlorate in groundwater extends from Area A 

eastward to the New River. Sampling of the groundwater/surface water interface (sediment pore 

water) and surface water of the New River did not indicate detectable impacts to sediment pore 

water or surface water from COPCs in groundwater. 

Parameters of concern in Area B soils include lead, DNT, amino DNT, NG, RDX, dieldrin, Aroclor 

1254, heptachlor epoxide, and dioxins/furans. No COIs were identified for Area B groundwater. 

The Human Health Risk Assessment (HHRA) identified eight COIs at Area A (2,4,6-TNT, DNT, 

RDX, perchlorate, amino DNTs, NG, heptachlor epoxide, and 2,3,7,8-tetrachlorodibenzodioxin 

[TCDD]) and ten COIs at Area B (2,4,6-TNT, DNT, RDX, amino DNTs, NG, lead, Aroclor 1254, 

heptachlor epoxide, dieldrin, and 2,3,7,8-TCDD) under both an industrial and residential 

future-use scenario for total soil at SWMU 54. The HHRA determined that unacceptable risks to 

potential future residential and industrial receptors were associated with the COIs. As a result of 

the findings from the HHRA, it was concluded that, based on the levels detected in the soil hot 

spot areas, COIs could potentially leach from soil to groundwater at levels of concern, although 

groundwater impacts at levels of concern have not yet been identified at Area B. Because the RFI 

demonstrated that COI contamination is present at concentrations associated with unacceptable 

human health concerns, a CMS was performed to address the propellant ash material and 

grossly contaminated soil under the ash material at SWMU 54.  
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The alternatives evaluated were as follows: 

 Alternative One: No Further Action. 

 Alternative Two: Excavation of Soil at Area A and Area B, Off-Site Disposal, and 
MNA of Groundwater. 

 Alternative Three: Excavation of Soil at Area A and Area B, Off-Site Disposal, and 
Enhanced In Situ Bioremediation of Groundwater. 

These three alternatives were evaluated using the selection criteria of effectiveness, 

implementability, and cost. The site-specific CMO for SWMU 54 is to mitigate further leaching 

of explosives constituents from soil to groundwater at levels that would potentially increase 

observed concentrations and adversely impact future beneficial use of groundwater, and to 

eliminate the potential threats to human health and the environment that exist within materials 

found in SWMU 54. Observations from the SWMU 54 soil investigations indicate that the 

propellant ash consisted of a black, ashy material that was evident when encountered. Therefore, 

identification and removal of the propellant ash and grossly contaminated soil was partially based 

on visual observations during excavation, with analytical samples collected to confirm the 

observations. 

Alternative Two, which entails excavation and off-site disposal as the primary remediation 

process, was found to achieve the CMO. Therefore, Alternative Two was selected as the final 

alternative for SWMU 54 because it is implementable and provides a greater level of protection to 

human health and the environment not provided by other alternatives. In addition, Alternative Two 

is the sole alternative that facilitates RGs without potential adverse effects to groundwater 

(i.e., degradation of secondary water quality parameters) from remedial implementation activities, 

which would occur with implementation of Alternative Three. 

The CMOs and RGs were developed in the Final SWMU 54 RFI/CMS Report (URS, 2008). The 

following is a summary of the findings from that process. 

The site-specific CMO for SWMU 54 Area A is to mitigate further leaching of explosives 

constituents from soil to groundwater at levels that would potentially increase observed 

concentrations and adversely impact future beneficial use of groundwater, and to the extent 

practicable, a goal of restoring site groundwater to the most beneficial use. The soil CMOs for 
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Area A have been met, and the purpose of this report is to implement the groundwater IMs to meet 

the CMOs for groundwater. 

The site-specific CMO for SWMU 54 Area B is to mitigate the potential hypothetical future risks 

that have been identified for exposure to soil under a future construction worker scenario, and to 

prevent leaching of contaminants of concern from soil to groundwater at levels that would 

potentially adversely impact future beneficial use of groundwater. The site-specific CMOs have 

been met through the soil excavation and off-site disposal completed in 2010. 

RGs for SWMU 54 soil were used at SWMU 54 to confirm that all COIs were removed from soil 

to levels that are safe for human health and the environment. Results from the soil remedial action 

at SWMU 54 can be found in the approved Final Interim Measures Completion Report for 

SWMU 54 (Shaw, 2011b). The groundwater RGs, included in Table 1-1, will be used to compare 

results from groundwater monitoring wells to assess the progress of the MNA process. 

WESTON performed the LTM and MNA at SWMU 54 since October 2019 to the present, 

including the twenty-ninth through thirty-second quarterly sampling rounds, for Year Eight of 

sampling at RFAAP, discussed herein. Area B, although not monitored during Year Eight, is 

expected to have a groundwater flow velocity similar to Area A, as reported in the Year Three 

MNA Report (CB&I Environmental & Infrastructure, Inc [CB&I], 2014). 
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Table 3-1 2002 Area A Direct Push Groundwater Analytical Results with Remedial Goals 

Sample ID  
Sample Date CAS C/N RG Units 

54DPW1 
12/11/2002 

DL RL 

54DPW2 
12/11/2002 

MDL RL 

54DPW3 
12/11/2002 

MDL RL 

54GP77 
10/13/2004 

MDL RL 

54GP78 
10/11/2004 

MDL RL 

54GP78-DUP(DUP-1) 
10/11/2004 

MDL RL 

54GP79 
10/11/2004 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 

  Explosives 

2,4,6-Trinitrotoluene 118-96-7 N 7.82 µg/L <7.2 U,R,l 0.73 7.2 1.5 JB,B,z 0.33 3.3 <2.1 U,R,l 0.21 2.1 NT    NT    NT    NT    

DNT mixture*   0.932  ND    ND    ND    ND    ND    ND    ND    

RDX 121-82-4 C 6.1 µg/L <7.2 U,R,l 1 7.2 <3.3 U,R,l 0.48 3.3 <2.1 U,R,l 0.31 2.1 NT    NT    NT    NT    

  Perchlorate 

Perchlorate 14797-73-0 N 10.9 µg/L 5.5  0.54 1 27.7  0.54 1 2  0.54 1 3.5  0.1 1 <1 U 0.1 1 <1 U 0.1 1 <1 U 0.1 1 

 

Sample ID  
Sample Date CAS C/N RG Units 

54GP80 
10/13/2004 

MDL RL 

54GP81 
10/11/2004 

MDL RL 

54GP82 
10/11/2004 

MDL RL 

54GP83 
10/11/2004 

MDL RL 

54GP84 
10/13/2004 

MDL RL 

54GP85 
10/14/2004 

MDL RL 

54GP86 
10/13/2004 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 

  Explosives 

2,4,6-Trinitrotoluene 118-96-7 N 7.82 µg/L NT    NT    NT    NT    NT    NT    NT    

DNT mixture*   0.932  ND    ND    ND    ND    ND    ND    ND    

RDX 121-82-4 C 6.1 µg/L NT    NT    NT    NT    NT    NT    NT    

  Perchlorate 

Perchlorate 14797-73-0 N 10.9 µg/L <1 U 0.1 1 1  0.1 1 <1 U 0.1 1 <1 U 0.1 1 <1 U 0.1 1 <1 U 0.1 1 <1 U 0.1 1 

 

Sample ID  
Sample Date CAS C/N RG Units 

54GP87 
10/14/2004 

MDL RL 

54GW56 
8/18/2004 

MDL RL 

54GW57 
8/17/2004 

MDL RL 

54GW58 
8/24/2004 

MDL RL 

54GW59 
8/18/2004 

MDL RL 

54GW59-DUP(DUP-3) 
8/18/2004 

MDL RL 

54GW60 
8/24/2004 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 

  Explosives 

2,4,6-Trinitrotoluene 118-96-7 N 7.82 µg/L NT    160  0.15 1.3 1.7 J,g 0.0749 0.65 15  0.0749 0.65 4.2 L,f 0.0749 0.65 11 J,g 0.0749 0.65 9.3  0.0749 0.65 

DNT mixture*   0.932  ND    ND    ND U   ND    ND    ND    ND    

RDX 121-82-4 C 6.1 µg/L NT    35 J,g 0.164 0.65 0.69  0.164 0.65 3.7  0.164 0.65 1  0.164 0.65 1.7  0.164 0.65 0.8  0.164 0.65 

  Perchlorate 

Perchlorate 14797-73-0 N 10.9 µg/L <1 U 0.1 1 13.5  0.1 1 2  0.1 1 25.8  0.1 1 4  0.1 1 3.6  0.1 1 1.7  0.1 1 

 

Sample ID  
Sample Date CAS C/N RG Units 

54GW61 
8/24/2004 

MDL RL 

54GW62 
8/23/2004 

MDL RL 

54GW63 
8/23/2004 

MDL RL 

54GW64 
8/23/2004 

MDL RL 

54GW64-DUP(DUP-9) 
8/23/2004 

MDL RL 

54GW65 
8/20/2004 

MDL RL 

54GW66 
8/20/2004 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 

  Explosives 

2,4,6-Trinitrotoluene 118-96-7 N 7.82 µg/L 74  0.0749 0.65 9  0.0749 0.65 <0.65 U 0.0749 0.65 0.82 J,g 0.0749 0.65 0.76 J,g 0.0749 0.65 3  0.0749 0.65 NT    

DNT mixture*   0.932  ND    ND    ND    ND    ND    ND    ND    

RDX 121-82-4 C 6.1 µg/L <0.65 U 0.164 0.65 1.6  0.164 0.65 <0.65 U 0.164 0.65 0.75 J,g 0.164 0.65 0.73 J,g 0.164 0.65 0.7  0.164 0.65 NT    

  Perchlorate 

Perchlorate 14797-73-0 N 10.9 µg/L 3  0.1 1 5.3  0.1 1 <1 U 0.1 1 1.1  0.1 1 0.97 B 0.1 1 1.7  0.1 1 0.94 B,J,m 0.1 1 
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Table 3-1 2002 Area A Direct Push Groundwater Analytical Results with Remedial Goals (Continued) 

Sample ID  
Sample Date CAS C/N RG Units 

54GW66 
8/23/2004 

MDL RL 

54GW67 
8/20/2004 

MDL RL 

54GW67 
8/23/2004 

MDL RL 

54GW68 
8/20/2004 

MDL RL 

54GW69 
8/20/2004 

MDL RL 

54GW69 
8/23/2004 

MDL RL 

54GW70 
8/20/2004 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 

  Explosives 

2,4,6-Trinitrotoluene 118-96-7 N 7.82 µg/L <0.65 U 0.0749 0.65 NT    <0.65 U 0.0749 0.65 2.6 J,g 0.0749 0.65 NT    1.4  0.0749 0.65 <0.65 U 0.0749 0.65 

DNT mixture*   0.932  ND    ND    ND    ND    ND    ND    ND    

RDX 121-82-4 C 6.1 µg/L <0.65 U 0.164 0.65 NT    <0.65 U 0.164 0.65 <0.65 U 0.164 0.65 NT    0.51 J 0.164 0.65 <0.65 U 0.164 0.65 

  Perchlorate 

Perchlorate 14797-73-0 N 10.9 µg/L NT    0.59 B,J,m 0.1 1 NT    <1 U 0.1 1 0.65 B,J,m 0.1 1 NT    0.76 B 0.1 1 
*DNT mixture is the combined results of 2,4-dinitrotoluene and 2,6-dinitrotoluene. 

 

  

Notes: C = Carcinogenic per USEPA RBC Table (October 2007) Data Qualifiers: 
B = Not detected substantially above the level reported in laboratory or field blanks. 
E = Concentration exceeded the upper level of the calibration range of the instrument for that specific analysis. For TICs, compound not present in calibration standard, calculated using total peak areas ion 
chromatographs and response factor of 1. 
J = Analyte present. Reported value may not be accurate or precise. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 
N = Sample spike recovery is outside of control limits. 
P = Greater than 40% difference for detected concentrations between the two GC or HPLC columns. 
U = Not detected. The associated number indicates the approximate sample concentration necessary to be detected. 
UJ = Not detected, quantitation limit may be inaccurate or imprecise. 
UL = Not detected, quantitation limit is probably higher. 
g = Dual column confirmation imprecision. 
l =Laboratory Control Spike (LCS) recovery failure. 
m = Matrix Spike/Matrix Spike Duplicate (MS/MSD) recovery failure. 
o = Calibration blank contamination. 
p = Preparation blank contamination. 
s = Serial dilution failure. 
w = Field and/or equipment blank contamination. 
z = Method blank and/or storage blank contamination. 

< = less than N = Noncarcinogenic per USEPA RBC Table (October 2007) 
µg/L = micrograms per liter 
CAS = Chemical Abstract Service 
CMS = Corrective Measures Study 
DNT = dinitrotoluene 
ID = identifier 
LQ = laboratory qualifier 

                        =Exceeds RG 
The corrective measures objectives (CMOs) and remedial goals (RGs) were 
developed and presented in the Final SWMU 54 RFI/CMS Report (URS, 2008). 

MDL = method detection limit 
NI = not identified 
NT = not tested  
ND = not detected  
RBC = Risk-Based Concentration  
RDX = cyclotrimethylenetrinitramine  
RG = remedial goal  
RFI = RCRA Facility Investigation  
RL = reporting limit  
SVOC = semi-volatile organic compound  
SWMU = Solid Waste Management Unit  
TAL = target analyte list  
TCL = target compound list  
TIC = total inorganic carbon  
USEPA = U.S. Environmental Protection Agency  
VQ = Validation Qualifier   
r = reason code  
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Table 3-2 2003-2004 Area A Groundwater Analytical Results with Remedial Goals 

Sample ID 
Sample Date CAS C/N RG Units 

54MW2 
3/4/2003 

MDL RL 

54MW3 
3/4/2003 

MDL RL 

54MW5 
3/4/2003 

MDL RL 

54MW-8 
12/21/2004 

MDL RL 

54MW-9 
12/21/2004 

MDL RL 

54MW-10 
12/21/2004 

MDL RL 

54MW10-DUP(DUP-1) 
12/21/2004 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 

Explosives 

2,4,6-Trinitrotoluene 118-96-7 N 7.82 µg/L <3.6 U 0.365 3.6 38  0.365 3.6 <4.2 U 0.43 4.2 <0.65 U 0.0749 0.65 <0.65 U 0.0749 0.65 62  0.15 1.3 65  0.15 1.3 

DNT mix*   0.932 µg/L ND    ND    ND    ND    ND    ND    ND    

RDX 121-82-4 C 6.1 µg/L <3.6 U 0.526 3.6 32  0.526 3.6 <4.2 U 0.61 4.2 0.2 J,J,g 0.164 0.65 1.1 J,g 0.164 0.65 28  0.164 0.65 29  0.164 0.65 

Perchlorate                                 

Perchlorate 14797-73-0 N 10.90 µg/L 12  0.54 1 59.2  0.54 1 1.6  0.54 1 0.22 B 0.1 1 0.21 B 0.1 1 9.8  0.1 1 9.1  0.1 1 

Field Parameters                                 

Dissolved Oxygen -- -- -- mg/L 6.97    5.18    2.88    0.25    2.56    1.25    1.25    

Oxidation Reduction Potential -- -- -- mV 159.5    119.0    95.1    215    234    208    208    

pH -- -- -- SU 6.37    6.65    7.00    7.20    7.53    7.06    7.06    

Specific Conductivity -- -- -- mS 0.191    0.341    0.310    0.627    0.706    0.760    0.760    

Temperature -- -- -- °C 16.24    15.97    12.91    13.6    13.2    13.8    13.8    

Turbidity -- -- -- NTU 0.80    1.93    12.0    4.17    4.13    3.52    3.52    
*DNT mixture is the combined results of 2,4-dinitrotoluene and 2,6-dinitrotoluene. 

 

  

Notes: C = Carcinogenic per USEPA RBC Table (October 2007) Data Qualifiers: 
B = Not detected substantially above the level reported in laboratory or field blanks. 
E = Concentration exceeded the upper level of the calibration range of the instrument for that specific analysis. For TICs, compound not present in calibration standard, calculated using total peak areas ion 
chromatographs and response factor of 1. 
J = Analyte present. Reported value may not be accurate or precise. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 
N = Sample spike recovery is outside of control limits. 
P = Greater than 40% difference for detected concentrations between the two GC or HPLC columns. 
U = Not detected. The associated number indicates the approximate sample concentration necessary to be detected. 
UJ = Not detected, quantitation limit may be inaccurate or imprecise. 
UL = Not detected, quantitation limit is probably higher. 
g = Dual column confirmation imprecision. 
l = Laboratory Control Spike (LCS) recovery failure. 
m = MS/MSD recovery failure. 
o = Calibration blank contamination. 
p = Preparation blank contamination. 
s = Serial dilution failure. 
w = Field and/or equipment blank contamination. 
z = Method blank and/or storage blank contamination. 

µg/L = micrograms per liter N = Noncarcinogenic per USEPA RBC Table (October 2007) 
ºC = degrees Celsius                         =Exceeds RG 

 
RBC = USEPA Region III Risk-Based Concentration 
(RBC) values from the October 11, 2007, RBC Table and November 2020, 
Alternate RBC Table 

CAS = Chemical Abstracts Service 
DNT = dinitrotoluene 
ID = identifier 
LQ = laboratory qualifier 
MCL = maximum contaminant level 
MDL = method detection limit  
mV = millivolt  
mS = milliSiemen  
ND = not detected  
NT = not tested  
NTU = nephelometric turbidity unit  
RG = remedial goal 
RL = reporting limit 

 

SU = standard units  
SVOC = semi-volatile organic compound  
TAL = target analyte list  
TCL = target compound list  
USEPA = U.S. Environmental Protection Agency  
VQ = Validation Qualifier  
r = reason code  
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Table 3-3 2006-2007 Area A Quarterly Groundwater Monitoring Results with Remedial Goals (Continued) 
Fourth Quarter – September 2007 

Sample ID 
Sample Date CAS C/N RG 

54MW-1 
6/5/2007 

MDL RL 

54MW-2 
6/5/2007 

MDL RL 

54MW-3 
6/5/2007 

MDL RL 

54MW-5 
6/5/2007 

MDL RL 

54MW-8 
6/5/2007 

MDL RL 

54MW-9 
6/5/2007 

MDL RL 

54MW-10 
6/5/2007 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (ug/L) 

2,4,6-Trinitrotoluene 118-96-7 N 7.82 <5 U 0.1 5 3.9 J 0.1 5 1 J 0.1 5 0.49 J 0.1 5 <5 U 0.1 5 <5 U 0.1 5 2.4 J 0.1 5 

Dinitrotoluene Mixture -- C 0.932 ND    ND    ND    ND    ND    0.466    ND    

RDX 121-82-4 C 6.100 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 6.3  0.092 5 <5 U 0.092 5 1.6 J 0.092 5 

Perchlorate (ug/L) 

Perchlorate 14797-73-0 N 10.90 <0.2 U 0.08 0.2 2  0.08 0.2 0.88  0.08 0.2 0.58  0.08 0.2 0.7  0.08 0.2 0.23  0.08 0.2 0.37  0.08 0.2 

Field Parameters 

Dissolved Oxygen (mg/L) -- -- -- 7.57    8.46    5.06    8.44    8.82    5.21    7.35    

Oxidation Reduction 
Potential (mV) -- -- -- 297    268    109    236    285    94    187    

pH (SU) -- -- -- 7.33    6.78    6.2    6.24    6.9    6.25    6.87    

Specific Conductivity 
(mS) -- -- -- 0.192    0.225    0.003    0.163    0.245    0.003    0.353    

Temperature (°C) -- -- -- 13.58    13.48    15.66    21.68    13.4    15.44    14.51    

Turbidity (NTU) -- -- -- 0.48    0.29    0.36    0.67    0.06    1.67    9.37    

 

Fourth Quarter – September 2007 

Sample ID 
Sample Date CAS C/N RG 

54MW-1 
9/19/2007 

MDL RL 

54MW-2 
9/19/2007 

MDL RL 

54MW-3 
9/19/2007 

MDL RL 

54MW-5 
9/19/2007 

MDL RL 

54MW-8 
9/18/2007 

MDL RL 

54MW-9 
9/18/2007 

MDL RL 

54MW-10 
9/18/2007 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (ug/L) 

2,4,6-Trinitrotoluene 118-96-7 N 7.82 <5 U 0.1 5 0.78 J 0.1 5 1.2 J 0.1 5 0.38 J,J,g 0.1 5 <5 U 0.1 5 <5 U 0.1 5 17  0.1 5 

Dinitrotoluene Mixture -- C 0.932 ND    ND    ND    ND    ND    ND    0.696    

RDX 121-82-4 C 6.100 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 8  0.092 5 

Perchlorate (ug/L) 

Perchlorate 14797-73-0 N 10.90 <0.2 U 0.08 0.2 0.57  0.08 0.2 0.31  0.08 0.2 0.34  0.08 0.2 0.37  0.08 0.2 <0.2 U 0.08 0.2 2.9  0.08 0.2 

Field Parameters 

Dissolved Oxygen (mg/L) -- -- -- 4.03    2.37    6.34    5.53    4.06    3.78    3.89    
Oxidation Reduction 
Potential (mV) -- -- -- 233    172    205    228    288    237    239    

pH (SU) -- -- -- 8.2    7.01    5.67    6.89    6.82    7.11    6.76    
Specific Conductivity 
(mS) -- -- -- 0.487    0.637    0.57    0.647    0.711    0.833    0.844    

Temperature (°C) -- -- -- 19.79    15.91    15.6    17.36    14.41    18.05    17.27    

Turbidity (NTU) -- -- -- 0.79    2.19    2.02    1.62    0.43    2.19    7.19    
Notes: C = Carcinogenic per USEPA RBC Table (October 2007) Data Qualifiers: 

J = Analyte present. Reported value may not be accurate or precise. 
U = Not detected. The associated number indicates the approximate sample concentration necessary to be detected. 
UJ = Not detected, quantitation limit may be inaccurate or imprecise. 
c = calibration failure. 
d = Matrix spike/matrix spike duplicate (MS/MSD) or laboratory control sample/laboratory control sample duplicate (LCS/LCSD) RPD imprecision. 
g = Dual column confirmation imprecision. 
l = LCS recovery failure. 
m = MS/MSD recovery failure. 

µg/L = micrograms per liter N = Noncarcinogenic per USEPA RBC Table (October 2007) 
ºC = degrees Celsius                         =Exceeds RG 
CAS = Chemical Abstracts Service 
ID = identifier 
LQ = laboratory qualifier 
MDL = method detection limit RBC = USEPA Region III Risk-Based Concentration 
mV = millivolt (RBC) values from the October 11, 2007, RBC Table 
mS = milliSiemen and October 11, 2007, Alternate RBC Table 
ND = not detected  
ng/L= nanograms per liter   
NT = not tested   
NTU = nephelometric turbidity unit   
r = reason code 
RG = remedial goal 
RL = reporting limit 

 
 

RPD = relative percent difference   
SU = standard units   
USEPA = U.S. Environmental Protection Agency   
VQ = validation qualifier   
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Table 3-4 2003 Area B Groundwater Analytical Results with Remedial Goals 

Sample ID 
Sample Date RG Units 

54MW4 
3/4/2003 

MDL RL 

54MW6 
3/3/2003 

MDL RL 

54MW7 
3/4/2003 

MDL RL 

54MW7-DUP (GW-DUP-1) 
3/4/2003 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 

Explosives 

2,4,6-Trinitrotoluene 7.82 µg/L <5.4 U 0.55 5.4 <4.2 U 0.43 4.2 <3.6 U 0.365 3.6 <4.8 U 0.487 4.8 

DNT Mixture 0.932 µg/L ND    ND    ND    ND    

RDX  6.1 µg/L <5.4 U 0.79 5.4 <4.2 U 0.61 4.2 <3.6 U 0.526 3.6 <4.8 U 0.701 4.8 

Perchlorate 

Perchlorate 10.9 µg/L <1 U 0.54 1 <1 U 0.54 1 <1 U 0.54 1 <1 U 0.54 1 

 

 
  

Notes: C = Carcinogenic per USEPA RBC Table (October 2007) Data Qualifiers: 
B = Not detected substantially above the level reported in laboratory or field blanks. 
E = Concentration exceeded the upper level of the calibration range of the instrument for that specific analysis. For TICs, compound not present in calibration standard, calculated using total 
peak areas ion chromatographs and response factor of 1. 
K = Analyte present. Reported value may be biased high. Actual value is expected to be lower. 
J = Analyte present. Reported value may not be accurate or precise. 
L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 
N = Sample spike recovery is outside of control limits. 
U = Not detected. The associated number indicates the approximate sample concentration necessary to be detected. 
UJ = Not detected, quantitation limit may be inaccurate or imprecise. 
UL = Not detected, quantitation limit is probably higher. 
g = Dual column confirmation imprecision. 
l = LCS recovery failure. 
m = MS/MSD recovery failure. 
o = Calibration blank contamination. 
p = Preparation blank contamination. 
s = Serial dilution failure. 
w = Field and/or equipment blank contamination. 
z = Method blank and/or storage blank contamination. 

µg/L = micrograms per liter N = Noncarcinogenic per USEPA RBC Table (October 2007) 
ºC = degrees Celsius                         =Exceeds RG 
CAS = Chemical Abstracts Service 
DNT = dinitrotoluene 
LQ = laboratory qualifier 
MDL = method detection limit 
mV = millivolt  
mS = milliSiemen  
ND = not detected  
NTU = nephelometric turbidity Unit  
r = reason code  
RL = reporting limit  
RG = remedial goal 
SU = standard units 

 

USEPA = U.S. Environmental Protection Agency  
VQ = validation qualifier  
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Table 3-5 2006-2007 Area B Quarterly Groundwater Monitoring Results with Remedial Goals 
First Quarter – November/December 2006 

Sample ID 
Sample Date 

CAS C/N Adjusted Tapwater 
RBC 

54MW4 
11/30/2006 

MDL RL 

54MW6 
11/29/2006 

MDL RL 

54MW7 
12/5/2006 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (µg/L) 
2,4,6-Trinitrotoluene 118-96-7 N 7.82 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 
Dinitrotoluene Mixture -- C 0.932 <5    <5    <5    
RDX 121-82-4 C 6.100 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 
Perchlorate (µg/L) 
Perchlorate 14797-73-0 N 10.90 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 
Field Parameters 
Dissolved Oxygen (mg/L) -- -- -- 9.9    11.63    10.46    
Oxidation Reduction Potential (mV) -- -- -- -92    181    170    
pH (SU) -- -- -- 7.77    8    7.56    
Specific Conductivity (mS) -- -- -- 1.13    0.297    0.729    
Temperature (°C) -- -- -- 15    16.6    15.9    
Turbidity (NTU) -- -- -- 2.66    4.87    5.91    

 
Second Quarter – March 2007 

Sample ID  
Sample Date 

CAS C/N RG 
54MW-4 
3/27/2007 

MDL RL 

54MW-6 
3/27/2007 

MDL RL 

54MW-7 
3/27/2007 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (µg/L) 
2,4,6-Trinitrotoluene 118-96-7 N 7.82 <5 U 0.1 5 <5 U 0.1 5 <5 U 0.1 5 
Dinitrotoluene Mixture -- C 0.932 <5    <5    <5    
RDX 121-82-4 C 6.100 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 
Perchlorate (µg/L) 
Perchlorate 14797-73-0 N 10.90 <0.2 U 0.036 0.2 <0.2 U 0.036 0.2 <0.2 U 0.036 0.2 
Field Parameters 
Dissolved Oxygen (mg/L) -- -- -- 5.97    8.8    6    
Oxidation Reduction Potential (mV) -- -- -- -95    135    -44    
pH (SU) -- -- -- 7.16    8.21    7    
Specific Conductivity (mS) -- -- -- 1.11    0.314    0.323    
Temperature (°C) -- -- -- 15.68    17.77    14.25    
Turbidity (NTU) -- -- -- 1.54    31.1    6.59    
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Table 3-5 2006-2007 Area B Quarterly Groundwater Monitoring Results with Remedial Goals (Continued) 
Third Quarter – June 2007 

Sample ID 
Sample Date 

CAS C/N RG 

54MW4 DUP AVG 
6/5/2007 

MDL RL 

54MW-6 
6/5/2007 

MDL RL 

54MW-7 
6/5/2007 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (µg/L) 
2,4,6-Trinitrotoluene 118-96-7 N 7.82 <5 U 0.1 5 <5 U 0.1 5 <5 U 0.1 5 
Dinitrotoluene Mixture -- C 0.932 <5    <5    <5    
RDX 121-82-4 C 6.100 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 
Perchlorate (µg/L) 
Perchlorate 14797-73-0 N 10.90 <0.2 U 0.08 0.2 <0.2 U 0.08 0.2 <0.2 U 0.08 0.2 
Field Parameters 
Dissolved Oxygen (mg/L) -- -- -- 5.15    4.5    7.72    
Oxidation Reduction Potential (mV) -- -- -- 91    76    225    
pH (SU) -- -- -- 6.39    6.03    6.97    
Specific Conductivity (mS) -- -- -- 0.003    0.003    0.302    
Temperature (°C) -- -- -- 14.54    19.28    3.03    
Turbidity (NTU) -- -- -- 0.67    9.96    0.71    

 
Fourth Quarter – September 2007 

Sample ID 
Sample Date 

CAS C/N RG 

54MW4 
9/19/2007 

MDL RL 

54MW6 
9/19/2007 

MDL RL 

54MW7 DUP AVG 
9/19/2007 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (µg/L) 
2,4,6-Trinitrotoluene 118-96-7 N 7.82 <5 U 0.1 5 <5 U 0.1 5 <5 U 0.1 5 
Dinitrotoluene Mixture -- C 0.932 ND    ND    ND    
RDX 121-82-4 C 6.100 <5 U 0.092 5 <5 U 0.092 5 <5 U 0.092 5 
Perchlorate (µg/L) 
Perchlorate 14797-73-0 N 10.90 <0.2 U 0.08 0.2 0.1 J 0.08 0.2 <0.2 U 0.08 0.2 
Field Parameters 
Dissolved Oxygen (mg/L) -- -- -- 4.03    7.47    4.56    
Oxidation Reduction Potential (mV) -- -- -- -1    236    266    
pH (SU) -- -- -- 7.91    8.13    6.97    
Specific Conductivity (mS) -- -- -- 1.1    0.267    0.766    
Temperature (°C) -- -- -- 16.08    16.69    16.83    
Turbidity (NTU) -- -- -- 0.43    4.37    0.39    

  

Notes: 
µg/L = micrograms per liter 
ºC = degrees Celsius 
CAS = Chemical Abstracts Service 
ID = identifier 
MDL = method detection limit 
mV = millivolt 
mS = milliSiemen 
ND = not detected 
ng/L = nanogram per liter 

 Data Qualifiers: 
J = Analyte present. Reported value may not be accurate or precise. 
U = Not detected. The associated number indicates the approximate sample concentration necessary to be detected. 
C = Carcinogenic per USEPA RBC Table (October 2007) 
N = Noncarcinogenic per USEPA RBC Table (October 2007) 
                        =Exceeds RG 

NTU = nephelometric turbidity unit 
pH = potential of hydrogen 
r = reason code 
RDX = cyclotrimethylenetrinitramine 
RL = reporting limit 
SU = standard unit 
LQ = laboratory qualifier 
VQ = validation qualifier 
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Table 3-6 2006 New River Surface and Sediment Pore Water Sample Results with Remedial Goals 
Surface Water 

Sample ID 
Sample Date CAS C/N RG 

NR-SW-1 
11/30/2006 

MDL RL 

NR-SW-2 
11/30/2006 

MDL RL 

NR-SW-3 
11/30/2006 

MDL RL 

NR-SW-4 
11/30/2006 

MDL RL 

NR-SW-5 
11/30/2006 

MDL RL 

NR-SW-6 
11/30/2006 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (µg/L) 
2,4,6-Trinitrotoluene 118-96-7 C 7.82 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 
2,4-Dinitrotoluene 121-14-2 N  <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 
2,6-Dinitrotoluene 606-20-2 N  <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 
DNT mixture*   0.932 <5    <5    <5    <5    <5    <5    
RDX 121-82-4 C 6.100 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 
Perchlorate (µg/L) 
Perchlorate 14797-73-0 -- 10.900 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 
Field Parameters 
Dissolved Oxygen (mg/L) -- -- -- 17.05    15.83    14.64    12.93    14.83    15.11    
Oxidation Reduction Potential (mV) -- -- -- 219    118    47    53    32    35    
pH (SU) -- -- -- 8.9    8.1    7.96    7.81    7.67    8.3    
Specific Conductivity (mS) -- -- -- 0.116    0.113    0.118    0.174    0.117    0.155    
Temperature (°C) -- -- -- 10.1    9.9    10.1    10.3    10.2    10.4    
Turbidity (NTU) -- -- -- 71.3    13.7    17.48    9.94    7.66    6.21    

 

Pore Water 

Sample ID 
Sample Date CAS C/N RG 

NR-PW-1 
11/30/2006 

MDL RL 

NR-PW-2 
11/30/2006 

MDL RL 

NR-PW-3 
11/30/2006 

MDL RL 

NR-PW-4 
11/30/2006 

MDL RL 

NR-PW-5 
11/30/2006 

MDL RL 

NR-PW-6 
11/30/2006 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (µg/L) 
2,4,6-Trinitrotoluene 118-96-7 C 7.82 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 
2,4-Dinitrotoluene 121-14-2 N  <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 
2,6-Dinitrotoluene 606-20-2 N  <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 
DNT mixture*   0.932 <5    <5    <5    <5    <5    <5    
RDX 121-82-4 C 6.100 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 
Perchlorate (µg/L) 
Perchlorate 14797-73-0 -- 10.900 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 
Field Parameters 
Dissolved Oxygen (mg/L) -- -- -- 10.38    10.46    12.2    9.35    10.82    11.34    
Oxidation Reduction Potential (mV) -- -- -- -109    -174    20    -182    -44    -58    
pH (SU) -- -- -- 7.33    7.21    7.47    7.57    7.44    7.2    
Specific Conductivity (mS) -- -- -- 0.307    0.344    0.248    0.38    0.553    0.353    
Temperature (°C) -- -- -- 12.8    10.7    10.8    10.6    13.2    11.9    
Turbidity (NTU) -- -- -- 16.35    37.9    22.7    4.86    3.63    11.85    
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Table 3-6 2006 New River Surface and Sediment Pore Water Sample Results with Remedial Goals (Continued) 
Surface Water 

Sample ID 
Sample Date CAS C/N RG 

NR-SW-7 
12/1/2006 

MDL RL 

NR-SW-8 
12/1/2006 

MDL RL 

NR-SW-8-DUP(DUP-4) 
12/1/2006 

MDL RL 

NR-SW-9 
12/1/2006 

MDL RL 

NR-SW-10 
12/1/2006 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (µg/L) 
2,4,6-Trinitrotoluene 118-96-7 C 7.82 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 
2,4-Dinitrotoluene 121-14-2 N  <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 
2,6-Dinitrotoluene 606-20-2 N  <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 
DNT mixture*   0.932 <5    <5    <5    <5    <5    
RDX 121-82-4 C 6.100 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 
Perchlorate (µg/L) 
Perchlorate 14797-73-0 -- 10.900 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 
Field Parameters 
Dissolved Oxygen (mg/L) -- -- -- 13.13    13.27    13.27    13.76    14.69    
Oxidation Reduction Potential (mV) -- -- -- 10    41    41    51    52    
pH (SU) -- -- -- 8.11    7.8    7.8    7.62    7.83    
Specific Conductivity (mS) -- -- -- 0.140    0.124    0.124    0.131    0.114    
Temperature (°C) -- -- -- 11.7    12.5    12.5    11.8    11    
Turbidity (NTU) -- -- -- 148    13.8    13.8    20.5    11.46    

 

Pore Water 

Sample ID 
Sample Date CAS C/N RG 

NR-PW-6-DUP(DUP-3) 
11/30/2006 

MDL RL 

NR-PW-7 
12/1/2006 

MDL RL 

NR-PW-8 
12/1/2006 

MDL RL 

NR-PW-9 
12/1/2006 

MDL RL 

NR-PW-10 
12/1/2006 

MDL RL Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r Result LQ, VQ, r 
Explosives (µg/L) 
2,4,6-Trinitrotoluene 118-96-7 C 7.82 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 <5 U 0.075 5 
2,4-Dinitrotoluene 121-14-2 N  <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 <5 U 0.12 5 
2,6-Dinitrotoluene 606-20-2 N  <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 <5 U 0.27 5 
DNT mixture*   0.932 <5    <5    <5    <5    <5    
RDX 121-82-4 C 6.100 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 <5 U 0.16 5 
Perchlorate (µg/L) 
Perchlorate 14797-73-0 -- 10.900 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 <10 U 1.84 10 
Field Parameters 
Dissolved Oxygen (mg/L) -- -- -- 11.34    9.25    9.74    10.55    10.18    
Oxidation Reduction Potential (mV) -- -- -- -58    -194    -173    -173    -157    
pH (SU) -- -- -- 7.2    7.54    7.36    7.23    7.47    
Specific Conductivity (mS) -- -- -- 0.353    0.517    0.660    0.533    0.479    
Temperature (°C) -- -- -- 11.9    13    12.9    13.2    13.1    
Turbidity (NTU) -- -- -- 11.85    3.72    5.6    15.87    1.66    
*DNT mixture is the combined results of 2,4-dinitrotoluene and 2,6-dinitrotoluene. 

Notes: C = Carcinogenic per USEPA RBC Table (October 2007) Data Qualifiers: 
µg/L = micrograms per liter N = Noncarcinogenic per USEPA RBC Table (October 2007) J = Analyte present. Reported value may not be accurate or precise. 
ºC = degrees Celsius                         =Exceeds RG U = Not detected. The associated number indicates the approximate sample concentration necessary to be detected. 
CAS = Chemical Abstracts Service 
DNT = dinitrotoluene 
ID = identifier 
MDL = method detection limit 
mg/L = milligram per liter RBC = USEPA Region III Risk-Based Concentration  
mV = millivolt (RBC) values from the October 11, 2007, RBC Table  
mS = milliSiemen and October 11, 2007, Alternate RBC Table  
NTU = nephelometric turbidity unit 
r = reason code 
RG = remedial goal 

BTAG = Biological Technical Assistance Group     
Water - BTAG Freshwater Screening Values, 2006a  

RL = reporting limit  
RDX = cyclotrimethylenetrinitramine 
SU = standard unit 
USEPA = U.S. Environmental Protection Agency 
LQ = laboratory qualifier 
VQ = validation qualifier 
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4. FIELD ACTIVITIES 

The following sections provide a discussion of field activities conducted by WESTON in 

Year Eight of monitoring at SWMU 54. 

Year Eight of groundwater monitoring consisted of four sampling events conducted in 

October 2019 (twenty-ninth quarter), February 2020 (thirtieth quarter), April 2020 (thirty-first 

quarter), and July 2020 (thirty-second quarter). Multiple wells were removed from the monitoring 

network after the ninth and tenth quarters and were not sampled during Year Eight. Monitoring 

wells that were included in Year Eight monitoring events comprised 54MW1, 54MW10, 

54MW12, and 54MW13, which monitor Area A at SWMU 54, as consistent with the 11th through 

28th quarterly events. Field activities were conducted in accordance with the Final SWMU 54 

MNA IMWP (Shaw, 2011a). Copies of the groundwater sample forms, meter calibration records, 

and field notes are presented in Appendix A-1, A-2, and A-3, respectively. The monitoring wells 

were all in usable condition for the entire year of sampling.  

4.1 TWENTY-NINTH QUARTER GROUNDWATER SAMPLING (OCTOBER 2019) 

Groundwater elevation measurements and groundwater samples were collected from monitoring 

wells 54MW1, 54MW10, 54MW12, and 54MW13 during the twenty-ninth quarter event. The 

twenty-ninth quarter of groundwater sampling was conducted 14 October 2019. Groundwater 

elevation measurements were collected prior to sampling activities. A groundwater quality meter 

was calibrated at the beginning of each day, before groundwater sampling was initiated. The 

locations of monitoring wells sampled during this quarterly event are provided in Figure 4-1. 

4.1.1 Groundwater Elevation Measurements 

Water level elevations were collected during each Year Eight quarterly event from the four 

monitoring wells at SWMU 54 prior to the collection of groundwater samples. Table 4-1 provides 

the measured depth-to-water levels (from the top of the casing) and groundwater elevations amsl 

collected on 14 October 2019. Figure 4-2 presents a groundwater elevation contour map 

developed from the elevation data collected during this quarterly monitoring event. Groundwater 

contours were derived using Esri ArcGIS Desktop Spatial Analyst 10.7.1 software and creating a 

spline interpolated continuous surface based on limited groundwater data. The surface model was 



SWMU 54 Monitored Natural Attenuation Sampling Year Eight Report 
Radford Army Ammunition Plant 

Radford, Virginia 

Contract No. W912DR-15-D-0022 4-2 1/25/2022 
Delivery Order W912DR18F0492 
\\fsfed02\1494\Radford AAP\Env_Munitions_Services\SWMUs\SWMU Annual Reports\2020 Reports\SWMU 54 Report\Final\Fnl_RFAAP_SWMU54_LTMRpt_Year8.docx 

executed using default values in most cases and forces to cover an area inclusive of all wells using 

the extent polygon to define the area of interest. Contour lines were then constructed from the 

output splined surface at 10-foot and 2-foot intervals, depending on the site, with zero base contour. 

The results of the automated processing were then reviewed by subject knowledge experts and 

manually adjusted to accurately represent ground conditions. 

Estimated groundwater flow velocity for Area A was calculated based on parameters used in the 

SWMU 54 RFI/CMS Report (URS, 2008). The Area A flow path of approximately 538.4 ft had a 

groundwater elevation difference of 13.55 ft, resulting in a calculated hydraulic gradient of 

0.025 feet per foot (ft/ft). Using an average K value for Area A of 4.86 feet per day (ft/day) and an 

estimated effective porosity of 0.20, the groundwater flow velocity for Area A is approximately 

0.61 ft/day (223.22 feet per year [ft/year]). 

Area B, although not monitored during Year Eight as mentioned in Section 3, is expected to have 

a groundwater flow velocity similar to Area A, as reported in the Year Three MNA Report (CB&I 

Environmental & Infrastructure, Inc [CB&I], 2014). 

4.1.2 Groundwater Sampling 

Groundwater samples were collected from the four monitoring wells on 14 October 2019 and 

analyzed for the analytical suites covering explosives, perchlorate, and RDX and its breakdown 

by-products hexahydro-1,3-dinitroso-5-nitro-1,3,5-triazine (DNX), hexahydro-1-nitroso-3,5-

dinitro-1,3,5-triazine (MNX), and hexahydro-1,3,5-trinitroso-1,3,5-triazine (TNX). The 

breakdown by-products of RDX are considered MNA indicators. In addition, the following 

indicator parameters were collected: Total Organic Carbon (TOC), Total Inorganic Carbon (TIC), 

dissolved ferrous iron, dissolved manganese, chlorate, chloride, chlorite, nitrate, and sulfate. Water 

quality parameters collected during low flow sampling included pH, temperature, Specific 

Conductivity, dissolved oxygen (DO), oxidation-reduction potential (ORP), and turbidity. 

Table 4-2 presents the suite of analytes collected for analysis during the twenty-ninth quarterly 

monitoring event. Groundwater sampling was accomplished without any issues. 
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Groundwater samples were collected via low-flow peristaltic pumps to obtain representative 

groundwater samples and to minimize investigation-derived waste (IDW) purge water. The 

following procedures were adhered to during all quarterly groundwater monitoring events: 

1. A photoionization detector (PID) reading was taken upon removing the well cap to 
determine the presence of potentially hazardous levels of volatile gases. The PID readings 
were collected during the water elevation sweeps and again during sample collection. All 
PID readings were within acceptable levels. 

2. During the water level sweep, depth-to-water and total depth measurements were recorded 
to determine the amount of water in the well casing and sand pack. Only approximate total 
well depths were measured during the quarterly events to confirm that the total depths were 
consistent with the data from the previous reports. 

3. Groundwater samples were collected after all water level elevations had been recorded. 
The general practice was to lower the peristaltic pump tubing to a depth where the pump 
inlet was within the screened interval. Ample hydraulic head was maintained above the 
pump to ensure a sufficient water supply. The pump was connected to a Geocontrol PRO 
control unit, whereas the discharge tubing was connected to a YSI 556 water quality flow 
cell. 

4. Monitoring wells were pumped at a rate of approximately 200 milliliters per minute 
(mL/min). Flow rate was determined by gauging the time it took to fill a 200-mL vial. 
Water quality parameters were recorded continuously including temperature, potential of 
hydrogen (pH), DO, ORP, turbidity, and Specific Conductivity. Turbidity was measured 
using a HACH 2100Q turbidity meter, whereas concentrations of dissolved ferrous iron 
and manganese were measured in the field using a Hach DR900 test kit via Methods 8146 
and 8149, respectively. 

Table 4-3 presents a summary of the final (stabilized) water quality readings for each well from 

the twenty-ninth quarter. 

Based on the DO data collected during the twenty-ninth quarterly monitoring event, groundwater 

within Area A exhibits aerobic conditions (i.e., DO >1 part per million [ppm]). The DO levels 

ranged from a low of 14.8 milligrams per liter (mg/L) at monitoring well 54MW1 to a high of 

77.0 mg/L at monitoring well 54MW14. ORP measurements ranged from a low of 32.0 millivolts 

(mV) in monitoring well 54MW10 to a high of 80.6 mV at monitoring well 54MW13. 

Measurements of pH ranged from a low of 6.99 standard units (SU) at monitoring well 54MW10 

to a high of 7.33 SU at monitoring well 54MW1. Measurements of Specific Conductivity ranged 

from a low of 431 microSiemens per centimeter (μS/cm) at monitoring well 54MW1 to a high of 

728 μS/cm at monitoring well 54MW10.  
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Prior to sampling, the flow cell was disconnected, and the groundwater flow rate was maintained 

during sample collection. Samples were collected, labeled, and packed in ice until shipment to the 

laboratory. Chain-of-custody (COC) forms were filled out and shipped with the samples. Copies 

of the COC forms are provided in Appendix B-2 along with the raw analytical data packages.  

4.1.3 Quality Control Samples 

QC samples including duplicate and temperature blanks were collected during the twenty-ninth 

quarterly monitoring event. 

One duplicate sample was collected during the twenty-ninth monitoring event (rate of 10 percent) 

at 54MW13 (duplicate as 54TM13) and analyzed for the same suite of compounds as the parent 

sample. Further, one matrix spike/matrix spike duplicate (MS/MSD [at a rate of 5 percent]) was 

collected at monitoring well 54MW13 (54MW13 MS/MSD) and analyzed for the same suite of 

compounds as the parent sample. 

In previous sampling years, one equipment rinse blank was collected during each quarter. 

However, as only disposable equipment was utilized during the sampling, no equipment rinse 

blanks were warranted. One IDW purge water sample (54IDW) was collected and analyzed for 

pH, chemical oxygen demand (COD), and total metals for disposal of IDW purge water per the 

RFAAP SWMU 54 MNA IMWP. Results of the QA/QC samples are presented in the raw 

analytical data package provided in Appendix B-2 and summarized in Section 5.7. 

4.2 THIRTIETH QUARTER GROUNDWATER SAMPLING (JANUARY 2020) 

Groundwater elevation measurements and groundwater samples were collected from monitoring 

wells 54MW1, 54MW10, 54MW12, and 54MW13 on 27 January 2020. Groundwater elevation 

measurements were collected prior to sampling activities. A groundwater quality meter was 

calibrated at the beginning of each day, before groundwater sampling was initiated. The locations 

of monitoring wells sampled during this quarterly event are provided in Figure 4-1. 

4.2.1 Groundwater Elevation Measurements 

Table 4-4 provides the measured depth-to-water levels (from the top of the casing) and 

groundwater elevations collected on 27 January 2020 during the thirtieth quarter monitoring event. 
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Figure 4-3 presents a groundwater elevation contour map developed from the elevation data 

collected during the quarter. 

Estimated groundwater flow velocity for Area A was calculated based on parameters used in the 

SWMU 54 RFI/CMS Report (URS, 2008). The Area A flow path of approximately 538.4 ft had a 

groundwater elevation difference of approximately 15 ft, resulting in a calculated hydraulic 

gradient of 0.028 ft/ft. Using an average K value for Area A of 4.86 ft/day and an estimated 

effective porosity of 0.20, the groundwater flow velocity for Area A is approximately 0.66 ft/day 

(240.9 ft/year). 

4.2.2 Groundwater Sampling 

Groundwater samples were collected from monitoring wells 54MW1, 54MW10, 54MW12, and 

54MW13 on 27 January 2020. The thirtieth quarter monitoring samples were tested for the same 

analytes as the twenty-ninth quarter, which are presented in Table 4-2. Groundwater sampling was 

accomplished without any issues. 

Groundwater samples were collected applying the same method and approach used during the 

twenty-ninth quarterly monitoring event: specifically, via low-flow peristaltic pumps. Monitoring 

wells were pumped at a rate of approximately 200 mL/min. Table 4-5 presents a summary of the 

final (stabilized) water quality readings for each well from the thirtieth quarter. 

Based on the DO data collected during the thirtieth quarterly monitoring event, groundwater within 

Area A exhibit both aerobic and anaerobic conditions. The DO levels ranged from a low of 

0.43 mg/L at monitoring well 54MW10 to a high of 7.2 mg/L at monitoring well 54MW12. ORP 

measurements ranged from a low of 95.3 mV at monitoring well 54MW1 to a high of 126.8 mV 

at monitoring well 54MW10. Measurements of pH ranged from a low of 6.51 SU at monitoring 

well 54MW12 to a high of 7.50 SU at monitoring well 54MW1. The pH levels were slightly less 

neutral than observed during the twenty-ninth quarterly monitoring event. Measurements of 

Specific Conductivity ranged from a low of 462 μS/cm in monitoring well 54MW1 to a high of 

600 μS/cm observed at monitoring well 54MW13. Copies of the COC forms are provided in 

Appendix B-2 along with the raw analytical data packages.  
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4.2.3 Quality Control Samples 

QC samples including duplicate and temperature blanks were collected during the thirtieth 

monitoring event. 

One duplicate sample was collected at 54MW13 (duplicate as 54TM13) and analyzed for the same 

suite of compounds as the parent sample.  

In previous sampling years, one equipment rinse blank was collected during each quarter. 

However, as only disposable equipment was utilized during the sampling, no equipment rinse 

blanks were warranted. One IDW purge water sample (54IDW) was collected and analyzed for 

pH, COD, and total metals. Results of the QA/QC samples are presented in the raw analytical data 

package provided in Appendix B-2. 

4.3 THIRTY-FIRST QUARTER GROUNDWATER SAMPLING (APRIL 2019) 

Groundwater elevation measurements and groundwater samples were collected from monitoring 

wells 54MW1, 54MW10, 54MW12, and 54MW13 on 28 April 2020. Groundwater elevation 

measurements were collected prior to sampling activities. The locations of monitoring wells 

sampled during this quarterly event are provided in Figure 4-1. 

4.3.1 Groundwater Elevation Measurements 

Table 4-6 provides the measured depth-to-water levels (from the top of the casing) and 

groundwater elevations collected on 28 April 2020 during the thirty-first quarterly monitoring 

event. A groundwater quality meter was calibrated at the beginning of each day, before 

groundwater sampling was initiated. Figure 4-4 presents a groundwater elevation contour map 

developed from the elevation data collected during the quarter. 

Estimated groundwater flow velocity for Area A was calculated based on parameters used in the 

SWMU 54 RFI/CMS Report (URS, 2008). The Area A flow path of approximately 538.4 ft had a 

groundwater elevation difference of 11.88 ft, resulting in a calculated hydraulic gradient of 

0.022 ft/ft. Using an average K value for Area A of 4.86 ft/day and an estimated effective porosity 

of 0.20, the groundwater flow velocity for Area A is approximately 0.54 ft/day (195.71 ft/year). 
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4.3.2 Groundwater Sampling 

Groundwater samples were collected from monitoring wells 54MW1, 54MW10, 54MW12, and 

54MW13 on 28 April 2020. The thirty-first quarter monitoring samples were tested for the same 

analytes as the previous two quarters, which are presented in Table 4-2. Groundwater sampling 

was accomplished without any issues. 

Groundwater samples were collected applying the same method and approach used during the 

previous two quarterly monitoring events: specifically, via low-flow peristaltic pumps. Monitoring 

wells were pumped at a rate of approximately 200 mL/min. 

Table 4-7 presents a summary of the final (stabilized) water quality readings for each well from 

the thirty-first quarter. 

Based on the DO data collected during the thirty-first quarterly monitoring event, groundwater 

within Area A exhibited aerobic groundwater conditions. The DO levels ranged from a low of 

4.46 mg/L at monitoring well 54MW1 to a high of 8.21 mg/L at monitoring well 54MW13. ORP 

measurements ranged from a low of 96.0 mV at monitoring well 54MW13 to a high of 127.8 mV 

at monitoring well 54MW12. Measurements of pH ranged from a low of 6.62 SU at monitoring 

well 54MW12 to a high of 7.65 SU at monitoring well 54MW1. Measurements of Specific 

Conductivity ranged from a low of 241.6 μS/cm in monitoring well 54MW13 to a high of 

364.9 μS/cm observed at monitoring well 54MW10.  

Copies of the COC forms are provided in Appendix B-2 along with the raw analytical data 

packages.  

4.3.3 Quality Control Samples 

QC samples, including duplicate and temperature blanks were collected during the twenty-seventh 

monitoring event. 

One duplicate sample was collected at 54MW13 (duplicate as 54TM13) and analyzed for the same 

suite of compounds as the parent sample. Further, one MS/MSD was collected at monitoring well 

54MW12 (54MW12 MS/MSD) and analyzed for the same suite of compounds as the parent 

sample. 
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In previous sampling years, one equipment rinse blank was collected during each quarter. 

However, as only disposable equipment was utilized during the sampling, no equipment rinse 

blanks were warranted. One IDW purge water sample (54ADW01) was collected and analyzed for 

pH, COD, and total metals. Results of the QA/QC samples are presented in the raw analytical data 

package provided in Appendix B-2. 

4.4 THIRTY-SECOND QUARTER GROUNDWATER SAMPLING (JULY 2020) 

Groundwater elevation measurements and groundwater samples were collected from monitoring 

wells 54MW1, 54MW10, 54MW12, and 54MW13 on 21 July 2020. Groundwater elevation 

measurements were collected prior to sampling activities. The locations of monitoring wells 

sampled during this quarterly event are provided in Figure 4-1. 

4.4.1 Groundwater Elevation Measurements 

Table 4-8 provides the measured depth-to-water levels (from the top of the casing) and 

groundwater elevations collected on 21 July 2020 during the quarterly monitoring event. A 

groundwater quality meter was calibrated at the beginning of each day, before groundwater 

sampling was initiated. Figure 4-5 presents a groundwater elevation contour map developed from 

the elevation data collected during the quarter. 

Estimated groundwater flow velocity for Area A was calculated based on parameters used in the 

SWMU 54 RFI/CMS Report (URS, 2008). The Area A flow path of approximately 538.4 ft had a 

groundwater elevation difference of 13.98 ft, resulting in a calculated hydraulic gradient of 

0.026 ft/ft. Using an average K value for Area A of 4.86 ft/day and an estimated effective porosity 

of 0.20, the groundwater flow velocity for Area A is approximately 0.631 ft/day (230.3 ft/year). 

4.4.2 Groundwater Sampling 

Groundwater samples were collected from monitoring wells 54MW1, 54MW10, 54MW12, and 

54MW13 21 July 2020. The thirty-second quarter monitoring samples were tested for the same 

analytes as the previous three quarters, which are presented in Table 4-2. Groundwater sampling 

was accomplished without any issues. 
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Groundwater samples were collected applying the same method and approach used during the 

previous quarterly monitoring events: specifically, via low-flow peristaltic pumps. Monitoring 

wells were pumped at a rate of approximately 200 mL/min. 

Table 4-9 presents a summary of the final (stabilized) water quality readings for each well from 

the thirty-second quarter. 

Based on the DO data collected during the thirty-second quarterly monitoring event, groundwater 

within Area A indicated both aerobic and anaerobic groundwater conditions. The DO levels ranged 

from a low of 0.51 mg/L at monitoring well 54MW10 to a high of 6.65 mg/L at monitoring well 

54MW13. ORP measurements ranged from a low of 39.8 mV at monitoring well 54MW10 to a 

high of 161.5 mV at monitoring well 54MW12. Measurements of pH ranged from a low of 6.51 SU 

at monitoring well 54MW10 to a high of 7.45 SU at monitoring well 54MW1. The pH levels were 

generally in agreement with measurements observed during the previous three quarterly 

monitoring events. Measurements of Specific Conductivity ranged from a low of 305.1 μS/cm in 

monitoring well 54MW13 to a high of 819.0 μS/cm observed at monitoring well 54MW10.  

Copies of the COC forms are provided in Appendix B-2 along with the raw analytical data 

packages.  

4.4.3 Quality Control Samples 

QC samples, including duplicate and temperature blanks were collected during the thirty-second 

quarterly monitoring event. 

One duplicate sample was collected at 54MW13 (duplicate as 54TM13) and analyzed for the same 

suite of compounds as the parent sample. Further, one MS/MSD was collected at monitoring well 

54MW12 (54MW12 MS/MSD) and analyzed for the same suite of compounds as the parent 

sample. 

In previous sampling years, one equipment rinse blank was collected during each quarter. 

However, as only disposable equipment was utilized during the sampling, no equipment rinse 

blanks were warranted. One IDW purge water sample (54IDW) was collected and analyzed for 

pH, COD, and total metals. Results of the QA/QC samples are presented in the raw analytical data 

package provided in Appendix B-2. 
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5. CHEMICAL ANALYTICAL RESULTS 

5.1 SELECTION OF COMPARISON CRITERIA 

The analytical data collected during this investigation were compared to RGs selected in the Final 

SWMU 54 RFI/CMS Report (URS, 2008). For contaminants that have no RGs, the results are 

compared in the text to the current USEPA Regional Screening Levels (RSLs) for tapwater. 

Screening levels (SLs) are calculated values that are derived from theoretical risk scenarios. 

Compounds are grouped as carcinogens or noncarcinogens, and carcinogen SL values are the 

lower of values calculated to represent an increase of 10-6 in cancer risk and a Hazard Index (HI) 

of 0.1. In order to account for potential cumulative effects of exposure to noncarcinogenic 

compounds, values for noncarcinogens have been recalculated to an HI of 0.1. Tables 5-1 

through 5-10 present the analytical results and summaries of the twenty-ninth through 

thirty-second quarterly monitoring data, including number of results that exceed the RGs, 

frequency of detection, the minimum and maximum detected concentrations, and the location of 

the maximum concentration. 

5.2 TWENTY-NINTH QUARTER GROUNDWATER RESULTS (OCTOBER 2019) 

Four groundwater monitoring wells were sampled during this quarterly monitoring event including 

wells 54MW1, 54MW10, 54MW12, and 54MW13, with a duplicate sample collected from 

monitoring well 54MW13. Samples were submitted for explosives, perchlorate, RDX breakdown 

by-products (DNX, MNX and TNX), and MNA indicator parameter analyses. Detected 

constituents are summarized in Table 5-1, whereas the complete results are presented in 

Table 5-2. Sample locations are provided in Figure 4-1. The complete laboratory analytical 

reports are included in Appendix B-2. 

Explosives 

Four explosives were detected in groundwater samples including 2,4,6-TNT, 2-amino-4,6-

dinitrotoluene (2ADNT), 4-amino-2,6-dinitrotoluene (4ADNT), and RDX. All four explosives 

were detected in monitoring wells 54MW10, 54MW12, and 54MW13, with the exception of RDX 

only being detected at monitoring well 54MW10. No explosives were detected at background 

monitoring well 54MW1. 
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The explosive 2,4,6-TNT was detected at monitoring well 54MW10 at a concentration of 

4.0 micrograms per liter (µg/L); at monitoring well 54MW12 at a concentration of 10.1 µg/L; at 

monitoring well 54MW13 at a concentration of 12.5 µg/L, and 14.6 µg/L (field duplicate 

54TM13). The concentrations of 2,4,6-TNT at monitoring wells 54MW12, and 54MW13 exceeded 

the RG of 7.82 µg/L. 

The explosive 2ADNT was detected at monitoring well 54MW10 at a concentration of 0.99 µg/L; 

at monitoring well 54MW12 at a concentration of 3.8 µg/L; and at monitoring well 54MW13 at a 

concentration of 1.9 µg/L, and 1.2 µg/L (field duplicate 54TM13). An RG has not been established 

for 2ADNT. There is no USEPA maximum contaminant level (MCL) (USEPA, 2018); however, 

the tapwater regional screening level (RSL) for 2ADNT is 39 µg/L (USEPA, 2020).  

The explosive 4ADNT was detected at monitoring well 54MW10 at estimated concentrations of 

0.89 µg/L; at monitoring well 54MW12 at a concentration of 2.0 µg/L; at monitoring well 

54MW13 at a concentration of 1.1 µg/L, and 1.7 µg/L (field duplicate 54TM13). An RG has not 

been established for 4ADNT. There is no USEPA MCL (USEPA, 2018); however, the tapwater 

RSL for 4ADNT is 39 µg/L (USEPA, 2019). 

RDX was detected only at monitoring well 54MW10 at concentrations of 2.1 µg/L and 0.99 µg/L 

(field duplicate 54TM13). There were no detected concentrations that exceeded RG of 6.1 µg/L. 

No RDX breakdown by-products (DNX, MNX, and TNX) were detected at any of the monitoring 

wells during this quarterly monitoring event. 

The monitoring wells with detected concentrations of explosives are typically the same wells with 

observed hits recorded during previous sampling rounds. The monitoring well location (54MW12) 

where 2,4,6-TNT exceeded the RG is provided in Figure 5-1. 

Perchlorate 

Perchlorate was detected in two groundwater samples collected from monitoring wells 54MW12 

and 54MW13 during this quarterly monitoring event. Perchlorate was detected at monitoring well 

54MW12 at a concentration of 0.53 µg/L and at monitoring well 54MW13 at a concentration of 
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0.56 µg/L, and 0.36 µg/L (field duplicate 54TM13). All four detections were well below the RG 

of 10.9 µg/L. 

Miscellaneous Analytes 

Groundwater samples were also analyzed for MNA indicators (TOC, TIC, dissolved ferrous iron, 

dissolved manganese, chlorate, chlorite, chloride, nitrate, and sulfate) for the purposes of 

evaluating the effectiveness of the MNA process. 

Observed concentrations of TOC in the four monitoring wells ranged from a low of 0.0 mg/L (non-

detect) (54MW13) to an estimated high of 0.69 mg/L (54MW12), whereas the concentrations of 

TIC ranged from a low of 61 mg/L (54MW1) to a high of 97 mg/L (54MW13). Dissolved ferrous 

iron concentrations ranged from a low of 0.0 mg/L (non-detect) (54MW10) to a high of 0.16 mg/L 

(54MW13). Dissolved manganese concentrations ranged from a low of 0.04 mg/L (54MW13) to 

a high of 0.24 mg/L (54MW1). Chloride concentrations ranged from an estimated low of 2.5 mg/L 

(54MW1) to an estimated high of 7.6 mg/L (54MW13). Detected concentrations of nitrate ranged 

from an estimated low of 0.0 mg/L (54MW1) to an estimated high of 0.58 mg/L (54MW12). 

Sulfate concentrations ranged from a low of 28.0 mg/L (54MW1) to a high of 140.0 mg/L 

(54MW10). The MNA indicator parameters chlorate and chlorite went undetected during this 

quarterly monitoring event. Table 5-2 presents the MNA indicator parameters sample results. A 

more detailed discussion of the MNA results is provided in Section 6. 

5.3 THIRTIETH QUARTER GROUNDWATER RESULTS (JANUARY 2020) 

Four groundwater monitoring wells were sampled during the thirtieth quarterly monitoring event, 

including wells 54MW1, 54MW10, 54MW12, and 54MW13. A duplicate sample (54TM13) was 

collected from monitoring well 54MW13. Samples were submitted for explosives, perchlorate, 

RDX breakdown by-products (DNX, MNX and TNX), and MNA indicator parameter analyses. A 

summary of detected and non-detected constituents is summarized in Table 5-3, and the analytical 

results are presented in Table 5-4. Sample locations are provided in Figure 4-1. The complete 

laboratory analytical reports are included in Appendix B-2. 
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Explosives 

Four explosives were detected in groundwater samples including 2,4,6-TNT, 2ADNT, 4ADNT, 

and RDX. The explosive RDX was detected at three monitoring wells 54MW10, 54MW12, and 

54MW13 (including field duplicate 54TM13). 2,4,6-TNT, 2ADNT, and 4ADNT were also 

detected at monitoring wells 54MW10, 54MW12, and 54MW13 (field duplicate 54TM10). No 

explosives were detected in monitoring well 54MW1. 

The explosive 2,4,6-TNT was detected at monitoring well 54MW10 at a concentration of 8.4 µg/L; 

10.2 µg/L at monitoring well 54MW12; and at monitoring well 54MW13 at a concentration of 

4.1 µg/L and 3.8 µg/L (field duplicate sample 54TM13). The concentration of 2,4,6-TNT at 

monitoring well 54MW10 and 54MW12 exceed the RG of 7.82 µg/L.  

The explosive 2ADNT was detected in monitoring well 54MW10 at a concentration of 2.8 µg/L; 

at monitoring well 54MW12 at a concentration of 4.3 µg/L; at monitoring well 54MW13 at a 

concentration of 1.4 µg/L, and 1.1 µg/L (field duplicate sample 54TM13). An RG has not been 

established for 2ADNT. There is no USEPA maximum contaminant level (MCL) (USEPA, 2018); 

however, the tapwater regional screening level (RSL) for 2ADNT is 39 µg/L (USEPA, 2019).  

The explosive 4ADNT was detected at monitoring well 54MW10 at a concentration of 2.3 µg/L; 

at monitoring well 54MW12 at a concentration of 2.2 µg/L; at monitoring well 54MW13 at a 

concentration of 1.1 µg/L, and 0.67 µg/L (field duplicate sample 54TM13). An RG has not been 

established for 4ADNT. There is no USEPA MCL (USEPA, 2018); however, the tapwater RSL 

for 4ADNT is 39 µg/L (USEPA, 2019). 

The explosive RDX was detected at monitoring well 54MW10 at a concentration of 1.9 µg/L; at 

monitoring well 54MW12 at a concentration of 0.56 µg/L; and at monitoring well 54MW13 at a 

concentration of 0.55 µg/L, and 0.48 µg/L (field duplicate sample 54TM13). There were no 

detected concentrations that exceeded RG of 6.1 µg/L. No RDX breakdown by-products (DNX, 

MNX, and TNX) were detected at any of the monitoring wells during this quarterly monitoring 

event. 
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The monitoring wells with detected concentrations of explosives are typically the same wells with 

hits recorded during previous sampling rounds. The monitoring well location (54MW12) where 

2,4,6-TNT, RDX, and DNT Mixture exceed the RGs is provided in Figure 5-2. 

Perchlorate 

Perchlorate was detected in three groundwater samples collected from monitoring wells 54MW10, 

54MW12, and 54MW13, including field duplicate sample 54TM13. Perchlorate was detected at 

monitoring well 54MW10 at a concentration of 0.0.25 µg/L; at monitoring well 54MW12 at a 

concentration of 0.49 µg/L; and at monitoring well 54MW13, and including field duplicate sample 

54TM13, at concentrations of 0.26 µg/L and 0.27 µg/L, respectively. All three detections are well 

below the RG of 10.9 µg/L. 

Miscellaneous Analytes 

Groundwater samples were also analyzed for MNA indicators (TOC, TIC, dissolved ferrous iron, 

dissolved manganese, chlorate, chlorite, chloride, nitrate, and sulfate) for the purposes of 

evaluating the effectiveness of the MNA process. 

Observed concentrations of TOC in the four monitoring wells were all non-detect, whereas the 

concentrations of TIC ranged from a low of 56.0 mg/L (54MW13) to a high of 84.0 mg/L 

54MW12. Dissolved ferrous iron concentrations ranged from a low of 0.04 mg/L (54MW1) to a 

high of 0.12 mg/L (54MW13 duplicate). Dissolved manganese concentrations ranged from a low 

of 0.05 mg/L (54MW10) to a high of 0.33 mg/L (54MW12). Chloride concentrations ranged from 

an estimated low of 2.5 mg/L (54MW1) to a high of 8.4 mg/L (54MW12). Detected concentrations 

of nitrate ranged from a low of 0.58 mg/L (54MW10) to a high of 0.76 mg/L (54MW12). Sulfate 

concentrations ranged from a low of 27.0 mg/L (54MW13 and field duplicate 54TW13) to a high 

of 59.0 mg/L (54MW10). The MNA indicator parameter of chlorate and chlorite went undetected 

during this quarterly monitoring event. Table 5-4 presents the MNA indicator parameters sample 

results. A more detailed discussion of the MNA results is provided in Section 6. 
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5.4 THIRTY-FIRST QUARTER GROUNDWATER RESULTS (APRIL 2020) 

Four groundwater monitoring wells were sampled during the thirty-first quarterly monitoring 

event, including wells 54MW1, 54MW10, 54MW12, and 54MW13. A duplicate sample 

(54TM13) was collected from monitoring well 54MW13. Samples were submitted for explosives, 

perchlorate, RDX breakdown by-products (DNX, MNX and TNX), and MNA indicator parameter 

analyses. Detected constituents are summarized in Table 5-5, whereas the complete analytical 

results are presented in Table 5-6. Sample locations are provided in Figure 4-1. The complete 

laboratory analytical reports are included in Appendix B-2. 

Explosives 

Four explosives were detected in groundwater samples including 2,4,6-TNT, 2ADNT, 4ADNT, 

and RDX. All four were detected in the three monitoring wells 54MW10, 54MW12, and 54MW13 

(and field duplicate 54TM13). No explosives were detected in monitoring well 54MW1. 

The explosive 2,4,6-TNT was detected at monitoring well 54MW10 at a concentration of 

20.5 µg/L; at monitoring well 54MW12 at a concentration of 8.3 µg/L; and at monitoring well 

54MW13 at a concentration of 5.5 µg/L and 4.1 µg/L (field duplicate, 54TM13). Only the 

concentrations of 2,4,6-TNT detected at monitoring wells 54MW10 and 54MW12 exceed the RG 

of 7.82 µg/L. 

The explosive 2ADNT was detected at monitoring well 54MW10 at a concentration of 4.2 µg/L; 

at monitoring well 54MW12 at a concentration of 4.0 µg/L; and at monitoring well 54MW13 at 

1.1 µg/L and 0.91 µg/L (field duplicate, 54TM13). An RG has not been established for 2ADNT. 

There is no USEPA MCL (USEPA, 2018); however, the Tapwater RSL for 2ADNT is 39 µg/L 

(USEPA, 2019). 

The explosive 4ADNT was detected at monitoring well 54MW10 at an estimated concentration of 

1.5 µg/L; at a concentration of 2.5 µg/L at monitoring well 54MW12; and at monitoring well 

54MW13 at a concentration of 0.66 µg/L and 0.53 µg/L (field duplicate, 54TM13). An RG has 

not been established for 4ADNT. There is no USEPA MCL (USEPA, 2018); however, the 

Tapwater RSL for 4ADNT is 39 µg/L (USEPA, 2019). 
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RDX was detected at monitoring well 54MW10 at an estimated concentration of 5.1 µg/L; at 

monitoring well 54MW12 at an estimated concentration of 0.17 µg/L; and at monitoring well 

54MW13 at a concentration of 1.5 µg/L and 1.1 µg/L (field duplicate, 54TM13). There were no 

concentrations of RDX that exceeded the RG of 6.1 µg/L. No RDX breakdown by-products (DNX, 

MNX, and TNX) were detected at any of the monitoring wells during this quarterly monitoring 

event. 

The monitoring wells with detected concentrations of explosives are typically the same wells with 

hits recorded during previous sampling rounds. The monitoring well location (54MW12) where 

2,4,6-TNT exceeds the RG is provided in Figure 5-3. 

Perchlorate 

Perchlorate was detected in four groundwater samples collected from monitoring wells 54MW10, 

54MW12, and 54MW13. Perchlorate was detected at monitoring well 54MW10 at a concentration 

of 0.35 µg/L and 0.33 µg/L (field duplicate, 54TM10); at monitoring well 54MW12 at a 

concentration of 2.0 µg/L; and at monitoring well 54MW13 at a concentration of 0.47 µg/L. All 

four detections are below the RG of 10.9 µg/L. 

Miscellaneous Analytes 

Groundwater samples were also analyzed for MNA indicators (TOC, TIC, dissolved ferrous iron, 

dissolved manganese, chlorate, chlorite, chloride, nitrate, and sulfate) for the purposes of 

evaluating the effectiveness of the MNA process. 

TOC was detected only in monitoring well 54MW1 at an estimated concentration of 0.99 µg/L, 

whereas the concentrations of TIC ranged from a low of 46.0 mg/L (54MW13 and field duplicate 

54TM13) to a high of 73.0 mg/L (54MW12). Dissolved ferrous iron concentrations ranged from a 

low of 0.00 mg/L (54MW1) to a high of 0.10 mg/L (54MW12). Dissolved manganese 

concentrations ranged from a low of 0.021 mg/L (54MW1) to a high of 0.08 mg/L (54MW12). 

Chloride concentrations ranged from an estimated low of 2.6 mg/L (54MW1) to a high of 7.4 mg/L 

(54MW12). Detected concentrations of nitrate ranged from a low of 0.95 mg/L (54TW13) to a 

high of 1.1 mg/L (54MW10). Sulfate concentrations ranged from a low of 21.0 mg/L (54MW13 



SWMU 54 Monitored Natural Attenuation Sampling Year Eight Report 
Radford Army Ammunition Plant 

Radford, Virginia 

Contract No. W912DR-15-D-0022 5-8 1/25/2022 
Delivery Order W912DR18F0492 
\\fsfed02\1494\Radford AAP\Env_Munitions_Services\SWMUs\SWMU Annual Reports\2020 Reports\SWMU 54 Report\Final\Fnl_RFAAP_SWMU54_LTMRpt_Year8.docx 

and field duplicate 54TM13) to a high of 52.0 mg/L (54MW10). The MNA indicator parameters 

chlorate and chlorite went undetected during this quarterly monitoring event. Table 5-6 presents 

the MNA indicator parameters sample results. A more detailed discussion of the MNA results is 

provided in Section 6. 

5.5 THIRTY-SECOND QUARTER GROUNDWATER RESULTS (JULY 2020) 

Four groundwater monitoring wells were sampled during the thirty-second quarterly monitoring 

event, including wells 54MW1, 54MW10, 54MW12, and 54MW13. A duplicate sample 

(54TM13) was collected from monitoring well 54MW13. Samples were submitted for explosives, 

perchlorate, RDX breakdown by-products (DNX, MNX and TNX), and MNA indicator parameter 

analyses. Detected constituents are summarized in Table 5-7, whereas the complete analytical 

results are presented in Table 5-8. Sample locations are provided in Figure 4-1. The complete 

laboratory analytical reports are included in Appendix B-2. 

Explosives 

Four explosives were detected in groundwater samples including 2,4,6-TNT, 2ADNT, 4ADNT, 

and RDX. 2,4,6-TNT, 2ADNT, and 4ADNT were detected in monitoring wells 54MW12 and 

54MW13, with RDX detected in 54MW13 only. No explosives were detected in monitoring well 

54MW1 and 53MW10. 

The explosive 2,4,6-TNT was detected at monitoring well 54MW12 at a concentration of 4.1 µg/L, 

and at monitoring well 54MW13 at a concentration of 8.3 µg/L and 9.5 µg/L (field duplicate 

54TM13). The concentrations of 2,4,6-TNT detected at monitoring well 54MW13 and field 

duplicate 54TM13 exceed the RG of 7.82 µg/L. 

The explosive 2ADNT was detected at monitoring well 54MW12 at a concentration of 3.6 µg/L, 

and at monitoring well 54MW13 at a concentration of 0.92 µg/L and 0.97 µg/L (field duplicate 

54TM13). An RG has not been established for 2ADNT. There is no USEPA MCL (USEPA, 2018); 

however, the tapwater RSL for 2ADNT is 39 µg/L (USEPA, 2019). 

The explosive 4ADNT was detected at monitoring well 54MW12 at an estimated concentration of 

2.2 µg/L, and at monitoring well 54MW13 at an estimated concentration of 0.80 µg/L and 
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0.86 µg/L (field duplicate 54TM13). An RG has not been established for 4ADNT. There is no 

USEPA MCL (USEPA, 2018); however, the tapwater RSL for 4ADNT is 39 µg/L (USEPA, 2019). 

RDX was detected at monitoring well 54MW13 at concentrations of 0.43 µg/L and 0.44 µg/L 

(field duplicate, 54TM13). The concentrations of RDX detected did not exceed the RG of 6.1 µg/L. 

No RDX breakdown by-products (DNX, MNX, and TNX) were detected at any of the monitoring 

wells during this quarterly monitoring event. 

The monitoring wells with detected concentrations of explosives are typically the same wells with 

hits recorded during previous sampling rounds. The monitoring well locations where 2,4,6-TNT 

(54MW10, 54MW12, and 54MW13) exceeds the RG are provided in Figure 5-4. 

Perchlorate 

Perchlorate was detected in three groundwater samples collected from monitoring wells 54MW12 

and 54MW13. Perchlorate was detected at monitoring well 54MW12 at a concentration of 

0.75 µg/L, and at monitoring well 54MW13 at concentrations of 0.30 µg/L and 0.29 µg/L (field 

duplicate, 54TM13). All detections are below the RG of 10.9 µg/L. 

Miscellaneous Analytes 

Groundwater samples were also analyzed for MNA indicators (TOC, TIC, dissolved ferrous iron, 

dissolved manganese, chlorate, chlorite, chloride, nitrate, and sulfate) for the purposes of 

evaluating the effectiveness of the MNA process. 

TOC went undetected in all four monitoring wells, whereas the concentrations of TIC ranged from 

a low of 3.0 mg/L (54MW10) to a high of 65.0 mg/L (54MW12). Dissolved ferrous iron 

concentrations ranged from a low of 0.07 mg/L (54MW10) to a high of 0.17 mg/L (54MW12). 

Dissolved manganese concentrations ranged from a low of 0.031 mg/L (54MW10) to a high of 

0.10 mg/L (54MW12). Chloride concentrations ranged from an estimated low of 2.3 mg/L 

(54MW1) to a high of 5.6 mg/L (54MW13). Detected concentrations of nitrate ranged from an 

estimated low of 0.12 mg/L (54MW10 field duplicate 54TM10) to a high of 1.0 mg/L (54MW13 

and field duplicate 54TW13). Sulfate concentrations ranged from a low of 15.0 mg/L (54MW10) 

to a high of 28.0 mg/L (54MW1). The MNA indicator parameters chlorate and chlorite went 
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undetected during this quarterly monitoring event. Table 5-8 presents the MNA indicator 

parameters sample results. A more detailed discussion of the MNA results is provided in Section 6. 

5.6 YEAR ONE THROUGH YEAR EIGHT SAMPLE RESULTS 

Samples collected during the first two years were analyzed for explosives, perchlorate, and MNA 

indicators. The Year Two MNA Report (CB&I, 2013) recommended elimination of the wells with 

no COI exceedances for the first 2 years, based on criteria established in the MNA work plan. The 

ninth quarter of sampling occurred prior to regulatory approval of the MNA report, and the original 

parameters were included in that sampling event. After approval of the Year Two report, the 

sampling plan was modified to include RDX MNA indicators in the analytical suite and to reduce 

the sampling program from 14 monitoring wells to three wells with COI exceedances (54MW10, 

12, and 13), and an upgradient well (54MW1) to monitor background conditions. There have been 

no further modifications to the sampling plan. 

Multiple wells were removed from the monitoring network after the ninth and tenth quarters and 

therefore were not sampled during Years Three through Seven. Monitoring wells that were 

included in these yearly events included 54MW1, 54MW10, 54MW12, and 54MW13, which 

monitor Area A at SWMU 54. This section discusses the results from the first 8 years (32 quarters) 

of MNA sampling at these wells. Year Eight of sampling did not change from Years Three through 

Seven and included the analyses of explosives, perchlorate, RDX, RDX breakdown by-products 

(DNX, MNX and TNX), MNA indicator parameters, and water quality parameters. 

5.6.1  Groundwater 

Samples from the four monitoring wells within SWMU 54 were analyzed for explosives for thirty-

two quarters of sampling. The trends in number of detections during this period are shown in 

Figures 5-5 through 5-8 and are discussed in the paragraphs that follow.  

5.6.1.1 Explosives 

During the Year Three sampling round (quarters 10 through 12), thirteen explosives were detected 

in the samples including DNX, MNX, and TNX. The limit of quantitation (LOQ) for all explosives 

during quarters 10 through 12 was 0.2 µg/L. The number of explosives detected during Year Four 

of sampling decreased to five compounds. The explosives included 2,4,6-TNT, 2ADNT, 4ADNT, 
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RDX, and the RDX breakdown by-product DNX. The limit of detection (LOD) during quarters 

13 through 15 for 2,4,6-TNT, 2ADNT, 4ADNT, and RDX was 0.3 µg/L. The LOQ during quarters 

13 through 15 for 2,4,6-TNT was 1.0 µg/L and 0.5 µg/L for 2ADNT, 4ADNT, and RDX. The 

LOD of RDX breakdown products of DNX, MNX, and TNX during quarters 13 and 14 was 

0.2 µg/L, 0.1 µg/L, and 0.2 µg/L, respectively. The LOQ of RDX breakdown products of DNX, 

MNX, and TNX during quarters 13 and 14 was 0.4 µg/L, 0.2 µg/L, and 0.4 µg/L, respectively. 

During quarter 15, the LOD and LOQ for all RDX breakdown products decreased to 0.1 µg/L and 

0.2 µg/L, respectively. 

During Year Five of sampling the number of detected analytes was reduced once more to four 

compounds including 2,4,6-TNT, 2ADNT, 4ADNT, and RDX. The LOD and LOQ for 2,4,6-TNT, 

2ADNT, 4ADNT, RDX, and RDX breakdown products during quarters 17 through 20 was 

0.1 µg/L and 0.2 µg/L, respectively. The explosive 2,4,6-TNT was detected at concentrations 

above the RGs at monitoring wells 54MW12 and 54MW13, whereas RDX was detected above the 

RGs only at monitoring well 54MW12. The explosive 2,4,6-TNT was detected above the RG at 

monitoring well 54MW12 during all four quarters (17-20) and at monitoring well 54MW13 during 

two sampling quarters (17 and 20), whereas RDX was detected above the RG only during the 

nineteenth quarter at monitoring well 54MW12. During Year Six of sampling the number of 

detected analytes remained at four compounds including 2,4,6-TNT, 2ADNT, 4ADNT, and RDX. 

The LOD and LOQ for 2,4,6-TNT, 2ADNT, 4ADNT, RDX, and RDX breakdown products during 

quarters 21 through 24 was 0.1 µg/L and 0.2 µg/L, respectively. The explosive 2,4,6-TNT was 

detected at concentrations above the RGs at monitoring wells 54MW10, 54MW12 and 54MW13, 

whereas RDX was detected above the RGs only at monitoring well 54MW12. The explosive 

2,4,6-TNT was detected above the RG at monitoring well 54MW12 during all four quarters 

(21-24), at monitoring well 54MW10 during one sampling quarter (21), and at monitoring well 

54MW13 during two sampling quarters (21 and 24). RDX was detected above the RG during all 

four quarters (21-24) at monitoring well 54MW12. During Year Seven of sampling the number of 

detected analytes expanded to five compounds including 2,4,6-TNT, 2ADNT, 4ADNT, RDX, 

2,6-DNT (and DNT Mixture). The LOD and LOQ for 2,4,6-TNT, 2ADNT, 4ADNT, 2,6-DNT, 

RDX, and RDX breakdown products during quarters 25 through 27 were 0.1 µg/L and 0.2 µg/L, 

respectively. The LODs and LOQs were 0.094 µg/L and 0.19 µg/L, respectively in the 



SWMU 54 Monitored Natural Attenuation Sampling Year Eight Report 
Radford Army Ammunition Plant 

Radford, Virginia 

Contract No. W912DR-15-D-0022 5-12 1/25/2022 
Delivery Order W912DR18F0492 
\\fsfed02\1494\Radford AAP\Env_Munitions_Services\SWMUs\SWMU Annual Reports\2020 Reports\SWMU 54 Report\Final\Fnl_RFAAP_SWMU54_LTMRpt_Year8.docx 

twenty-eighth quarter. The explosive 2,4,6-TNT was detected at concentrations above the RG at 

monitoring wells 54MW10, 54MW12 and 54MW13, whereas RDX was detected above the RG 

only at monitoring well 54MW12, and only in the twenty-sixth quarter. The explosive 2,4,6-TNT 

was detected above the RG at monitoring well 54MW12 during all four quarters (25-28), at 

monitoring well 54MW10 during one sampling quarter (28), and at monitoring well 54MW13 

during one sampling quarter (28). RDX was detected above the RG during one quarter (26) at 

monitoring well 54MW12.  

During Year Eight of sampling, the number of detected analytes decreased to four compounds 

including 2,4,6-TNT, 2ADNT, 4ADNT, and RDX. The LOD and LOQ for 2,4,6-TNT, 2ADNT, 

4ADNT, and RDX during quarters 29 through 32 were 0.1 µg/L and 0.2 µg/L. The LODs and 

LOQs were 0.2 and 0.1 µg/L, respectively in the twenty-ninth quarter. The explosive 2,4,6-TNT 

was detected at concentrations above the RG at monitoring wells 54MW10 in the 30th and 31st 

quarters, whereas 2,4,6-TNT was detected at concentrations above the RG at 54MW12 and 

54MW13 during the 29th through the 31st quarters. RDX and Perchlorate were not detected above 

the RG during any quarter. Explosives have gone undetected at monitoring well 54MW1 all 

32 quarters (Figure 5-5). The explosive 2,4,6-TNT was detected at monitoring well 54MW10 

above the RG during the tenth, eleventh, twelfth, sixteenth, twenty-first, twenty-eighth, and again 

during the twenty-ninth and thirtieth quarterly monitoring events (Figure 5-6). Monitoring well 

54MW12 has had detectable concentrations of 2,4,6-TNT above the RG during all sampling 

events, with the exception of quarters six, seven, and sixteen. Quarter twenty-six recorded the 

highest concentrations of 2,4,6-TNT at 164 µg/L (Figure 5-7). The 2,4,6-TNT “spikes” at 

monitoring well 54MW12 appear fairly regularly not occurring in any particular season 

(Figure 5-7). 2,4,6-TNT concentrations at 54MW13 have typically been below the RG with the 

exception of the fifth, tenth, sixteenth, seventeenth, twentieth, twenty-first, twenty-fourth, 

twenty-eighth, twenty-ninth, and thirty-second quarterly monitoring events of sampling where it 

exceeds the RG. The detected concentration in the twenty-eighth quarter was the highest value 

recorded to date at this monitoring well at 15.5 µg/L (Figure 5-8). The 2,4,6-TNT “spikes” at 

monitoring well 54MW13 appear regularly occurring primarily in the summer season 

(Figure 5-8).  
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Concentrations of RDX exceed the RG in monitoring well 54MW10 during the fifth, tenth, twelfth, 

and sixteenth quarters (Figure 5-6). Monitoring well 54MW12 had detectable concentrations of 

RDX above the RG during seven of the first twelve quarters of sampling, and only one detection 

above the RG during Year Four (fourteenth quarter) and Year Five (nineteenth quarter) of 

sampling. During Year Six, however, there were two detections above the RG, once during the 

twenty-first quarter and once during the twenty-fourth quarter. During Year Seven there was one 

RDX detection above the RG (54MW12) in the twenty-sixth quarter. It appears that elevated 

concentrations of RDX at 54MW12 are cyclic with periods of lower concentrations in between 

(Figure 5-7). These elevated RDX concentrations are closely aligned with those of 2,4,6-TNT 

with no particular seasonal pattern being apparent. Historically, monitoring well 54MW13 has not 

had a detection of RDX above the RG through the first sixteen quarters of sampling. This trend 

continued during the Year Five through the Year Six monitoring events. Further, when compared 

to historical concentrations, the Year Eight RDX concentrations appear to increase, but remain 

under the RG (Figure 5-8). 

The only detections of DNX at 54MW12 occurred during the tenth and twelfth quarters, when the 

breakdown by-product was also detected at monitoring wells 54MW10 and 54MW13. The 

concentrations of these compounds were low (less than 1 µg/L), but generally mirrored the RDX 

concentrations in the wells. Detection of the RDX daughter products in these wells with elevated 

RDX concentrations suggests degradation and natural attenuation of RDX is a viable, ongoing 

remedial process at the site. During the Year Five through Seven monitoring events, DNX was not 

detected during any of the sampling quarters. 

Many of the intermediate and end-products of RDX degradation are relatively short-lived in the 

environment, and accumulation of these would not be expected. Studies on the fate and transport 

of explosives in the environment state that the nitroso intermediates of RDX (DNX, MNX, and 

TNX) have rarely been observed in the field at the few sites where analyses have been conducted 

for them (Brannon and Pennington, 2002). Many of these intermediates are observed only 

transiently due to their susceptibility to rapid mineralization, typically persisting only on the scale 

of several hours to several days. Significant observations of the final end-products are also not 

expected. Hydrazines, dimethylhydrazines, and methanol are not likely to accumulate in the 

environment, particularly at the low levels of concentration at which they would be produced as 
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end-products, because these compounds biodegrade very rapidly. Therefore, the observation of 

intermediate and end-products of RDX biodegradation (DNX, MNX, and TNX), even at low 

concentrations, would be considered strong presumptive evidence of active and ongoing 

degradation processes. 

The 2,4,6-TNT degradation intermediaries 2ADNT and 4ADNT have been detected with 

regularity at monitoring wells 54MW10, 54MW12, and 54MW13, the exceptions being the 

following: the fourteenth quarter when 4ADNT went undetected in monitoring wells 54MW12 

and 54MW13, the twentieth quarter when 4ADNT went undetected in monitoring well 54MW10, 

the twenty-first quarter when 2ADNT went undetected in monitoring well 54MW12, the 

twenty-second quarter when both 2ADNT and 4ADNT went undetected in monitoring well 

54MW10, the twenty-third quarter when 2ADNT went undetected in monitoring well 54MW13 

and 4ADNT went undetected in monitoring well 54MW12, and the twenty-fourth quarter when 

4ADNT went undetected in monitoring wells 54MW10 and 54MW12. Additionally, 4ADNT went 

undetected in 54MW13 during the twenty-fifth quarter. 4ADNT was detected in monitoring wells 

54MW10, 54MW12, and 54MW13 during the twenty-ninth through thirty-second quarters. 

2,6-DNT was detected twice during the Year Seven monitoring event (twenty-sixth quarter). 

Monitoring well 54MW12 had a concentration of 3.6 µg/L and monitoring well 54MW13 had an 

estimated concentration of 0.91 µg/L. DNT mixture results are obtained by adding together the 

results of 2,4-DNT and 2,6-DNT. The RG of 0.932 µg/L for DNT mixture was exceeded at 

monitoring well 54MW12. 2,6-DNT was not detected during the Year Eight monitoring event. 

Analysis of the historical and recent data for monitoring wells 54MW10, 54MW12, and 54MW13 

shows a correlation in 2,4,6-TNT concentration spikes with increasing concentrations of both 

2ADNT and 4ADNT, indicating a limited transformation process from 2,4,6-TNT (Figures 5-9 

through 5-12, respectively). 2,4,6-TNT degradation leading to amino-DNTs is likely occurring at 

localized zones within the soil matrix where the conditions are more favorable. 

5.6.1.2 Perchlorate 

Site-wide perchlorate concentrations have typically been steady and below the RG with the 

exception of the concentrations detected at 54MW12 during the fourth and eighth quarters. These 
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spikes were reported as correlating with peaks in 2,4,6-TNT concentration. During Years Four and 

Five of monitoring, monitoring well 54MW12 continued to exhibit the highest concentrations, 

with the exception of the sixteenth quarter when the greatest values were detected at monitoring 

well 54MW10 (Figures 5-5 through 5-8). A summary of these results is provided in Section 6. 

5.7 LABORATORY ANALYSIS, DATA VALIDATION, AND REPORTING 

The RFAAP, VA LTM Year Eight sampling effort was collected quarterly in October 2019, 

January 2020, April 2020, and July 2020. Groundwater samples were collected in accordance with 

the Quality Assurance Project Plan (QAPP), revised August 2015. Documentation pertaining to 

COC and sample condition was filed in field and laboratory records. Table 5-9 summarizes the 

samples and analyses of the RFAAP, VA LTM Year Eight sampling effort. 

The samples were placed into coolers with ice at the time of collection. The COC forms were 

completed as the samples were packaged into coolers for transport. Trip blanks, temperature 

blanks, and ice were added as required. The coolers for the metals, pH, COD, anions, 

chlorate/chlorite, total inorganic carbon, and total organic carbon were shipped to CT Laboratories 

in Baraboo, Wisconsin; this laboratory then repacked samples for chlorate/chlorite as necessary 

and shipped to Eurofins Analytical in South Bend, Indiana (subcontractor laboratory). The coolers 

containing explosive and perchlorate samples were shipped to SGS Accutest in Orlando, Florida. 

The analytical data were reviewed for consistency with the test methods as noted in Table 5-10 

and the Project QAPP (RFAAP, VA – LTM) to ensure that the data set met project data quality 

objectives and was usable for the purposes of the project. Validation was performed following the 

National Functional Guidelines for Inorganic Superfund Data Review (USEPA, 2014), National 

Functional Guidelines for Superfund Organic Methods Data Review (August 2014), and 

professional judgment. Any anomalies with regard to the requirements for precision, accuracy, 

representativeness, completeness, comparability, and sensitivity are discussed below and the data 

were flagged where appropriate. Analytical methods are shown in Table 5-10. Data Validation 

Reports are included as Appendix B-2. 
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Application of Data Flags 
General data quality flagging conventions in Table 5-11 were used to indicate quality control 

anomalies. Data were flagged, where appropriate, in accordance with the National Functional 

Guidelines and the project QAPP. A data quality summary is provided below. 

Preservation, Temperature, and Hold Time 
All sample preservation requirements were met. Most sample analyses were within holding time. 

Refer to Table 5-12 for holding time exceedances. 

5.7.1  Precision 

Precision was measured from the relative percent difference (RPD) between the parent 

sample/field duplicate (FD), laboratory duplicates, laboratory control sample (LCS), the matrix 

spike and matrix spike duplicate (MS/MSD) pairs, and between two columns. 

Field Duplicates 

FDs were collected at a frequency of 10% of field samples. Most RPDs were within control limits. 

Table 5-13 lists FD exceedances. 

Laboratory Duplicates 

Laboratory duplicate analysis was performed at a frequency of 10% of laboratory samples, for 

inorganic analyses. Most RPDs were within control limits. Table 5-14 lists laboratory duplicate 

exceedances. 

Matrix Spike/Matrix Spike Duplicate RPD 

MS/MSD samples were analyzed at a frequency of 5% per preparatory batch. Most results were 

within control limits. Table 5-15 lists MS/MSD RPD exceedances. 

RPD Between Two Columns 

Most results were within control limits. Table 5-16 lists RPD between two columns exceedances. 

5.7.2  Representativeness 

The samples were collected from locations specified in the approved work plan. 

Representativeness of the data is considered acceptable.  
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5.7.3 Comparability 

Comparability was acceptable. Standard analytical methods were used. Standard preparatory and 

analytical methods were applied to the samples across sampling events. In all cases, the DLs and 

LODs attained were below the specified LOQs. All target compounds detected below the LOQs 

flagged (J) by the laboratory, are considered estimated concentrations. 

5.7.4 Completeness 

Completeness was measured as the number of usable results versus the total number of results. 

The explosive results in one sample were rejected (unusable) due to extremely low MS/MSD 

percent recoveries (54MW12 for July 2020 sampling event). The data set completeness was 

calculated as 99%. The information fulfilled the data quality objectives of this investigation. 

5.7.5 Accuracy  

Accuracy was measured from laboratory QC sample percent recoveries including LCS, MS, MSD, 

Post Digestion Spike (PDS), serial dilutions, and surrogates. Accuracy was also evaluated by 

determining whether any deviations to method or laboratory requirements for internal standard, 

initial calibration verification (ICV), and continuing calibration verification (CCV) recoveries 

were noted in the case narrative(s). 

Laboratory Control Sample/Matrix Spike/Matrix Spike Duplicate Recovery 

One LCS was analyzed for each batch of 20 samples or fewer. 

Most recoveries were within control limits. There were no LCS recovery exceedances. 

MS/MSD analysis was performed at a frequency of 5% of field samples. 

Most recoveries were within control limits. Table 5-17 presents MS/MSD recoveries outside 

control limits. The data for the parent sample were flagged as indicated on the table. If no flag was 

indicated, the data were not flagged. Data were not flagged in cases where the parent sample 

concentration was greater than four times the spike concentration. 

Only parent samples were qualified. 



SWMU 54 Monitored Natural Attenuation Sampling Year Eight Report 
Radford Army Ammunition Plant 

Radford, Virginia 

Contract No. W912DR-15-D-0022 5-18 1/25/2022 
Delivery Order W912DR18F0492 
\\fsfed02\1494\Radford AAP\Env_Munitions_Services\SWMUs\SWMU Annual Reports\2020 Reports\SWMU 54 Report\Final\Fnl_RFAAP_SWMU54_LTMRpt_Year8.docx 

Post Digestion Spike (PDS) Recovery Exceedances 

Most recoveries were within control limits. There were no PDS recovery exceedances.  

Serial Dilution %D 

Most % differences were within control limits. There were no serial dilution difference 

exceedances.  

Surrogates 

All surrogate recoveries were within control limits. There were no surrogates that exceeded 

acceptance criteria. 

Internal Standards 

There were no internal standards outside control limits. 

Calibration Verification 

Some calibration results were outside control limits. Table 5-18 summarizes calibration 

exceedances. 

5.7.6 Sensitivity 

Sensitivity was measured by evaluating whether the Limit of Quantitation (LOQ) was less than 

the RGs. All LOQs were below the RGs. 

Additionally, sensitivity was evaluated by determining whether method blank and trip blanks were 

less than the LOQ. Some analytes were detected in some blanks, leading to qualification of sample 

results. 

Blanks (Calibration [Instrument], Method, and Trip) 

Calibration blanks were analyzed throughout analytical runs. 

One method blank was analyzed with every batch of 20 samples or fewer for each matrix. 
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Table 5-19 presents samples flagged for blank results. Sample results greater than two times the 

blank concentration were not qualified. Data quality and usability were not affected. 

LOQs 

LOQs, before adjustments for dilutions, were below the regulatory criteria noted in the project 

QAPP. 

Data Usability Summary 

In summary, all data were considered usable with the qualifications discussed above. Although 

three explosive results (DNX, TNX, and MNX) were rejected due to extremely low MS/MSD 

percent recoveries (Table 5-17), the completeness goals for the project were met and all sample 

data are usable as qualified for making project decisions and assessments. The data were 

considered of good quality for the project goals. Additionally, these rejects had no impact as the 

results were non-detect for these compounds. 

Low LCS, MS/MSD (Table 5-17), and PDS % recoveries indicate that the associated results may 

be biased low for the associated samples. 

High MS/MSD (Table 5-17) % recoveries indicate that the associated results may be biased high 

for the associated samples. 

The RPD for field duplicate (Table 5-13), laboratory duplicate (Table 5-14), MS/MSD 

(Table 5-15), and between two columns (Table 5-16) exceedances indicate that the associated 

results were estimated or non-detected estimated for the associated samples.  

The biases do not affect the overall conclusions. 

This Data Quality Assessment was prepared by: Amy L. Hogan, Kevin C. Harmon, and Sandra 

Nacquin of Validata Chemical Services, Inc (Validata). Validata has provided data validation 

services since 1990 with completion of over 350 environmental chemistry data validation contracts 

for all business sectors including 35 USACE and 252 additional U.S. Department of Defense 

(DoD) contracts. Validata has been audited by the USEPA Quality Assurance Section and the U.S. 

Navy Environmental Project Management Group and was approved as a data validation service 

by both agencies. Data validation reports are presented in Appendix B-1. 
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Figure 5-5 SWMU 54: 54MW1 Explosives Concentrations Q1 through Q32 
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Figure 5-6 SWMU 54: 54MW10 Explosives Concentrations Q1 through Q32 
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Figure 5-7 SWMU 54: 54MW12 Explosives Concentrations Q1 through Q32 
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Figure 5-8 SWMU 54: 54MW13 Explosives Concentrations Q1 through Q32  
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Figure 5-9 SWMU 54: 54MW1 2,4,6-TNT to Amino-DNT Correlation 
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Figure 5-10 SWMU 54: 54MW10 2,4,6-TNT to Amino-DNT Correlation 
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Figure 5-11 SWMU 54: 54MW12 2,4,6-TNT to Amino-DNT Correlation  

 

0

20

40

60

80

100

120

140

160

180

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31 Q32

Co
nc

en
tr

at
io

n 
(u

g/
L)

Quarter

54MW12
2,4,6-TNT

2-Amino-4,6-DNT

4 - Amino-2,6-DNT

2,4,6-TNT RG



SWMU 54 Monitored Natural Attenuation Sampling Year Eight Report 
Radford Army Ammunition Plant 

Radford, Virginia 

Contract No. W912DR-15-D-0022 5-53 1/25/2022 
Delivery Order W912DR18F0492 
\\fsfed02\1494\Radford AAP\Env_Munitions_Services\SWMUs\SWMU Annual Reports\2020 Reports\SWMU 54 Report\Final\Fnl_RFAAP_SWMU54_LTMRpt_Year8.docx 

Figure 5-12 SWMU 54: 54MW13 2,4,6-TNT to Amino-DNT Correlation 
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6. MNA EVALUATION OF SWMU 54 

MNA is a remedial approach in which physical, chemical, and biological processes occur under 

favorable conditions, without human interferences to reduce the mass, toxicity, volume, 

concentration, and mobility of contaminants in soil and groundwater. The physical, chemical, and 

biological processes include biodegradation, dispersion, dilution, sorption, volatilization, and 

chemical or biological stabilization (USEPA, 1998). Analytical results from multiple groundwater 

sampling events at SWMU 54 were evaluated for qualitative indications of natural attenuation 

processes that may reduce the concentrations of the contaminants of interest (TNT, RDX, and 

perchlorate [ClO4]). The following sections present the results as they pertain to the lines of 

evidence used to demonstrate the potential for MNA. 

6.1 FIRST LINE OF EVIDENCE: OCCURRENCE OF CONTAMINANT TRENDS 

The first line of evidence consists of evaluating contaminant and daughter product concentrations 

for a downward trend in monitoring wells over time. SWMU 54 contains 14 wells (54MW1, 

54MW2, 54MW3, 54MW4, 54MW5, 54MW6, 54MW7, 54MW8, 54MW9, 54MW10, 54MW11, 

54MW12, 54MW13, and 54MW14), which targeted areas of potential nitroaromatic and 

perchlorate contamination. The target wells were reduced after the ninth and tenth quarters to 

54MW1 (background), 54MW10, 54MW12, and 54MW13. Historical trends and the results of 

quarterly groundwater sampling are discussed below, and the data are provided in Table 6-1, and 

in Figures 6-1 through 6-3. Table 6-1 also includes the sampling month and year for 

quarters 1 through 32.    

2,4,6-TNT 

2,4,6-TNT was detected above the RG of 7.82 µg/L in wells 54MW10, 54MW12, and 54MW13 

during the Year Eight monitoring period. Seven detections, including a field duplicate, at these 

wells exceed the RG, including two at 54MW10 (quarters 30 and 31), three at 54MW12 

(quarters 29, 30, and 31), and two at 54MW13 (quarters 29 and 32, which also included field 

duplicate 54TW13). 

2,4,6-TNT concentrations have fluctuated in monitoring wells 54MW10, 54MW12, and 54MW13 

during the thirty-two quarterly monitoring events. At monitoring well 54MW10, the 2,4,6-TNT 
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concentration went from undetected in quarter nine to the highest concentration recorded (50 µg/L 

in quarter 10) in this well during the 7 years of monitoring. The following five quarters of sampling 

(quarters 11–15) saw concentrations decline dramatically until a spike was observed during the 

sixteenth quarter. The concentration spike of 24.2 µg/L at 54MW10 exceeds the RG. 

Concentrations declined dramatically during quarters 17-20 of sampling, until quarter 21 when 

concentrations spiked to 11.2 µg/L. The following three quarters (quarters 22–24) levels again 

receded, reaching a low of 0.67 µg/L during the twenty-third quarter and slightly elevating to 

3.5 µg/L during the twenty-fourth quarter. The first three quarters of Year Seven showed levels 

receding again, reaching a low of 0.74 µg/L during the twenty-seventh quarter and elevating to 

18.6 µg/L in the twenty-eighth quarter, with two additional spikes in the thirtieth and thirty-first 

quarters at 8.4 µg/L and 20.5 µg/L, respectively.  

Monitoring well 54MW12 experienced the highest detected concentration of 2,4,6-TNT during the 

Year Seven monitoring period when a concentration of 164 µg/L was detected during the 

twenty-sixth quarter. The concentrations detected in 54MW12 in the remaining quarters, including 

quarters 21–26, 27 and 28, were similar to historic concentrations and a decreasing trend has been 

noted in the Year Eight quarters 29 through 32. 

Monitoring well 54MW13 experienced the three high detections of 2,4,6-TNT during the Year 

Five monitoring period when two detections (8 µg/L and 8.5 µg/L [field duplicate, 54TM13]) were 

observed during the seventeenth quarter, and one detection (8.2 µg/L) was observed during the 

twentieth quarter. The highest detection, however, happened during the Year Seven monitoring 

period when levels spiked to 15.5 µg/L during the twenty-eighth quarter. Year Eight detections 

spiked in the twenty-ninth and thirty-second quarters at 12.5 µg/L and 8.3 µg/L, respectively. 

During the interim quarters, the levels returned to levels similar to historic concentrations.  

DNT Mixture 

Previous reports noted that DNT was detected in the fourth, tenth, eleventh and twelfth quarters of 

sampling at monitoring wells 54MW10, 54MW12 and 54MW13, yet the combined concentrations 

of 2,4- DNT and 2,6-DNT did not exceed the RG of 0.932 µg/L. During Year Six, neither 2,4-DNT 

nor 2,6-DNT were detected in any wells. Therefore, the combined concentrations of 2,4-DNT and 

2,6-DNT do not exceed the RG in any of the four wells sampled. However, during Year Seven, 
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2,6-DNT was detected in 54MW12 (3.6 µg/L) and 54MW13 (0.91 µg/L), therefore, the combined 

concentrations of 2,4-DNT and 2,6-DNT for these two wells did exceed the RG of 0.932 µg/L in 

the twenty-sixth quarter. This sole RG exceedance for DNT Mixture in the 7 years of monitoring 

coincides with a spike of 2,4,6-TNT in the well with the highest level of 2,4,6-TNT (54MW12). 

During Year Eight, levels returned to historic levels. 

RDX 

RDX concentrations fluctuated in monitoring wells 54MW10 and 54MW12 during the first sixteen 

quarterly sampling events. At monitoring well 54MW10, a sharp increase in RDX concentrations 

was observed from 2.23 µg/L in the ninth quarter to 21 µg/L in the tenth quarter. The tenth quarter 

concentration was the highest concentration reported in this well during the twenty-eight quarters 

of sampling. Concentrations decreased during the next ten quarters of sampling (quarters 11–20) 

in 54MW10; however, during the twelfth and sixteenth quarters, RDX concentrations exceeded 

the RG. Concentrations again decreased during the next four quarters of sampling  

(quarters 21–24) in 54MW10. Monitoring well 54MW12 had eight reported concentrations of 

RDX above the RG of 6.1 µg/L in the first sixteen quarters of sampling. During the Year Five 

monitoring period, concentrations continued to remain below the RG, with the exception of the 

nineteenth quarter, when concentrations spiked to 51.4 µg/L. This concentration is the highest 

concentration observed at this well during all thirty-two quarters of sampling. The concentration 

then fell below the detection limit of 0.1 µg/L in the twentieth quarter RDX was detected above 

the RG of 6.1 µg/L every quarter of the Year Seven monitoring period in one monitoring well 

(54MW12). During the Year Seven monitoring period, the RDX concentration rose above the RG 

at monitoring well 54MW12 during the twenty-sixth quarter (13.5 µg/L). However, during 

Year Eight, RDX was detected below the RG of 6.1 µg/L every quarter. 

No RDX breakdown by-products (DNX, MNX, or TNX) were detected during the Year Eight 

monitoring period. Historically, RDX breakdown by-products have been observed in monitoring 

wells 54MW10, 54MW12 and 54MW13. These detections were observed in quarters ten through 

twelve. The highest total concentrations were observed in monitoring well 54MW10 during the 

tenth quarter when a spike in the RDX occurred. Thereafter, the RDX by-products concentrations 

steadily decreased. Similar correlations with RDX concentrations were observed in monitoring 
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well 54MW12 and 54MW13. The highest concentrations of DNX, MNX and TNX were identified 

in 54MW12 and 54MW13 during the eleventh and tenth quarters, respectively, which coincides 

with the highest RDX concentrations recorded in these wells during that time period. There was 

no DNX, MNX, or TNX detected in well 54MW12 during quarter 26, when the spike of RDX was 

observed. 

Amino DNT 

As 2,4,6-TNT is biologically degraded, the two daughter products 2ADNT and 4ADNT are 

formed. During the Year Eight monitoring period, the by-product 2ADNT was detected in 

monitoring wells 54MW10, 54MW12, and 54MW13 during all four quarters (quarters 29–32). 

During the Year Eight monitoring period, the by-product 4ADNT was detected in all three 

monitoring wells with the exception of 54MW10 during the thirty-second quarter. There is good 

correlation of 2ADNT and 4ADNT concentrations with 2,4,6-TNT concentrations; that is, as 

2,4,6-TNT concentrations increase or decrease, a corresponding increase or decrease of 2ADNT 

and 4ADNT is observed. The increased presence of 2ADNT and 4ADNT along with the increasing 

concentrations of 2,4,6-TNT continue to suggest biological degradation of 2,4,6-TNT is occurring 

at these locations. 

Perchlorate 

Perchlorate concentrations at monitoring wells 54MW10, 54MW12 and 54MW13 continued to 

remain well below the RG of 10.9 µg/L during Year Eight of monitoring, and consistent with 

concentrations observed through the first 7 years of monitoring. Historically, monitoring well 

54MW12 has had two detected concentrations above the RG: the first in the fourth quarter 

sampling event and again in the eighth quarter. Concentrations decreased during the Year Four 

monitoring event; this trend first was observed after the ninth quarterly sample event. However, 

one exception was observed during the fourteenth quarter when the concentration spiked to 

8.85 µg/L. The fifteenth and sixteenth quarters saw a return to lower concentrations and a 

decreasing trend in perchlorate concentrations. During the Year Five monitoring, concentrations 

steadily rose through quarters seventeen to nineteen from 1.6 µg/L to 4.3 µg/L, though none of the 

concentrations are above the RG. The twentieth quarter saw a return to a lower concentration of 

1.1 µg/L. During the Year Six monitoring, concentrations fluctuated from 1.4 µg/L (quarter 21) to 
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2.8 µg/L (quarter 23) and back down to 1.7 µg/L (quarter 24). Year Seven monitoring results 

mimicked those of Year Six in that observed concentrations ranged from 1.4 µg/L (quarter 25) to 

3.7 µg/L (quarter 26) and back down once again to 2.0 µg/L (quarter 27) and to 0.61 µg/L (quarter 

28). Monitoring well 54MW12 continued to have the highest observed concentrations of 

perchlorate at SWMU 54 during Year Seven of monitoring, but at concentrations below the RG.  

Chloride, chlorate, and chlorite are daughter products of perchlorate degradation. At SWMU 54, 

chloride is present within the groundwater system, including monitoring well 54MW1 

(background). Based on the chloride background concentrations through Year Three of 

monitoring, a determination could not be established that any measurable change exists due to 

perchlorate reduction. However, whereas chloride was detected at monitoring well 54MW1 during 

all of the Year Four monitoring events, the concentrations detected at wells 54MW10, 54MW12, 

and 54MW13 during the same period were all slightly higher than the concentrations in 54MW1. 

During the Year Five monitoring event, chloride was detected at monitoring well 54MW1 during 

quarters seventeen through nineteen but was not detected during quarter twenty. The 

concentrations detected at wells 54MW10, 54MW12, and 54MW13 from quarter seventeen 

through quarter nineteen were all slightly higher than the concentrations in 54MW1. During 

quarter twenty of the monitoring event, chloride was not detected in 54MW10, but it was detected 

in monitoring wells 54MW12 and 54MW13 at concentrations similar to previous sampling 

quarters. During the Year Six monitoring event, chloride was detected at all wells, including 

54MW1 (background). While chloride was detected at monitoring well 54MW1 during all of the 

Year Six monitoring events, the concentrations detected at wells 54MW10, 54MW12, and 

54MW13 during the same period were all slightly higher than the concentrations in 54MW1. 

Chlorate and chlorite were not detected during the Year Six monitoring period with the exception 

of a detection at monitoring well 54MW10 during quarter twenty-two (11 µg/L). Chlorate and 

chlorite went undetected in all of the monitoring wells during the Year Seven and Eight monitoring 

period. Chloride was detected in all monitoring wells all four quarters of Year Eight with the lowest 

concentrations observed in monitoring well 54MW1 (2.3 µg/L to 2.6 µg/L). Concentrations in the 

remaining three wells ranged from a low of 5.3 µg/L at 54MW13 (quarter 32) to a high of 7.4 µg/L 

(quarter 30). This may suggest that chlorate and chlorite have been exhausted in the system and 

only residual amounts of chloride are being produced as perchlorate concentrations diminish. 
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Statistical Trends 

The time series plots (Figures 5-7 and 5-8) show a large degree of variability in 2,4,6-TNT 

concentrations in wells 54MW12 and 54MW13; therefore, Mann-Kendall tests were run for both 

monitoring wells using the USEPA software package ProUCL (USEPA, 2020). The results 

indicated no significant trend in 54MW12, but a slight increase at 54MW13 (Appendix C).  

The contaminant concentrations for 2,4,6-TNT, RDX, and perchlorate for the three impacted wells 

were plotted together to assess a possible correlation between the spike timing among the three 

wells (Figures 6-1 through 6-3). None was apparent. There were, however, correlations in all three 

wells with regard to 2,4,6-TNT, RDX, and perchlorate spikes in that spikes in a given contaminant 

generally included spikes in the other two contaminants in each well. A notable trend in monitoring 

well 54MW13 shows that RDX concentrations waned starting in Year Four, whereas 2,4,6-TNT 

concentrations increased, but it appears that RDX concentrations may once again be spiking 

coincident with 2,4,6-TNT spikes as demonstrated in quarter 28 (Figure 5-8).  

Contaminant concentrations for 2,4,6-TNT, RDX, and perchlorate were plotted against 

groundwater elevation to determine whether the large spike seen in monitoring wells 54MW10, 

54MW12, and 54MW13 may be related to water level changes. Figures 6-1, 6-2, and 6-3 

demonstrate the correlation between the contaminant concentrations at all three wells and 

groundwater elevation. At monitoring well 54MW10, when groundwater elevation rises, 

contaminant concentrations appear to decrease. The data suggest a direct relationship between 

groundwater levels and 2,4,6-TNT, RDX, and perchlorate concentrations in that elevated 

concentrations of each are observed with elevated groundwater levels at monitoring well 

54MW12. At monitoring well 54MW13, however, contaminant concentrations appear to rise on 

the backside of a groundwater elevation rise (note quarters 5, 10, 12, 16, 20, 24, and 29–32; 

Figure 6-3).  

Additionally, Mann-Kendall tests were run for monitoring wells 54MW10, 54MW12, and 

54MW13 to track the trend of perchlorate. The results indicated a decreasing trend for 54MW12, 

with no trend indicated in wells 54MW10 and 54MW13 for perchlorate (Appendix C).  
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First Line of Evidence: Results 

While the 2,4,6-TNT concentrations have shown variability over time, the first line of evidence 

indicates that the presence of daughter products, 2ADNT and 4ADNT, suggest that natural 

attenuation via biological degradation of 2,4,6-TNT is occurring at SWMU 54. Overall decreasing 

trends in RDX and perchlorate suggest natural attenuation of RDX and perchlorate is occurring. 

6.2 SECOND LINE OF EVIDENCE: GEOCHEMICAL CONDITIONS 

Respiratory substrates are used preferentially during microbial metabolism based on the amount 

of energy that can be derived from each of them. Respiratory substrates are used in the following 

order: 

O2 > NO3- > Fe+3 > ClO4 > SO4-2 > CO2 

Geochemical data are available for all twenty-eight quarterly groundwater monitoring events at 

SWMU 54. Field parameters (DO, ORP, pH, temperature, and Specific Conductivity) have been 

collected since 2011 as part of the low-flow sampling procedures. Laboratory analyses for nitrate, 

sulfate, and TOC were conducted for all twenty-eight quarterly groundwater monitoring events at 

SWMU 54. These geochemical data are discussed regarding the potential for biodegradation in the 

groundwater at SWMU 54. 

The microbial degradation of nitro-aromatic compounds primarily occurs under nitrate-reducing 

conditions, whereas perchlorate requires sulfate reducing groundwater conditions. 

Dissolved Oxygen (DO) 

The preferred terminal electron acceptor during aerobic microbial respiration is oxygen, and DO 

is measured to determine whether the groundwater is under aerobic or anaerobic conditions. 

Average DO values less than 1 mg/L, are supportive of anaerobic microbial activities. Further, DO 

values higher than 8 mg/L are considered biased high given their relative magnitude to oxygen 

solubility at field temperatures and are not included in this analysis. 

DO concentrations during the first sixteen quarterly monitoring events (early 2011 to July 2016) 

ranged from 0.0 to 7.81 mg/L indicating both anaerobic and aerobic conditions were present at the 
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site. During the Year Eight monitoring period DO values ranged from 0.43 mg/L (54MW12) to 

8.21 mg/L (54MW13). The DO measurements from October 2019 were deemed inaccurate 

(instrument inaccuracies) due to their concentrations above saturation levels. In wells where 

biological degradation products were observed (54MW10, 54MW12, and 54MW13), the DO 

concentrations indicate that, whereas anaerobic conditions are at times present, aerobic conditions 

appear to be favored (Table 6-2). TNT has been known to be reduced under a variety of conditions 

(aerobic and anaerobic); however, further reduction of TNT breakdown products, including 

2ADNT and 4ADNT, and reduction of RDX and perchlorate is more favorable under anaerobic 

conditions (Spain, 1995). 

The increase in concentrations of explosive constituents at 54MW12 during quarters twenty-nine 

through thirty-two, took place under aerobic conditions. Under aerobic conditions, biodegradation 

is not as effective in the reduction of explosives and perchlorates. As a result of the subsurface 

biochemistry, the decreased biological activity may have also led to an increase in the explosives 

and perchlorate concentrations during the Year Eight monitoring period. This trend was also 

noticed during the ninth, tenth, and fourteenth quarterly monitoring events. 

Oxidation-Reduction Potential (ORP) 

ORP values indicate the groundwater’s reductive potential and are used to confirm the DO 

measurements in groundwater. ORP values less than +50 mV typically correspond to mildly 

reducing, anaerobic conditions, whereas ORP values less than -200 mV correspond to highly 

reducing, anaerobic conditions. As mentioned previously, TNT reduction can occur in aerobic 

systems, but the reduction of TNT breakdown products, RDX, and perchlorate are favored under 

anaerobic conditions (generally observed when ORP values are between –100 mV and 0 mV). 

ORP concentrations during the first twelve quarterly sampling events (early 2011 to May 2014) 

ranged from –33 to 297 mV indicating both anaerobic and aerobic conditions were present at the 

site. However, it was reported that aerobic conditions appeared to be more prevalent (Table 6-2). 

Further, the Year Three ORP values and DO readings did not show a clear corresponding trend for 

samples taken at the same well and same sampling event. At monitoring wells with elevated 
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concentrations of TNT and RDX (54MW10, 54MW12 and 54MW13), it was suggested that ORP 

readings were in agreement with DO concentrations, indicating aerobic conditions. 

The Year Four ORP readings ranged from –10.1 mV to 264 mV indicating that both anaerobic and 

aerobic conditions were present at SWMU 54. However, there was only one reading (at 54MW1 

in quarter 16) indicating reducing conditions; as such, it would appear that aerobic conditions are 

more prevalent at the SWMU. The Year Four ORP trends were generally in agreement with 

Year Three. 

The Year Five ORP readings ranged from 15.5 mV (54MW13) to 138.2 mV (54MW1) indicating 

aerobic conditions were present at SWMU 54. The data suggest that aerobic conditions are more 

prevalent at the SWMU. The Year Five ORP trends are generally in agreement with Year Four. 

The Year Six ORP readings ranged from –19.9 mV (54MW10) to 204.7 mV (54MW12) indicating 

both anaerobic and aerobic conditions were present at SWMU 54.  

The Year Seven ORP ranged from –34.5 mV (54MW1) to 238.7 mV (54MW12), once again 

indicating both anaerobic and aerobic conditions were present at SWMU 54. The data suggest that 

aerobic conditions continue to be more prevalent at the site.  

ORP readings from Year Eight ranged from 32.8 mV (54MW10) to 161.5 mV (54MW12), 

indicating both aerobic conditions at minimum were present at SWMU 54. Year Eight data suggest 

that aerobic conditions continue to be more prevalent at the site.  

pH 

The pH for optimum microbial activity ranges from 6.06 to 7.59 SU (USEPA, 1998). Microbial 

activity may decrease at lower pH values. The first 6 years of pH data are within this optimal pH 

range (Table 6-2) and continued during Year Eight. In general, the pH environment at SWMU 54 

is suitable for microbial activity. 

Nitrate 

Following oxygen, microorganisms preferentially use nitrate (NO3–) as a terminal electron 

acceptor. Diminished nitrate concentrations may indicate nitrate-reducing conditions, which 
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promote the degradation of nitroaromatics (including 2,4,6-TNT) forming breakdown by-products. 

It should be noted that elevated nitrate concentrations (>1 mg/L) will inhibit perchlorate reduction 

and additionally, any nitrate would preferentially be reduced to nitrite before TNT and RDX could 

be reduced. (Interstate Technology and Regulatory Council, 2008).  

Nitrate concentrations during the first twenty sampling events were generally low (overall 

<1 mg/L) with concentrations ranging from non-detect to 4.8 mg/L, suggesting that perchlorate 

reduction is not inhibited (Table 6-2). This trend continued during the Year Six monitoring period 

where 13 of 16 nitrate concentration ranged from non-detect to 1.6 mg/L, Year Seven monitoring 

period where 11 of 16 nitrate concentrations ranged from non-detect to 2.5 mg/L, and Year Eight 

monitoring period where 12 of 16 nitrate concentrations ranged from non-detect to 1.1 mg/L. 

Monitoring well 54MW12, where the highest and more persistent perchlorate concentrations have 

been identified, consistently had nitrate concentrations greater than 1 mg/L during the first sixteen 

quarters of monitoring, but during the Year Five monitoring period the nitrate concentrations were 

only greater than or equal to 1 mg/L during two sampling events (quarter seventeen and quarter 

nineteen). During the Year Six monitoring period, nitrate concentrations were consistently higher 

than 1 mg/L for quarters twenty-two through twenty-four. Only during the twenty-first quarter was 

the concentration below 1 mg/L. During the Year Seven monitoring period, nitrate concentrations 

were consistently higher than 1 mg/L for quarters twenty-five through twenty-seven. Only during 

the twenty-eighth quarter was the concentration below 1 mg/L. In contrast, the corresponding 

reduction of 2,4,6-TNT concentrations and accrual of 2ADNT and 4ADNT present suggest the 

biodegradation of TNT. During the Year Eight monitoring period, nitrate concentrations were only 

higher than 1 mg/L during quarter thirty. 

Ferrous Iron 

Ferric iron is reduced to soluble ferrous iron in the groundwater where iron- reducing bacteria have 

been active. An increase in ferrous iron concentrations is indicative of iron-reducing conditions. 

Biological reduction of TNT is favored in iron-reducing conditions and therefore, elevated 

concentrations of ferrous iron are an indicator of favorable groundwater conditions for TNT 

degradation. Ferrous iron concentrations for all wells during the 5 previous years of monitoring 
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have been less than 0.2 mg/L (non-detect) or equal to 0.2 mg/L indicating that iron-reducing 

conditions are not present at this time, or that the iron has been reduced previously. During the 

Year Six monitoring events, ferrous iron concentrations for all wells was less than 0.2 mg/L 

(non-detect) with the exception of monitoring well 54MW10 during quarter seventeen, when 

concentrations increased to 0.52 mg/L, and then decreased to 0.04 mg/L during quarter eighteen. 

During the Year Six monitoring events, ferrous iron concentrations for all wells was less than 

0.2 mg/L with the exception of monitoring well 54MW13 during quarter twenty-two, when 

concentrations increased to 0.26 mg/L, and then decreased to 0.0 mg/L (non-detect) during quarter 

twenty-three. During the Year Seven monitoring events, ferrous iron concentrations for all wells 

were less than 0.2 mg/L with the exception of monitoring well 54MW12 during quarter 

twenty-seven, when concentrations increased to 0.21 mg/L, and then decreased to 0.14 mg/L 

during quarter twenty-eight. During the Year Eight monitoring events, ferrous iron concentrations 

for all wells were less than 0.20 mg/L. 

Sulfate 

Biological degradation of TNT breakdown products, 2ADNT and 4ADNT, RDX, and perchlorate 

actively occurs under sulfate-reducing conditions. Sulfate concentrations greater than 20 µg/L may 

cause competitive exclusion (USEPA, 2008). Sulfate concentrations were measured in the 

groundwater during each of the first twelve quarterly monitoring events and were found to 

generally be greater than 20 mg/L (ranging from 15.0 to 403 mg/L), indicating that biological 

degradation of 2ADNT and 4ADNT may be inhibited at SWMU 54 (Table 6-2). During Year Four 

of monitoring, sulfate concentrations were slightly lower (ranging from 19 to 93 mg/L), but again 

suggested inhibition of biological degradation of the 2,4,6-TNT by-products 2ADNT and 4ADNT. 

During Year Five of monitoring, sulfate concentrations were found to be greater than 20 mg/L 

(ranging from 28.0 to 150.0 mg/L), again indicating that biological degradation of 2ADNT and 

4ADNT are inhibited at SWMU 54. During Year Six of monitoring, sulfate concentrations were 

again greater than 20 mg/L (ranging from 25.0 to 100.0 mg/L). During Year Seven of monitoring, 

sulfate concentrations were again greater than 20 mg/L (ranging from 23 mg/L to 69 mg/L) for all 

monitoring wells with the exception of 54MW13, where concentrations dropped to 16 mg/L and 

15 mg/L (quarters 25 and 26, respectively). Year Eight sulfate concentrations were generally 

greater than 20 mg/L (ranging from 17 mg/L to 140 mg/L) for all monitoring wells, where 



SWMU 54 Monitored Natural Attenuation Sampling Year Eight Report 
Radford Army Ammunition Plant 

Radford, Virginia 

Contract No. W912DR-15-D-0022 6-12 1/25/2022 
Delivery Order W912DR18F0492 
\\fsfed02\1494\Radford AAP\Env_Munitions_Services\SWMUs\SWMU Annual Reports\2020 Reports\SWMU 54 Report\Final\Fnl_RFAAP_SWMU54_LTMRpt_Year8.docx 

concentrations dropped to 17 mg/L in quarter 32. This indicates that biological degradation of 

2ADNT and 4ADNT are inhibited at SWMU 54, but conditions clearly appear to be improving. 

Total Organic Carbon (TOC) 

Organic carbon is a required source of reduced carbon and energy needed to sustain microbial 

degradation of nitroaromatics and perchlorate. TOC concentrations greater than 20 mg/L are 

considered adequate to support microbial activity. For the majority of the first 3 years of 

monitoring, TOC concentrations were found to be considerably lower than what is considered 

adequate to support microbial activity. TOC concentrations during this time frame ranged from 

less than 0.50 (non-detect) to 7.47 mg/L (Table 6-2). However, measured TOC concentrations 

during the twelfth quarter exceeded 20 mg/L in monitoring wells 54MW1 (51.0 mg/L) and 

54MW10 (63.0 mg/L). The Year Four, Five, Six, and Seven TOC results, however, again indicated 

low concentrations considered inadequate to support microbial activity. The range of TOC during 

the Year Four, Five, Six, and Seven monitoring periods ranged from 0.3 mg/L to 13 mg/L. This 

trend continued throughout the Year Eight monitoring events, with concentrations ranging from 

0.53 mg/L to 0.99 mg/L.  

Total Inorganic Carbon (TIC) 

Inorganic carbon species include carbon dioxide, carbonic acid, and carbonate. The presence of 

TIC is a useful source of carbon needed to sustain microbial degradation. The oxidation of organic 

matter should lead to an increase of TIC in groundwater. TIC concentrations during this monitoring 

period ranged from 21 to 97 mg/L with only slight variations noted during each quarterly 

monitoring event as follows: 61 to 97 mg/L for October 2019, 56 to 84 mg/L for January 2020, 

21 to 85 mg/L for April 2020, and 48 to 65 mg/L for July 2020 (Table 6-2). In addition, TIC 

concentrations have shown little variation over the last 3 years of monitoring, which is consistent 

with the general low variability of organic contaminant concentrations in groundwater samples 

over the same period.  

Specific Conductivity 

Figure 6-4 provides a time series plot of Specific Conductivity at all four wells. Specific 

Conductivity is the indirect measure of the presence of dissolved solids such as chloride, nitrate, 
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sulfate, and Fe, all degradation by-products. Figures 6-5, 6-6, and 6-7 provide time series plots of 

MNA indicators sulfate and nitrate alongside water quality parameters Fe and Mn at monitoring 

wells 54MW10, 54MW12, and 54MW13 for all 7 years. Additionally, Figures 6-8, 6-9, and 6-10 

provide time series plots of MNA indicator TOC alongside water quality parameters DO and ORP 

at monitoring wells 54MW10, 54MW12, and 54MW13 for all 7 years. Biodegradation of 2,4,6-

TNT, RDX, and perchlorate and more dissolved inorganic ions (such as chlorides, nitrates, 

sulfates, and Fe) would create the electrical current witnessed in the Specific Conductivity 

readings. 

Monitoring wells 54MW10, 54MW12, and 54MW13 all appear to have similar Specific 

Conductivity activity according to Figure 6-4. Additionally, Figures 6-5, 6-6, and 6-7, 

demonstrate that Fe and dissolved Mn have been reduced to concentrations at or very near zero at 

all three wells. Overall, there are sulfate reducing conditions at all three wells which is indicative 

of biodegradation of 2ADNT, 4ADNT, RDX and perchlorate. Nitrate concentrations at 54MW10 

and 54MW13 have always been at or slightly above zero; however, nitrate concentrations 

increased to 1.1 mg/L at 54MW10 in the thirty-first quarters. Nitrate reducing conditions remain 

present at 54MW12. 

Figures 6-8, 6-9, and 6-10 demonstrate that ORP conditions at monitoring well 54MW10 support 

mildly anaerobic conditions; at monitoring wells 54MW12 and 54MW13, ORP is declining overall 

and beginning to support mildly reducing anaerobic conditions, although both of these wells saw 

increases in ORP in the thirty-first and thirty-second quarters. DO conditions at all three wells are 

aerobic. TOC conditions at 54MW10 fluctuate between inadequate and adequate conditions. Since 

quarter seventeen and continuing through quarter thirty-two, TOC concentrations have remained 

below 20 mg/L which is considered inadequate. Meanwhile, conditions at monitoring wells 

54MW12 and 54MW13 have consistently been considered inadequate and have remained so since 

quarter one. TOC concentrations at 54MW12 and 54MW13 have ranged between <0.5 mg/L and 

13 mg/L; considered inadequate for sustaining microbial degradation of nitroaromatics and 

perchlorate. Overall, the data suggest that MNA conditions are still favorable at all three wells. 
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Table 6-1 Analytical Results for Groundwater Performance Monitoring at SWMU 54 

Parameter RG 
July 
2011  
(Q1) 

Oct 
2011 
(Q2) 

Jan 
2012 
(Q3) 

Apr 
2012 
(Q4) 

Aug 
2012 
(Q5) 

Nov 
2012 
(Q6) 

Feb 
2013 
(Q7) 

May 
2013  
(Q8) 

Aug 
2013 
(Q9) 

Nov 
2013 
(Q10) 

Feb 
2014 
(Q11) 

May 
2014 
(Q12) 

Sept 
2015 
(Q13) 

Jan 
2016 
(Q14) 

Apr 
2016 
(Q15) 

July 
2016 
(Q16) 

Oct 
2016 
(Q17) 

Jan 
2017 
(Q18) 

Apr 
2017 
(Q19) 

July 
2017 
(Q20) 

Oct 
2017 
(Q21) 

Jan 
2018 
(Q22) 

Apr 
2018 
(Q23) 

July 
 2018  
(Q24) 

Oct 
2018 
(Q25) 

Jan 
2019 
(Q26) 

Apr 
2019 
(Q27) 

July 
2019 
(Q28) 

Oct 
2019 
(Q29) 

Jan 
2020 
(Q30) 

Apr 
2020 
(Q31) 

July 
2020 
(Q32) 

54MW1 
2,4,6-TNT 7.82  ND ND ND ND ND ND ND ND ND -- ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
RDX 6.1  ND ND ND ND ND ND ND ND ND -- ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
DNT 
Mixture 0.932 ND ND ND ND ND ND ND ND ND -- ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

Perchlorate 10.9  ND ND ND ND ND ND ND ND ND -- ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 
54MW2 
2,4,6-TNT 7.82  2.1 0.9 2.08 -- -- -- -- 0.749 0.974 0.46 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
RDX 6.1  0.572 ND ND -- -- -- -- ND ND 0.075 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
DNT 
Mixture 0.932  ND ND ND -- -- -- -- ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Perchlorate 10.9  3.07 0.547 1.91 -- -- -- -- 1.82 1 0.26 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
54MW3 

2,4,6-TNT 7.82  ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

RDX 6.1 ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
DNT 
Mixture 0.932 ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Perchlorate 10.9  0.53 0.18 ND ND 0.405 0.303 0.309 0.59 0.446 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
54MW4 
2,4,6-TNT 7.82  ND ND ND ND ND ND ND ND ND - - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
RDX 6.1 ND ND ND ND ND ND ND ND ND - - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
DNT 
Mixture 0.932 ND ND ND ND ND ND ND ND ND - - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Perchlorate 10.9  ND ND ND ND ND 0.141 ND ND ND - - - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
54MW5 
2,4,6-TNT 7.82  ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
RDX 6.1  ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
DNT 
Mixture 0.932 ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Perchlorate 10.9 0.311 0.393 0.313 0.301 0.42 0.28 0.255 0.309 0.389 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
54MW6 

2,4,6-TNT 7.82  ND ND ND ND ND Dry ND ND Dry -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

RDX 6.1  ND ND ND ND ND Dry ND ND Dry -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
DNT 
Mixture 0.932  ND ND ND ND ND Dry ND ND Dry -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Perchlorate 10.9 ND 0.127 0.159 ND 0.175 Dry 0.16 0.171 Dry -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
54MW7 
2,4,6-TNT 7.82  ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
RDX 6.1  ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
DNT 
Mixture 0.932 ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Perchlorate 10.9  0.321 ND ND 0.365 ND 0.103 0.162 0.103 0.37 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
54MW8 
2,4,6-TNT 7.82 0.928 0.433 ND 0.301 ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
RDX 6.1  0.761 0.567 0.493 ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
DNT 
Mixture 0.932 ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Perchlorate 10.9 ND 0.408 0.355 0.388 0.392 0.286 0.484 0.118 0.334 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
54MW9 
2,4,6-TNT 7.82 ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
RDX 6.1 ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
DNT 
Mixture 0.932  ND ND ND ND ND ND ND ND ND -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 

Perchlorate 10.9  ND 0.229 0.262 0.217 ND ND 1.07 0.923 0.327 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 
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Table 6-2 Water Quality Parameters for Groundwater for Performance Monitoring at SWMU 54 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 First Quarter (July 2011) Water Quality Parameters 
pH 7.7 6.36 6.86 7.19 6.36 7.33 6.6 6.98 6.29 7.13 7.14 6.67 6.75 7.23 
Specific Conductivity (mS/cm) 0.357 0.526 0.491 0.949 0.371 0.449 0.419 0.544 0.535 1.68 0.651 0.568 0.676 0.582 
Turbidity (NTU) 5.6 0 1.5 1.9 3 0.2 0 4.6 6 89.8 62.6 100 94 16.9 
Dissolved Oxygen (mg/L) 4.86 2.35 4.71 0 4.87 0.68 3.91 3.53 1.23 0.51 0 3.52 0.9 1.06 
ORP (mV) 130 178 121 -18 178 110 170 134 198 67 96 152 29 73 
Temperature (°C) 14.12 17.07 19.82 15.52 19.88 19.32 18.87 17.86 14.3 25.19 14.94 18.38 20.09 23.76 
Dissolved Manganese <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.1 <0.05 0.2 <0.05 0.05 <0.05 0.65 <0.05 
Dissolved Ferrous Iron (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) 25.2 1.09 0.967 0 0.613 0 0.119 0.639 0.233 0 0 2.79 0.439 0.242 
Sulfate (mg/L) 27.1 39.8 23.6 329 15.1 27.4 61.5 40 62.2 167 93.6 38.1 38.8 33.6 
TOC (mg/L) 3.9 3.51 7.26 2.51 6.14 1.95 3.17 6.05 5.1 1.61 5.97 2.64 2.55 6.73 
SWMU 54 Second Quarter (October 2011) Water Quality Parameters 
pH 7.49 7.02 7.05 7.27 6.78 7.49 7.3 7.09 7.2 6.83 7.31 6.7 7.05 7.16 
Specific Conductivity (mS/cm) 0.432 0.56 0.674 0.912 0.502 0.305 0.734 0.541 0.562 0.677 0.654 0.523 0.831 0.568 
Turbidity (NTU) 164 167 160 81.1 231 107 155 104 79.9 236 685 69 -- 157 
Dissolved Oxygen (mg/L) 0 0 0 2.44 2.68 3.8 0.1 0.05 0.06 0 0 1.72 0.37 0 
ORP (mV) 102 117 107 -15 143 122 66 151 146 82 -13 144 126 73 
Temperature (°C) 18.04 14.77 14.16 14.32 15.48 13.18 18.01 14.94 14.75 14.75 13.73 14.81 14.63 14.93 
Dissolved Manganese (mg/L) <0.05 <0.05 0.1 0.05 0.1 0.05 0.4 0.05 0.2 0.15 0.3 <0.05 0.35 0.05 
Dissolved Ferrous Iron (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) 0 0.394 0.357 0 0.568 0.167 0 0.514 0.184 0.388 0 2 0.21 0.202 
Sulfate (mg/L) 27.1 27 44.4 210 17.4 7.06 216 39.9 46.9 96.7 119 31.8 90.2 34.1 
TOC (mg/L) 3.9 3.2 3.22 1.38 1.88 2.68 1.31 7.47 6.78 6.98 3.22 4.71 3.31 4.64 
SWMU 54 Third Quarter (January 2011) Water Quality Parameters 
pH 7.59 7.48 7.4 7.36 7.15 7.53 7.43 7.08 7.4 7.46 7.59 6.09 7.45 7.48 
Specific Conductivity (mS/cm) 0.498 0.662 0.762 1.11 0.628 0.305 0.905 0.492 0.674 0.707 0.763 0.595 0.687 0.651 
Turbidity (NTU) 8.9 15.3 19.2 55.6 32.1 72.4 26.8 66.7 36.8 1.1 6.8 --- 226 0 
Dissolved Oxygen (mg/L) 0 0 0 0 7.81 12.01 0 16.65 8.48 6.06 5.09 4.02 7.63 1.66 
ORP (mV) 100 33 24 5 121 191 3 104 111 118 101 186 25 61 
Temperature (°C) 13.2 13.91 13.26 13.04 13.58 11.93 12.73 9.72 9.65 11.16 11.4 12.86 11.53 12.91 
Dissolved Manganese (mg/L) <0.05 <0.05 0.1 0.05 0.1 0.05 0.4 0.05 0.2 0.15 0.3 <0.05 0.35 0.05 
Dissolved Ferrous Iron (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) 0 0.609 0 0 0.578 0.158 0 0.401 0.174 0.572 0.158 1.94 0.237 0.241 
Sulfate (mg/L) 26.3 28.2 73.7 480 20.3 4.55 249 41.5 62.5 72.7 93 37.6 53.9 32.2 
TOC (mg/L) 2.1 1.8 2.39 1.16 1.42 1.94 2.38 1.66 2.78 1.66 6.71 5.09 6.63 1.68 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Fourth Quarter (April 2012) Water Quality Parameters 
pH 5.42 5.19 5.38 5.33 4.99 5.76 5.57 5.38 5.46 5.48 5.59 5.05 5.32 5.5 
Specific Conductivity (mS/cm) 0.958 1.12 1.46 0.001 0.891 0.73 1.58 1.21 1.26 1.73 1.4 1.35 0.981 1.2 
Turbidity (NTU) 2.5 4.4 2.4 125 70.1 318 38 3.4 65.3 30.8 94.7 37 312 36 
Dissolved Oxygen (mg/L) 7.36 7.18 2.24 23.45 10.47 6.49 2.01 7.43 11.29 2.83 5.8 9.44 7.1 5.55 
ORP (mV) -30 236 225 180 168 132 162 134 145 61 36 267 116 149 
Temperature (°C) 13.37 12.44 12.02 11.56 20.98 19.09 12.57 14.69 14.21 15.5 14.11 12.67 15.52 12.69 
Dissolved Manganese (mg/L) <0.05 <0.05 0.1 0.5 <0.05 0.05 0.4 0.05 0.2 0.1 0.3 <0.05 0.35 <0.05 
Dissolved Ferrous Iron (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) 0 1.33 0 0 0.677 0.129 0.231 0.483 0.139 0 0 2.65 0.294 0.386 
Sulfate (mg/L) 34.9 34.9 80 432 14 14.9 69.4 40.1 56 221 104 37.9 35.4 29.3 
TOC (mg/L) 1.8 1.57 1.18 1.82 2.33 5.46 0.99 2.36 3.01 2.4 2.68 2.34 3.51 1.09 
SWMU 54 Fifth Quarter (August 2012) Water Quality Parameters 
pH 7.08 6.94 6.71 7.05 6.71 7.47 7.03 6.87 6.84 6.71 7.06 6.61 6.97 7.05 
Specific Conductivity (mS/cm) 0.395 0.722 0.644 0.968 0.58 0.363 0.817 0.599 0.752 0.693 0.715 0.665 0.697 0.625 
Turbidity (NTU) 4.1 43 19 14 23 0 7.4 19 5.2 0.8 10.8 48 95 9.2 
Dissolved Oxygen (mg/L) 5.34 0 0 0.23 3.96 4.84 0 2.78 0.56 0.4 0 0.33 1.75 0 
ORP (mV) 212 65 209 -33 200 134 128 125 -10 47 -22 226 135 -13 
Temperature (°C) 13.89 13.49 12.93 15.06 13.44 16.52 13.66 13.7 14.09 13.93 13.64 13.71 16.12 14.08 
Dissolved Manganese (mg/L) <0.05 <0.05 0.05 0.05 <0.05 0.05 0.05 0.05 0.2 0.05 0.05 <0.05 0.3 <0.05 
Dissolved Ferrous Iron (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) 0.600 0.190 0.613 3.00 0.728 0.120 3.00 0.581 1.80 0.594 1.80 1.06 0.681 0.214 
Sulfate (mg/L) 26.1 95.5 23.8 378 18.0 15.7 186 41.8 87.2 102 97.6 27.0 38.2 31.8 
TOC (mg/L) 0.721 2.00 2.00 1.10 2.00 1.00 1.02 2.00 2.00 1.37 2.00 2.00 1.05 2.04 
SWMU 54 Sixth Quarter (November 2012) Water Quality Parameters 
pH 7.63 7.21 6.97 7.03 6.99 Dry 7.31 7.23 7.23 7.29 7.28 7.6 5.72 7.3 
Specific Conductivity (mS/cm) 0.443 0.62 0.561 1.01 0.612 Dry 0.826 0.628 0.784 0.779 0.698 0.635 0.918 0.6 
Turbidity (NTU) 2.9 11.4 0.2 17 5.5 Dry 46 3.9 27.7 4.7 2.5 2.4 35 43 
Dissolved Oxygen (mg/L) 1.44 0.86 4.09 1 1.01 Dry 0.56 2.71 1.14 0.38 1.1 0.26 0.95 0.45 
ORP (mV) 148 141 145 72 167 Dry 59 101 -28 43 117 135 209 100 
Temperature (°C) 10.03 13.43 12.22 11.27 11.21 Dry 10.83 11.98 11.35 13.61 12.95 13.99 12.26 10.61 
Dissolved Manganese (mg/L) 0.05 0.05 0.05 0.05 0.05 Dry 0.05 0.05 0.2 0.05 0.05 0.1 0.3 0.05 
Dissolved Ferrous Iron (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 Dry <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) 0.600 0.327 0.656 3.00 0.944 Dry 1.80 0.403 1.80 0.381 0.600 2.86 0.369 0.600 
Sulfate (mg/L) 31.3 35.4 22.9 403 21.5 Dry 179 60.3 199 151 99.1 49.8 76.7 39.0 
TOC (mg/L) 1.96 2.68 3.29 2.93 4.31 Dry 3.72 4.90 6.73 5.55 5.88 3.41 2.00 2.12 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Seventh Quarter (February 2013) Water Quality Parameters 
pH 7.85 6.89 6.76 7.52 6.56 7.08 7.4 7.03 7.04 6.69 7.09 6.36 6.96 7.45 
Specific Conductivity (mS/cm) 0.465 0.682 0.504 1.01 0.417 0.293 0.474 0.498 0.487 0.542 0.687 0.464 0.37 0.619 
Turbidity (NTU) 0 20 9 16 0 44.3 16 9.2 10.9 13.2 2 14.2 6.8 1.2 
Dissolved Oxygen (mg/L) 0.71 1.43 6.97 0.53 9.19 9.28 2.83 5.36 8.28 2.97 0.58 1.27 8.39 0.47 
ORP (mV) -5 156 171 -56 168 72 12 168 194 125 169 168 158 56 
Temperature (°C) 12.17 8.28 11.98 12.09 11.18 13.15 11.48 9.89 9.74 11.22 10.14 10.31 7.98 12.26 
Dissolved Manganese (mg/L) 0.05 <0.05 0.1 0.05 <0.05 0.05 0.1 0.05 0.2 0.1 0.25 <0.05 0.2 <0.05 
Dissolved Ferrous Iron (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) 0.600 0.315 0.423 3.00 0.636 0.209 0.205 0.336 0.510 0.477 0.346 1.95 0.501 0.600 
Sulfate (mg/L) 27.1 36.8 25.3 340 15.5 4.29 34.2 44.6 117 70.1 120 35.8 23.1 41.1 
TOC (mg/L) 1.19 0.916 1.07 1.35 1.00 1.50 0.791 1.00 2.09 1.14 1.88 1.21 0.683 1.46 
SWMU 54 Eighth Quarter (May 2013) Water Quality Parameters 
pH 7.38 6.52 7.06 7.51 6.83 7.33 7.41 7.47 7.95 6.94 7.59 6.78 6.97 7.31 
Specific Conductivity (mS/cm) 0.398 0.315 0.499 1.021 0.4 0.494 0.674 0.596 0.521 0.537 0.592 0.665 0.44 0.608 
Turbidity (NTU) 1.2 0.2 1.4 6.2 8.9 7.1 0.5 1.6 5.2 1.4 0.3 3.8 0.2 6.4 
Dissolved Oxygen (mg/L) 4.13 2.74 3.55 1.05 3.28 1.29 3.24 0.4 7.58 2.43 1.17 2.54 1.4 4.13 
ORP (mV) 122 254.3 273.6 257.1 283.1 128.4 282.7 255.1 244.2 287.8 255.8 292.4 284 296.5 
Temperature (°C) 13.43 12.22 13.31 11.73 12.2 13.48 12.74 13.32 11.12 12.89 12.42 13.28 12.84 13.42 
Dissolved Manganese (mg/L) <0.05 0.05 0.05 0.05 <0.05 <0.05 0.05 0.05 0.1 0.05 0.05 <0.05 0.15 0.05 
Dissolved Ferrous Iron (mg/L) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) 0.368 0.988 0.911 3.00 1.60 0.600 1.10 0.600 0.637 0.740 0.647 4.03 1.05 0.543 
Sulfate (mg/L) 26.1 24.1 29.0 329 15.7 14.0 137 41.1 96.7 48.8 89.4 47.6 29.2 37.0 
TOC (mg/L) 0.949 1.68 1.36 0.619 1.06 2.41 0.793 1.00 1.38 1.00 0.635 1.36 0.817 0.583 
SWMU 54 Ninth Quarter (August 2013) Water Quality Parameters 
pH 7.82 6.91 6.75 6.96 6.28 Dry 6.71 6.95 7.12 6.48 7.04 6.36 6.57 6.84 
Specific Conductivity (mS/cm) 0.452 0.592 0.617 0.937 0.333 Dry 0.478 0.559 0.419 0.496 0.637 0.491 0.351 0.554 
Turbidity (NTU) 3 0 0 0 0 Dry 7.2 0 6.1 0 0 7.0 0 0 
Dissolved Oxygen (mg/L) 0.136 0.8 1.69 0.39 6.28 Dry 2.4 0.67 2.36 0.86 4.65 2.85 6.57 0.52 
ORP (mV) 223.2 84 96 -18 129 Dry 86 42 -13 35 68 91 146 50 
Temperature (°C) 14.51 15.25 15.08 13.22 15.49 Dry 13.05 13.4 13.25 14.51 13.46 15.7 13.89 13.21 
Dissolved Manganese (mg/L) 0.05 NM <0.05 0.05 0.05 Dry <0.05 <0.05 0.05 <0.05 0.05 0.05 0.15 0.05 
Dissolved Ferrous Iron (mg/L) <0.2 NM <0.2 <0.2 <0.2 Dry <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Nitrate (mg/L) <0.600 0.326 0.521 <0.600 0.849 Dry <0.600 0.273 0.194 0.206 0.12 4.8 0.591 0.29 
Sulfate (mg/L) 26.7 30.8 26.1 322 15.0 Dry 27.3 38.0 39.2 44.3 91.8 39.6 23.3 28.2 
TOC (mg/L) 3.32 1.5 1.11 2.7 0.91 Dry 0.822 2.30 4.17 4.28 3.11 3.27 2.35 3.64 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Tenth Quarter (November 2013) Water Quality Parameters 
pH -- 7.45 -- -- -- -- -- -- -- 6.89 -- NM 7.29 -- 
Specific Conductivity (mS/cm) -- 0.635 -- -- -- -- -- -- -- 0.615 -- 0.469 0.643 -- 
Turbidity (NTU) -- 0 -- -- -- -- -- -- -- 0 -- 4.6 0.4 -- 
Dissolved Oxygen (mg/L) -- 2.7 -- -- -- -- -- -- -- 2.45 -- 1.17 1.32 -- 
ORP (mV) -- 51 -- -- -- -- -- -- -- 18 -- 108 25 -- 
Temperature (°C) -- 14.09 -- -- -- -- -- -- -- 15.25 -- 14.96 15.96 -- 
Dissolved Manganese (mg/L) -- <0.05 -- -- -- -- -- -- -- <0.05 -- 0.05 0.05 -- 
Dissolved Ferrous Iron (mg/L) -- <0.2 -- -- -- -- -- -- -- <0.2 -- <0.2 <0.2 -- 
Nitrate (mg/L) -- 0.25 -- -- -- -- -- -- -- 0.670 -- 1.1 0.45 -- 
Sulfate (mg/L) -- 29.0 -- -- -- -- -- -- -- 57.0 -- 26.0 39.0 -- 
TOC (mg/L) -- 2.5 -- -- -- -- -- -- -- 0.68 -- 0.5 <0.50 -- 
SWMU 54 Eleventh Quarter (February 2014) Water Quality Parameters 
pH 8.1 -- -- -- -- -- -- -- -- 6.89 -- 7.21 7.21 -- 
Specific Conductivity (mS/cm) 0.41 -- -- -- -- -- -- -- -- 0.587 -- 0.643 0.481 -- 
Turbidity (NTU) 0 -- -- -- -- -- -- -- -- 0 -- 3.8 14 -- 
Dissolved Oxygen (mg/L) 1.32 -- -- -- -- -- -- -- -- 1.43 -- 0.7 2.09 -- 
ORP (mV) 127 -- -- -- -- -- -- -- -- 153 -- 150 142 -- 
Temperature (°C) 12.34 -- -- -- -- -- -- -- -- 13.2 -- 14.11 12.04 -- 
Dissolved Manganese (mg/L) <0.05 -- -- -- -- -- -- -- -- <0.05 -- <0.05 0.05 -- 
Dissolved Ferrous Iron (mg/L) <0.2 -- -- -- -- -- -- -- -- 0.2 -- 0.2 <0.2 -- 
Nitrate (mg/L) <0.025 -- -- -- -- -- -- -- -- 0.470 -- 3.1 0.44 -- 
Sulfate (mg/L) 30.00 -- -- -- -- -- -- -- -- 89.0 -- 36.0 31.0 -- 
TOC (mg/L) 1.00 -- -- -- -- -- -- -- -- 0.53 -- 1.00 <0.50 -- 
SWMU 54 Twelfth Quarter (May 2014) Water Quality Parameters 
pH 7.79 -- -- -- -- -- -- -- -- 6.93 -- NM NM -- 
Specific Conductivity (mS/cm) 0.469 -- -- -- -- -- -- -- -- 0.582 -- 0.453 0.47 -- 
Turbidity (NTU) 3 -- -- -- -- -- -- -- -- 3.8 -- 10 9 -- 
Dissolved Oxygen (mg/L) 1.65 -- -- -- -- -- -- -- -- 1.56 -- 2.25 1.14 -- 
ORP (mV) 222.3 -- -- -- -- -- -- -- -- 127.4 -- 272.1 71.3 -- 
Temperature (°C) 16.61 -- -- -- -- -- -- -- -- 12.81 -- 14.61 16.57 -- 
Dissolved Manganese (mg/L) 0.05 -- -- -- -- -- -- -- -- 0.1 -- 0.1 0.05 -- 
Dissolved Ferrous Iron (mg/L) 0.2 -- -- -- -- -- -- -- -- <0.2 -- 0.2 0.2 -- 
Nitrate (mg/L) 0.031 -- -- -- -- -- -- -- -- 0.330 -- 1.6 0.41 -- 
Sulfate (mg/L) 29.0 -- -- -- -- -- -- -- -- 58.0 -- 31.0 27.0 -- 
TOC (mg/L) 51.0 -- -- -- -- -- -- -- -- 62.0 -- <0.50 <0.50 -- 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Thirteenth Quarter (September 2015) Water Quality Parameters 
pH 6.7 -- -- -- -- -- -- -- -- 6.8 -- 5.4 6.69 -- 
Specific Conductivity (mS/cm) 0.471 -- -- -- -- -- -- -- -- 329 -- 0.557 0.529 -- 
Turbidity (NTU) 0.65 -- -- -- -- -- -- -- -- 30.7 -- 2.66 1.00 -- 
Dissolved Oxygen (mg/L) 0.75 -- -- -- -- -- -- -- -- 8.2 -- 6.0 6.53 -- 
ORP (mV) 180 -- -- -- -- -- -- -- -- 71 -- 264 198.0 -- 
Temperature (°C) 14.14 -- -- -- -- -- -- -- -- 15.8 -- 14.8 14.83 -- 
Dissolved Manganese (mg/L) 0.087 -- -- -- -- -- -- -- -- 0.081 -- 0.066 0.081 -- 
Dissolved Ferrous Iron (mg/L) 0 -- -- -- -- -- -- -- -- 0.11 -- 0.07 0.11 -- 
Nitrate (mg/L) 0.14 -- -- -- -- -- -- -- -- 0.25 -- 0.92 0.5 -- 
Sulfate (mg/L) 25 -- -- -- -- -- -- -- -- 23 -- 24 26 -- 
TOC (mg/L) 4.1 -- -- -- -- -- -- -- -- 8.1 -- 8.3 13 -- 
SWMU 54 Fourteenth Quarter (January 2016) Water Quality Parameters 
pH 7.60 -- -- -- -- -- -- -- -- 6.16 -- 6.79 7.01 -- 
Specific Conductivity (mS/cm) 2.8 -- -- -- -- -- -- -- -- 0.54 -- 589.5 324.0 -- 
Turbidity (NTU) 0.78 -- -- -- -- -- -- -- -- 0.88 -- 5.8 7.99 -- 
Dissolved Oxygen (mg/L) 9.89 -- -- -- -- -- -- -- -- 6.70 -- 8.6 8.74 -- 
ORP (mV) 76.2 -- -- -- -- -- -- -- -- 89.3 -- 92.4 73.2 -- 
Temperature (°C) 9.6 -- -- -- -- -- -- -- -- 12.7 -- 12.4 11.6 -- 
Dissolved Manganese (mg/L) 0.063 -- -- -- -- -- -- -- -- 0.054 -- 0.030 0.063 -- 
Dissolved Ferrous Iron (mg/L) 0 -- -- -- -- -- -- -- -- 0.0 -- 0.10 0.05 -- 
Nitrate (mg/L) 0.15 -- -- -- -- -- -- -- -- 0.45 -- 2.5 0.46 -- 
Sulfate (mg/L) 26 -- -- -- -- -- -- -- -- 76 -- 45 20 -- 
TOC (mg/L) 1.5 -- -- -- -- -- -- -- -- 0.97 -- 1.8 1.8 -- 
SWMU 54 Fifteenth Quarter (April 2016) Water Quality Parameters 
pH 7.61 -- -- -- -- -- -- -- -- 6.71 -- 6.44 6.77 -- 
Specific Conductivity (mS/cm) 440 -- -- -- -- -- -- -- -- 602 -- 353 229 -- 
Turbidity (NTU) 0.3 -- -- -- -- -- -- -- -- 3.74 -- 5.7 1.16 -- 
Dissolved Oxygen (mg/L) 4 -- -- -- -- -- -- -- -- 0.61 -- 5.8 6.86 -- 
ORP (mV) 51 -- -- -- -- -- -- -- -- 73.5 -- 93.4 76.8 -- 
Temperature (°C) 12.01 -- -- -- -- -- -- -- -- 13.4 -- 14.32 13.52 -- 
Dissolved Manganese (mg/L) 0.021 -- -- -- -- -- -- -- -- 0.057 -- 0.020 0.025 -- 
Dissolved Ferrous Iron (mg/L) 0.02 -- -- -- -- -- -- -- -- 0.03 -- 0.04 0.02 -- 
Nitrate (mg/L) 0.14 -- -- -- -- -- -- -- -- 0.18 -- 1.3 0.43 -- 
Sulfate (mg/L) 29 -- -- -- -- -- -- -- -- 83 -- 27 19 -- 
TOC (mg/L) 4.2 -- -- -- -- -- -- -- -- 8.9 -- 6.8 0.68 -- 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Sixteenth Quarter (July 2016) Water Quality Parameters 
pH 6.82 -- -- -- -- -- -- -- -- 7.39 -- 6.32 7.27 -- 
Specific Conductivity (mS/cm) 619 -- -- -- -- -- -- -- -- 775 -- 499 473.0 -- 
Turbidity (NTU) 4.62 -- -- -- -- -- -- -- -- 5.36 -- 6.50 0.72 -- 
Dissolved Oxygen (mg/L) 3.14 -- -- -- -- -- -- -- -- 0.37 -- 4.60 2.09 -- 
ORP (mV) -10.1 -- -- -- -- -- -- -- -- 109 -- 8.2 12.0 -- 
Temperature (°C) 16.56 -- -- -- -- -- -- -- -- 13.79 -- 14.33 15.2 -- 
Dissolved Manganese (mg/L) 0.062 -- -- -- -- -- -- -- -- 0.048 -- 0.033 0.031 -- 
Dissolved Ferrous Iron (mg/L) 0.14 -- -- -- -- -- -- -- -- 0.02 -- 0.02 0.00 -- 
Nitrate (mg/L) 0.15 -- -- -- -- -- -- -- -- 0.47 -- 0.81 0.60 -- 
Sulfate (mg/L) 29 -- -- -- -- -- -- -- -- 93 -- 25 36 -- 
TOC (mg/L) 0.92 -- -- -- -- -- -- -- -- 0.58 -- 1.2 0.78 -- 
SWMU 54 Seventeenth Quarter (October 2016) Water Quality Parameters 
pH 7.28 -- -- -- -- -- -- -- -- 5.91 -- 6.34 6.92 -- 
Specific Conductivity (mS/cm) 474 -- -- -- -- -- -- -- -- 839 -- 579 673 -- 
Turbidity (NTU) 0.14 -- -- -- -- -- -- -- -- 3.22 -- 3.02 9.98 -- 
Dissolved Oxygen (mg/L) 2.60 -- -- -- -- -- -- -- -- 0.54 -- 5.05 3.40 -- 
ORP (mV) 138.2 -- -- -- -- -- -- -- -- 69.1 -- 30.4 44.8 -- 
Temperature (°C) 14.48 -- -- -- -- -- -- -- -- 14.63 -- 15.55 13.10 -- 
Dissolved Manganese (mg/L) 0.049 -- -- -- -- -- -- -- -- 0.003 -- 0.038 0.061 -- 
Dissolved Ferrous Iron (mg/L) 0.05 -- -- -- -- -- -- -- -- 0.52 -- 0.00 0.08 -- 
Nitrate (mg/L) 0.15 -- -- -- -- -- -- -- -- 0.26 -- 1.2 0.49 -- 
Sulfate (mg/L) 30 -- -- -- -- -- -- -- -- 150 -- 41 38 -- 
TOC (mg/L) 1.5 -- -- -- -- -- -- -- -- 0.55 -- 0.99 1.5 -- 
SWMU 54 Eighteenth Quarter (January 2017) Water Quality Parameters 
pH 7.43 -- -- -- -- -- -- -- -- 7.19 -- 6.70 7.04 -- 
Specific Conductivity (mS/cm) 486.2 -- -- -- -- -- -- -- -- 854 -- 647.5 740 -- 
Turbidity (NTU) 0.28 -- -- -- -- -- -- -- -- 1.39 -- 1.04 8.20 -- 
Dissolved Oxygen (mg/L) 2.21 -- -- -- -- -- -- -- -- 1.40 -- 5.40 3.29 -- 
ORP (mV) 74.8 -- -- -- -- -- -- -- -- 49 -- 75 71 -- 
Temperature (°C) 12.8 -- -- -- -- -- -- -- -- 12.5 -- 11.8 11.7 -- 
Dissolved Manganese (mg/L) 0.036 -- -- -- -- -- -- -- -- 0.069 -- 0.040 0.060 -- 
Dissolved Ferrous Iron (mg/L) 0.00 -- -- -- -- -- -- -- -- 0.04 -- 0.00 0.03 -- 
Nitrate (mg/L) 0.15 -- -- -- -- -- -- -- -- 0.38 -- 0.94 0.48 -- 
Sulfate (mg/L) 31 -- -- -- -- -- -- -- -- 110 -- 38 42 -- 
TOC (mg/L) 0.56 -- -- -- -- -- -- -- -- 1.5 -- 1.4 1.5 -- 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Nineteenth Quarter (April 2017) Water Quality Parameters 
pH 7.65 -- -- -- -- -- -- -- -- 6.88 -- 6.70 6.97 -- 
Specific Conductivity (mS/cm) 0.443 -- -- -- -- -- -- -- -- 0.614 -- 0.627 0.474 -- 
Turbidity (NTU) 0.25 -- -- -- -- -- -- -- -- 0.71 -- 1.92 14.2 -- 
Dissolved Oxygen (mg/L) 8.38 -- -- -- -- -- -- -- -- 3.2 -- 5.39 4.74 -- 
ORP (mV) 91.0 -- -- -- -- -- -- -- -- 57.3 -- 93.4 77.5 -- 
Temperature (°C) 13.1 -- -- -- -- -- -- -- -- 13.80 -- 13.1 14 -- 
Dissolved Manganese (mg/L) 0.049 -- -- -- -- -- -- -- -- 0.039 -- 0.036 0.067 -- 
Dissolved Ferrous Iron (mg/L) 0.00 -- -- -- -- -- -- -- -- 0.04 -- 0.02 0.14 -- 
Nitrate (mg/L) 0.15 -- -- -- -- -- -- -- -- 0.3 -- 1 0.44 -- 
Sulfate (mg/L) 33 -- -- -- -- -- -- -- -- 65 -- 47 30 -- 
TOC (mg/L) 3.3 -- -- -- -- -- -- -- -- 6.9 -- 6.7 4.4 -- 
SWMU 54 Twentieth Quarter (July 2017) Water Quality Parameters 
pH 7.43 -- -- -- -- -- -- -- -- 7.00 -- 6.63 7.00 -- 
Specific Conductivity (mS/cm) 468 -- -- -- -- -- -- -- -- 740 -- 505 600 -- 
Turbidity (NTU) 0.52 -- -- -- -- -- -- -- -- 0.52 -- 0.71 1.36 -- 
Dissolved Oxygen (mg/L) 0.69 -- -- -- -- -- -- -- -- 0.83 -- 0.11 0.01 -- 
ORP (mV) 116.5 -- -- -- -- -- -- -- -- 24.1 -- 85.5 15.5 -- 
Temperature (°C) 14.8 -- -- -- -- -- -- -- -- 14.9 -- 13.7 14.8 -- 
Dissolved Manganese (mg/L) 0.031 -- -- -- -- -- -- -- -- 0.060 -- 0.073 0.084 -- 
Dissolved Ferrous Iron (mg/L) 0.00 -- -- -- -- -- -- -- -- 0.05 -- 0.07 0.08 -- 
Nitrate (mg/L) 0.15 -- -- -- -- -- -- -- -- 0.10 -- 0.75 0.56 -- 
Sulfate (mg/L) 28 -- -- -- -- -- -- -- -- 110 -- 32 32 -- 
TOC (mg/L) 0.71 -- -- -- -- -- -- -- -- 2.6 -- 1.5 1.9 -- 
SWMU 54 Twenty-First Quarter (October 2017) Water Quality Parameters 
pH 7.23 -- -- -- -- -- -- -- -- 6.71 -- 6.49 6.68 -- 
Specific Conductivity (mS/cm) 468.6 -- -- -- -- -- -- -- -- 462.3 -- 577.5 537.5 -- 
Turbidity (NTU) 0.17 -- -- -- -- -- -- -- -- 0.8 -- 8.75 0.74 -- 
Dissolved Oxygen (mg/L) 7.98 -- -- -- -- -- -- -- -- 8.60 -- 6.43 5.71 -- 
ORP (mV) 63.6 -- -- -- -- -- -- -- -- 45.6 -- 97.4 88.3 -- 
Temperature (°C) 14.2 -- -- -- -- -- -- -- -- 14.9 -- 12.7 14.6 -- 
Dissolved Manganese (mg/L) 0.21 -- -- -- -- -- -- -- -- 0.044 -- 0.051 0.032 -- 
Dissolved Ferrous Iron (mg/L) 0.00 -- -- -- -- -- -- -- -- 0.00 -- 0.07 0.00 -- 
Nitrate (mg/L) 0.15 -- -- -- -- -- -- -- -- 0.34 -- 0.86 0.45 -- 
Sulfate (mg/L) 31 -- -- -- -- -- -- -- -- 38 -- 37 29 -- 
TOC (mg/L) 2.6 -- -- -- -- -- -- -- -- 2.6 -- 1.2 2.2 -- 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Twenty-Second Quarter (January 2018) Water Quality Parameters 
pH 7.46 -- -- -- -- -- -- -- -- 7.14 -- 6.57 7.00 -- 
Specific Conductivity (mS/cm) 438.4 -- -- -- -- -- -- -- -- 734 -- 531.7 640.2 -- 
Turbidity (NTU) 0.32 -- -- -- -- -- -- -- -- 0.92 -- 2.17 7.34 -- 
Dissolved Oxygen (mg/L) 0.53 -- -- -- -- -- -- -- -- 0.95 -- 8.45 4.51 -- 
ORP (mV) 69 -- -- -- -- -- -- -- -- 45.9 -- 83.2 75.3 -- 
Temperature (°C) 13 -- -- -- -- -- -- -- -- 12.5 -- 10.4 12 -- 
Dissolved Manganese (mg/L) 0.038 -- -- -- -- -- -- -- -- 0.000 -- 0.000 0.064 -- 
Dissolved Ferrous Iron (mg/L) 0.02 -- -- -- -- -- -- -- -- 0.00 -- 0.00 0.26 -- 
Nitrate (mg/L) 0.15 -- -- -- -- -- -- -- -- 0.15 -- 1.4 0.33 -- 
Sulfate (mg/L) 25 -- -- -- -- -- -- -- -- 98 -- 46 34 -- 
TOC (mg/L) 6.5 -- -- -- -- -- -- -- -- 3.7 -- 13 10 -- 
SWMU 54 Twenty-Third Quarter (April 2018) Water Quality Parameters 
pH 7.59 -- -- -- -- -- -- -- -- 6.87 -- 6.68 6.76 -- 
Specific Conductivity (mS/cm) 441.6 -- -- -- -- -- -- -- -- 553.7 -- 584 520 -- 
Turbidity (NTU) 0.59 -- -- -- -- -- -- -- -- 0.78 -- 10.4 3.15 -- 
Dissolved Oxygen (mg/L) 5.28 -- -- -- -- -- -- -- -- 4.37 -- 6.5 6.18 -- 
ORP (mV) 63.8 -- -- -- -- -- -- -- -- 50 -- 204.7 73.5 -- 
Temperature (°C) 13.6 -- -- -- -- -- -- -- -- 13.1 -- 12.4 13.4 -- 
Dissolved Manganese (mg/L) 0.024 -- -- -- -- -- -- -- -- 0.11 -- 0.046 0.032 -- 
Dissolved Ferrous Iron (mg/L) 0.00 -- -- -- -- -- -- -- -- 0.00 -- 0.06 0.00 -- 
Nitrate (mg/L) 0.2 -- -- -- -- -- -- -- -- 0.68 -- 1.2 0.62 -- 
Sulfate (mg/L) 28 -- -- -- -- -- -- -- -- 47 -- 41 30 -- 
TOC (mg/L) 1.5 -- -- -- -- -- -- -- -- 1.5 -- 0.72 1.5 -- 
SWMU 54 Twenty-Fourth Quarter (July 2018) Water Quality Parameters 
pH 6.87 -- -- -- -- -- -- -- -- 6.56 -- 6.06 6.55 -- 
Specific Conductivity (mS/cm) 390.9 -- -- -- -- -- -- -- -- 629 -- 375.6 549 -- 
Turbidity (NTU) 0.3 -- -- -- -- -- -- -- -- 0.89 -- 39.5 2.03 -- 
Dissolved Oxygen (mg/L) 6.96 -- -- -- -- -- -- -- -- 0.78 -- 9.17 3.42 -- 
ORP (mV) 0.5 -- -- -- -- -- -- -- -- -19.9 -- 2.9 0.7 -- 
Temperature (°C) 14 -- -- -- -- -- -- -- -- 14.7 -- 15.6 16 -- 
Dissolved Manganese (mg/L) 0.041 -- -- -- -- -- -- -- -- 0.121 -- 0.039 0.143 -- 
Dissolved Ferrous Iron (mg/L) 0.00 -- -- -- -- -- -- -- -- 0.03 -- 0.04 0.00 -- 
Nitrate (mg/L) 0.2 -- -- -- -- -- -- -- -- 0.19 -- 1.6 0.43 -- 
Sulfate (mg/L) 26 -- -- -- -- -- -- -- -- 100 -- 40 32 -- 
TOC (mg/L) 1.5 -- -- -- -- -- -- -- -- 1.5 -- 1.5 1.5 -- 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Twenty-Fifth Quarter (October 2018) Water Quality Parameters 
pH 7.39 -- -- -- -- -- -- -- -- 6.89 -- 6.41 6.63 -- 
Specific Conductivity (mS/cm) 374.1 -- -- -- -- -- -- -- -- 707 -- 372.6 220 -- 
Turbidity (NTU) 0.34 -- -- -- -- -- -- -- -- 0.56 -- 28.90 10.90 -- 
Dissolved Oxygen (mg/L) 8.05 -- -- -- -- -- -- -- -- 2.68 -- 5.84 5.5 -- 
ORP (mV) -34.5 -- -- -- -- -- -- -- -- 71.7 -- 118.5 110.4 -- 
Temperature (°C) 13.3 -- -- -- -- -- -- -- -- 15.4 -- 14.7 14.8 -- 
Dissolved Manganese (mg/L) 0.22 -- -- -- -- -- -- -- -- 0.024 -- 0.045 0.024 -- 
Dissolved Ferrous Iron (mg/L) 0.00 -- -- -- -- -- -- -- -- 0.00 -- 0.16 0.00 -- 
Nitrate (mg/L) 0.2 -- -- -- -- -- -- -- -- 0.62 -- 2 0.41 -- 
Sulfate (mg/L) 28 -- -- -- -- -- -- -- -- 61 -- 32 16 -- 
TOC (mg/L) 1.5 -- -- -- -- -- -- -- -- 0.81 -- 1 1.5 -- 
SWMU 54 Twenty-Sixth Quarter (February 2019) Water Quality Parameters 
pH 7.14 -- -- -- -- -- -- -- -- 6.57 -- 6.46 6.28 -- 
Specific Conductivity (mS/cm) 471.5 -- -- -- -- -- -- -- -- 566.6 -- 532.6 267.6 -- 
Turbidity (NTU) 0.32 -- -- -- -- -- -- -- -- 0.26 -- 6.2 8.99 -- 
Dissolved Oxygen (mg/L) 3.02 -- -- -- -- -- -- -- -- 0.11 -- 1.39 8.02 -- 
ORP (mV) 10.3 -- -- -- -- -- -- -- -- 45.7 -- 102.1 79.3 -- 
Temperature (°C) 13.7 -- -- -- -- -- -- -- -- 13.5 -- 13.2 13.1 -- 
Dissolved Manganese (mg/L) 0.029 -- -- -- -- -- -- -- -- 0.04 -- 0.046 0.045 -- 
Dissolved Ferrous Iron (mg/L) 0.02 -- -- -- -- -- -- -- -- 0.05 -- 0.06 0.14 -- 
Nitrate (mg/L) 0.2 -- -- -- -- -- -- -- -- 1.1 -- 2 0.48 -- 
Sulfate (mg/L) 25 -- -- -- -- -- -- -- -- 31 -- 43 15 -- 
TOC (mg/L) 1.5 -- -- -- -- -- -- -- -- 0.72 -- 2.3 1.5 -- 
SWMU 54 Twenty-Seventh Quarter (April 2019) Water Quality Parameters 
pH 7.33 -- -- -- -- -- -- -- -- 6.52 -- 5.8 6.34 -- 
Specific Conductivity (mS/cm) 372.8 -- -- -- -- -- -- -- -- 402.4 -- 324.6 270.4 -- 
Turbidity (NTU) 0.28 -- -- -- -- -- -- -- -- 1.19 -- 46.7 10.17 -- 
Dissolved Oxygen (mg/L) 8.4 -- -- -- -- -- -- -- -- 4.32 -- 6.77 5.9 -- 
ORP (mV) 62.1 -- -- -- -- -- -- -- -- 89.7 -- 118.3 116.6 -- 
Temperature (°C) 13.2 -- -- -- -- -- -- -- -- 12.2 -- 14.2 14.3 -- 
Dissolved Manganese (mg/L) 0.023 -- -- -- -- -- -- -- -- 0.00 -- 0.085 0.04 -- 
Dissolved Ferrous Iron (mg/L) 0.00 -- -- -- -- -- -- -- -- 0.00 -- 0.21 0.02 -- 
Nitrate (mg/L) 0.2 -- -- -- -- -- -- -- -- 2 -- 2.5 0.58 -- 
Sulfate (mg/L) 27 -- -- -- -- -- -- -- -- 30 -- 56 41 -- 
TOC (mg/L) 1.4 -- -- -- -- -- -- -- -- 1.5 -- 0.84 1.5 -- 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Twenty-Eighth Quarter (July 2019) Water Quality Parameters 
pH 7.49 -- -- -- -- -- -- -- -- 6.9 -- 6.54 7.01 -- 
Specific Conductivity (mS/cm) 479.5 -- -- -- -- -- -- -- -- 570.1 -- 470.5 577 -- 
Turbidity (NTU) 0.21 -- -- -- -- -- -- -- -- 1.71 -- 2.58 1.82 -- 
Dissolved Oxygen (mg/L) 3.54 -- -- -- -- -- -- -- -- 5.33 -- 4.29 6.24 -- 
ORP (mV) 212.5 -- -- -- -- -- -- -- -- 79 -- 238.7 225.1 -- 
Temperature (°C) 14.7 -- -- -- -- -- -- -- -- 15.3 -- 15.2 18.1 -- 
Dissolved Manganese (mg/L) 0.035 -- -- -- -- -- -- -- -- 0.026 -- 0.04 0.038 -- 
Dissolved Ferrous Iron (mg/L) 0.07 -- -- -- -- -- -- -- -- 1.71 -- 2.58 1.82 -- 
Nitrate (mg/L) 0.2 -- -- -- -- -- -- -- -- 0.46 -- 0.84 0.5 -- 
Sulfate (mg/L) 26 -- -- -- -- -- -- -- -- 65 -- 23 31 -- 
TOC (mg/L) 1.5 -- -- -- -- -- -- -- -- 1.5 -- 1.5 1.5 -- 
SWMU 54 Twenty-Ninth Quarter (October 2019) Water Quality Parameters 
pH 7.33 -- -- -- -- -- -- -- -- 6.99 -- 7 7.01 -- 
Specific Conductivity (mS/cm) 431 -- -- -- -- -- -- -- -- 728 -- 601 519 -- 
Turbidity (NTU) 0.22 -- -- -- -- -- -- -- -- 2.52 -- 3.06 1.97 -- 
Dissolved Oxygen (mg/L) 14.8 -- -- -- -- -- -- -- -- 18.3 -- 48.6 77 -- 
ORP (mV) 41.3 -- -- -- -- -- -- -- -- 32 -- 80.6 44.3 -- 
Temperature (°C) 14.97 -- -- -- -- -- -- -- -- 15.16 -- 14.95 16.38 -- 
Dissolved Manganese (mg/L) 0.02 -- -- -- -- -- -- -- -- 0.014 -- 0.042 0.04 -- 
Dissolved Ferrous Iron (mg/L) 0.24 -- -- -- -- -- -- -- -- 0 -- 0.12 0.16 -- 
Nitrate (mg/L) ND -- -- -- -- -- -- -- -- 0.18 -- 0.58 0.52 -- 
Sulfate (mg/L) 28 -- -- -- -- -- -- -- -- 140 -- 32 33 -- 
TOC (mg/L) ND -- -- -- -- -- -- -- -- 0.62 -- 0.69 0.53 -- 
TIC (mg/L) 61 -- -- -- -- -- -- -- -- 85 -- 86 97 -- 
SWMU 54 Thirtieth Quarter (January 2020) Water Quality Parameters 
pH 7.5 -- -- -- -- -- -- -- -- 6.87 -- 6.51 6.93 -- 
Specific Conductivity (mS/cm) 462 -- -- -- -- -- -- -- -- 508 -- 540 600 -- 
Turbidity (NTU) 0.34 -- -- -- -- -- -- -- -- 0.43 -- 1.13 1.86 -- 
Dissolved Oxygen (mg/L) 2.4 -- -- -- -- -- -- -- -- 0.43 -- 7.2 6.54 -- 
ORP (mV) 95.3 -- -- -- -- -- -- -- -- 126.8 -- 116.8 108.7 -- 
Temperature (°C) 13.33 -- -- -- -- -- -- -- -- 12.6 -- 12.72 12.48 -- 
Dissolved Manganese (mg/L) 0.01 -- -- -- -- -- -- -- -- 0.05 -- 0.33 0.1 -- 
Dissolved Ferrous Iron (mg/L) 0.04 -- -- -- -- -- -- -- -- 0.06 -- 0.07 0.1 -- 
Nitrate (mg/L) ND -- -- -- -- -- -- -- -- 0.58 -- 0.76 0.63 -- 
Sulfate (mg/L) 29 -- -- -- -- -- -- -- -- 59 -- 29 27 -- 
TOC (mg/L) ND -- -- -- -- -- -- -- -- ND -- ND ND -- 
TIC (mg/L) 56 -- -- -- -- -- -- -- -- 59 -- 84 70 -- 
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Table 6-2 Water Quality Parameters for Groundwater Performance Monitoring at SWMU 54 (Continued) 
Well ID 54MW1 2 3 4 5 6 7 8 9 10 11 12 13 14 

SWMU 54 Thirty-First Quarter (April 2020) Water Quality Parameters 
pH 7.65 -- -- -- -- -- -- -- -- 6.83 -- 6.62 6.68 -- 
Specific Conductivity (mS/cm) 339.6 -- -- -- -- -- -- -- -- 364.9 -- 357.2 241.6 -- 
Turbidity (NTU) 1.86 -- -- -- -- -- -- -- -- 35.68 -- 77.81 50.12 -- 
Dissolved Oxygen (mg/L) 4.46 -- -- -- -- -- -- -- -- 5.28 -- 7.34 8.21 -- 
ORP (mV) 111 -- -- -- -- -- -- -- -- 112.6 -- 127.8 96 -- 
Temperature (°C) 13.4 -- -- -- -- -- -- -- -- 11.9 -- 13.5 12 -- 
Dissolved Manganese (mg/L) 0.021 -- -- -- -- -- -- -- -- 0.07 -- 0.08 0.05 -- 
Dissolved Ferrous Iron (mg/L) 0 -- -- -- -- -- -- -- -- 0.02 -- 0.1 0.02 -- 
Nitrate (mg/L) ND -- -- -- -- -- -- -- -- 1.1 -- 1 5.6 -- 
Sulfate (mg/L) 28 -- -- -- -- -- -- -- -- 52 -- 28 0.97 -- 
TOC (mg/L) ND -- -- -- -- -- -- -- -- 0.99 -- ND 0.46 -- 
TIC (mg/L) 56 -- -- -- -- -- -- -- -- 63 -- 85 21 -- 
SWMU 54 Thirty-Second Quarter (July 2020) Water Quality Parameters 
pH 7.5 -- -- -- -- -- -- -- -- 6.87 -- 6.51 6.93 -- 
Specific Conductivity (mS/cm) 462 -- -- -- -- -- -- -- -- 508 -- 540 600 -- 
Turbidity (NTU) 0.34 -- -- -- -- -- -- -- -- 0.43 -- 1.13 1.86 -- 
Dissolved Oxygen (mg/L) 2.4 -- -- -- -- -- -- -- -- 0.43 -- 7.2 6.54 -- 
ORP (mV) 95.3 -- -- -- -- -- -- -- -- 126.8 -- 116.8 108.7 -- 
Temperature (°C) 13.33 -- -- -- -- -- -- -- -- 12.6 -- 12.72 12.48 -- 
Dissolved Manganese (mg/L) 0.04 -- -- -- -- -- -- -- -- 0.31 -- 0.1 0.037 -- 
Dissolved Ferrous Iron (mg/L) 0.09 -- -- -- -- -- -- -- -- 0.07 -- 0.017 0.07 -- 
Nitrate (mg/L) 0.12 -- -- -- -- -- -- -- -- ND -- 1 1 -- 
Sulfate (mg/L) 28 -- -- -- -- -- -- -- -- 15 -- 22 20 -- 
TOC (mg/L) ND -- -- -- -- -- -- -- -- ND -- ND ND -- 
TIC (mg/L) 63 -- -- -- -- -- -- -- -- 63 -- 65 48 -- 
Notes: 
-- = Wells eliminated from monitoring program 
°C = degrees Celsius 
< = less than 
ID = identifier 
mg/L = milligrams per liter 
mS/cm = millisiemens per centimeter 
mV = millivolt 
NM = not measured 
NTU = Nephelometric Turbidity Unit  
ORP = oxidation reduction potential 
pH = potential of hydrogen 
SWMU = Solid Waste Management Unit 
TIC = total inorganic carbon 
TOC = total organic carbon  
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Figure 6-1 SWMU 54: 54MW10 Contaminant Concentration to Groundwater Elevation Correlation  
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Figure 6-2 SWMU 54: 54MW12 Contaminant Concentration to Groundwater Elevation Correlation  
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Figure 6-3 SWMU 54: 54MW13 Contaminant Concentration to Groundwater Elevation Correlation  
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Figure 6-4 SWMU 54: Specific Conductivity 

 
Notes:  
1. Specific Conductivity was not measured at 54MW1 during Quarter 10.   
2. Specific Conductivity readings for quarters 13, 14, and 19 for all four wells were not used due to possible unit entry error.  
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Figure 6-5 SWMU 54: 54MW10 Ferrous Iron, Dissolved Manganese, Nitrate, and Sulfate Concentrations  
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Figure 6-6 SWMU 54: 54MW12 Ferrous Iron, Dissolved Manganese, Nitrate, and Sulfate Concentrations   
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Figure 6-7 SWMU 54: 54MW13 Ferrous Iron, Dissolved Manganese, Nitrate, and Sulfate Concentrations  
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Figure 6-8 SWMU 54: 54MW10 TOC, DO, and ORP Concentrations 
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Figure 6-9 SWMU 54: 54MW12 TOC, DO, and ORP Concentrations  
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Figure 6-10 SWMU 54: 54MW13 TOC, DO, and ORP Concentrations 
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7. SUMMARY AND CONCLUSIONS 

This report covers the first 8 years (thirty-two quarters) of monitoring of groundwater monitoring, 

herein Year Eight’s data are discussed in detail. The first 7 years were described in previous annual 

reports. Fourteen groundwater monitoring wells were sampled on a quarterly basis for over 2 years 

(nine quarters) at SWMU 54. After the ninth and tenth quarters, the monitoring program was 

reduced to the three wells (54MW10, 54MW12, and 54MW13), which have had COI 

concentrations above RGs, and an upgradient well (54MW1). Sampling of the monitoring wells 

associated with Area B were also discontinued after the tenth quarter because no concentrations 

were detected above their RGs. 

Samples collected during the first twelve quarters were analyzed for explosives, perchlorate, and 

MNA indicators. During quarters 10 through 32, samples were also analyzed for RDX breakdown 

products. Sample results were compared to RGs and evaluated to determine whether MNA is 

occurring at the SWMU. This report presents and summarizes the analytical results of the first 

8 years (thirty-two quarters) of monitoring. 

Based on contaminant concentrations and biological indicator parameters measured in 

groundwater at SWMU 54 during Year Eight, concentrations of 2,4,6-TNT and RDX remain above 

remedial goals (RG). MNA processes, however, are reducing the concentrations. These processes 

include biodegradation and, to a lesser extent, sorption, dilution, dispersion, and chemical 

stabilization. The data also suggest that the MNA processes are preventing downgradient plume 

expansion and decreasing nitroaromatic and perchlorate mass. 

In summary, the following conclusions and recommendations are made regarding the potential for 

MNA in contaminated groundwater at SWMU 54: 

 Presence of 2,4,6-TNT daughter products 2ADNT and 4ADNT is further evidence 
that biological degradation has occurred, which may be aiding in removing mass in 
the groundwater. 

 Identification of RDX breakdown products DNX, MNX, and TNX indicates active 
degradation of RDX, although breakdown products were less prevalent during the 
Year Four monitoring period and not detected during the Year Five through Year 
Eight monitoring periods. RDX concentrations at monitoring wells 54MW10 and 
54MW13 are consistently below the RG of 6.1 µg/L in the Year Eight monitoring 
period with no detections above the RG in any of the four quarters (29 to 32). 
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 All perchlorate concentrations in Years Three through Eight of monitoring are below 
the RG and showed a steady decline in concentrations during this 6-year period with 
the exception of monitoring well 54MW10. 

Observed concentrations of DO (0.43 mg/L to 77.0 mg/L) and ORP (32.8 mV to 161.5 mV) during 

Year Eight indicate both aerobic and anaerobic conditions exist at SWMU 54. However, aerobic 

conditions were determined to be more prevalent. While TNT has been known to be degraded 

under a variety of conditions (aerobic and anaerobic), further degradation of 2ADNT, 4ADNT, 

and reduction of RDX and perchlorate is more favorable under anaerobic conditions (Spain, 1995). 

DO and ORP data suggest that well 54MW10 is still steadily approaching more favorable 

anaerobic conditions, and wells 54MW12 and 54MW13 are approaching more favorable anaerobic 

conditions, just not quite as steadily as 54MW10. It is also noted that there is a direct correlation 

between ORP values and 2,4,6-TNT and RDX concentrations at monitoring well 54MW12. 

The source removal efforts at SWMU 54 appear to have been effective in significantly lowering 

the site-wide COIs in groundwater. This is evident by the fact that eleven of the fourteen 

monitoring well locations (54MW1 through 54MW9, 54MW11, and 54MW14) had observed 

concentrations below site selected RGs for eight consecutive quarters for 2,4,6-TNT, DNT 

mixture, RDX, and perchlorate. As recommended in the Final SWMU 54 MNA IMWP 

(Shaw, 2011a), and SWMU 54 MNA Sampling Year Two Report (CB&I, 2013) these wells were 

removed from the MNA sampling program after the ninth and tenth quarters. 

Explosives concentrations through thirty-two quarters of groundwater monitoring indicate that 

limited biodegradation at well locations 54MW10, 54MW12, and 54MW13 (SWMU 54 Area A 

wells) is occurring. Based on the localized distribution of elevated constituents and the generally 

declining concentrations site-wide and the fact that groundwater is bounded within RFAAP by the 

New River and its use can be controlled by RFAAP, an active groundwater remedy at SWMU 54 

does not appear necessary at this time. However, the twenty-third quarter of sample collection 

included the fourth most elevated concentrations of explosive COIs reported at monitoring well 

54MW12, warranting continued monitoring. Further, the twenty-sixth quarter of sample collection 

included the highest concentration of 2,4,6-TNT at 54MW12 in all 32 quarters. The sharp increase 

in explosive concentrations at 54MW12 during the twenty-third and twenty-sixth quarters occurred 

under aerobic conditions. Biodegradation is not as effective under aerobic conditions to reduce 
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explosives and perchlorates concentrations. As a result of the subsurface biochemistry, the 

decreased biological activity may have led to an increase in the explosives and perchlorate 

concentrations during this period. 

The direction and speed of groundwater flow is consistent across all reporting periods and the 

current network of groundwater monitoring wells is adequate for future groundwater monitoring 

events.  

Based on the consistency of the data and the fact that quarterly monitoring has been conducted for 

a full 8 years, it is our recommendation that groundwater monitoring be reduced to a semiannual 

basis (October and April) at well locations 54MW10, 54MW12, and 54MW13. Semiannual 

monitoring would provide sufficient data for continued assessment of contaminant concentrations 

and MNA performance. In addition to monitoring wells 54MW10, 54MW12, and 54MW13, 

monitoring well 54MW1 will continue to be monitored as an upgradient well, despite meeting the 

criteria for being removed from the network. 
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SGS North America Inc.

Sample Summary

Weston Solutions, Inc
Job No: FA69146

Radford AAP; VA

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample ID

FA69146-1 10/14/19 10:25 BBPT 10/19/19 AQ Ground Water 54MW13

FA69146-2 10/14/19 10:25 BBPT 10/19/19 AQ Ground Water 54TW13

FA69146-3 10/14/19 12:15 BBPT 10/19/19 AQ Ground Water 54MW10

FA69146-4 10/14/19 13:25 BBPT 10/19/19 AQ Ground Water 54MW12

FA69146-4D 10/14/19 13:25 BBPT 10/19/19 AQ Water Dup/MSD 54MW12

FA69146-4S 10/14/19 13:25 BBPT 10/19/19 AQ Water Matrix Spike 54MW12

FA69146-5 10/14/19 15:10 BBPT 10/19/19 AQ Ground Water 54MW1
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 SAMPLE DELIVERY GROUP CASE NARRATIVE 
 Client: Weston Solutions, Inc Job  FA69146 
 Site: Radford AAP; VA Report  10/30/2019 5:49:56  
5 Samples were collected on 10/14/2019 and were received at SGS North America Inc - Orlando on 10/19/2019 properly  
preserved, at 2.7 Deg. C and intact.  These Samples received an SGS Orlando job number of FA69146. A listing of the  
Laboratory Sample ID, Client Sample ID and dates of collection are presented in the Results Summary Section. 
Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For  
more information, please refer to QC summary pages. 

MS Semi-volatiles By Method SW846 6850 
 Matrix: AQ Batch ID: OP77429 
 All samples were extracted within the recommended method holding time. 
 All samples were analyzed within the recommended method holding time. 
 Sample(s)  FA69146-4MSD, FA69146-4MS were used as the QC samples indicated. 
 All method blanks for this batch meet method specific criteria. 
 Matrix Spike Recovery for  Perchlorate are outside control limits.  Outside control limits due to high level in sample  
 relative to spike amount. %RPD within control limits. 

GC/LC Semi-volatiles By Method SW846 8330B 
 Matrix: AQ Batch ID: OP77364 
 All samples were extracted within the recommended method holding time. 
 All samples were analyzed within the recommended method holding time. 
 Sample(s) FA69146-4MS, FA69146-4MSD were used as the QC samples indicated. 
 All method blanks for this batch meet method specific criteria. 
 BS/MS/MSD Recovery for PETN is below lower acceptance limit. 
 For Sample(s) FA69146-1, FA69146-2, FA69146-3, FA69146-4, FA69146-5 are associated with a blank spike that has a  
 recovery for PETN outside DOD QSM control limits. 
 FA69146-1, 2, 3, 4: All hits confirmed by reanalysis on a dissimilar column. 
 FA69146-2 for 4-amino-2,6-Dinitrotoluene: Primary and confirmation results differ by more than 40%. 
 FA69146-1, 3, 4 for 3,5-Dinitroaniline: Primary and confirmation results differ by more than 40%. 
  
 Matrix: AQ Batch ID: OP77415 
 The following samples were extracted outside of holding time for method SW846 8330B:  FA69146-1, FA69146-2,  
 FA69146-3, FA69146-4, FA69146-5 for confirmation. 
 FA69146-1, 2, 3,4, 5: Confirmation run. 
 
SGS Orlando certifies that this report meets the project requirements for analytical data produced for the samples as received at  
SGS Orlando and as stated on the COC. SGS Orlando certifies that the data meets the Data Quality Objectives for  
precision, accuracy and completeness as specified in the SGS Orlando Quality Manual except as noted above. This report is to  
be used in its entirety.  SGS Orlando is not responsible for any assumptions of data quality if partial data packages are used. 
 
 
Narrative prepared by:  
 
______________________________________  
Svetlana Izosimova, QA Officer (Signature on File) 
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Summary of Hits Page 1 of 2     
Job Number: FA69146
Account: Weston Solutions, Inc
Project: Radford AAP; VA
Collected: 10/14/19

Lab Sample ID   Client Sample ID Result/
Analyte Qual LOQ LOD Units Method

FA69146-1 54MW13

Perchlorate 0.55 0.20 0.10 ug/l SW846 6850
HMX a 7.7 0.20 0.10 ug/l SW846 8330B
3,5-Dinitroaniline b 0.67 0.20 0.10 ug/l SW846 8330B
2-amino-4,6-Dinitrotoluene a 1.9 0.20 0.10 ug/l SW846 8330B
4-amino-2,6-Dinitrotoluene a 1.1 0.20 0.10 ug/l SW846 8330B
1,3,5-Trinitrobenzene a 22.2 0.20 0.10 ug/l SW846 8330B
2,4,6-Trinitrotoluene a 12.5 0.20 0.10 ug/l SW846 8330B

FA69146-2 54TW13

Perchlorate 0.36 0.20 0.10 ug/l SW846 6850
HMX a 8.5 0.20 0.10 ug/l SW846 8330B
3,5-Dinitroaniline a 0.69 0.20 0.10 ug/l SW846 8330B
2-amino-4,6-Dinitrotoluene a 2.1 0.20 0.10 ug/l SW846 8330B
4-amino-2,6-Dinitrotoluene b 1.7 0.20 0.10 ug/l SW846 8330B
1,3,5-Trinitrobenzene a 25.6 0.20 0.10 ug/l SW846 8330B
2,4,6-Trinitrotoluene a 14.6 0.20 0.10 ug/l SW846 8330B

FA69146-3 54MW10

HMX a 2.4 0.20 0.10 ug/l SW846 8330B
RDX b 2.1 0.20 0.10 ug/l SW846 8330B
3,5-Dinitroaniline b 0.31 0.20 0.10 ug/l SW846 8330B
2-amino-4,6-Dinitrotoluene a 0.99 0.20 0.10 ug/l SW846 8330B
4-amino-2,6-Dinitrotoluene a 0.89 0.20 0.10 ug/l SW846 8330B
1,3,5-Trinitrobenzene a 0.77 0.20 0.10 ug/l SW846 8330B
2,4,6-Trinitrotoluene a 4.0 0.20 0.10 ug/l SW846 8330B

FA69146-4 54MW12

Perchlorate 0.53 0.20 0.10 ug/l SW846 6850
HMX a 16.6 0.20 0.10 ug/l SW846 8330B
3,5-Dinitroaniline b 0.31 0.20 0.10 ug/l SW846 8330B
2-amino-4,6-Dinitrotoluene a 3.8 0.20 0.10 ug/l SW846 8330B
4-amino-2,6-Dinitrotoluene b 2.0 0.20 0.10 ug/l SW846 8330B
1,3,5-Trinitrobenzene a 17.4 0.20 0.10 ug/l SW846 8330B
2,4,6-Trinitrotoluene a 10.1 0.20 0.10 ug/l SW846 8330B

FA69146-5 54MW1

No hits reported in this sample.

(a) All hits confirmed by reanalysis on a dissimilar column.
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54MW13 

Lab Sample ID: FA69146-1 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 6850   SW846 6850 Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 Q64983.D 1 10/24/19 13:26 NG 10/24/19 08:00 OP77429 SQ1467

Run #2

Initial Volume Final Volume

Run #1 10.0 ml 10.0 ml

Run #2

CAS No. Compound Result LOQ LOD DL Units Q

14797-73-0 Perchlorate 0.55 0.20 0.10 0.050 ug/l

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: Q64983.D
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54MW13 

Lab Sample ID: FA69146-1 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 8330B   SW846 3535A Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 a BB066718.D 1 10/23/19 14:03 WH 10/21/19 09:00 OP77364 GBB1935

Run #2 b BB066797.D 1 10/26/19 06:53 WH 10/24/19 07:30 OP77415 GBB1937

Run #3 b GG617959.D 1 10/29/19 01:52 WH 10/24/19 07:30 OP77415 GGG2778

Initial Volume Final Volume

Run #1 1000 ml 10.0 ml

Run #2 980 ml 10.0 ml

Run #3 980 ml 10.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

2691-41-0 HMX 7.7 0.20 0.10 0.080 ug/l

121-82-4 RDX 0.10 U 0.20 0.10 0.080 ug/l

DNX 0.10 U 0.20 0.10 0.080 ug/l

MNX 0.10 U 0.20 0.10 0.080 ug/l

TNX 0.10 U 0.20 0.10 0.080 ug/l

618-87-1 3,5-Dinitroaniline c 0.67 0.20 0.10 0.080 ug/l

99-65-0 1,3-Dinitrobenzene 0.10 U 0.20 0.10 0.080 ug/l

606-20-2 2,6-Dinitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

121-14-2 2,4-Dinitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

35572-78-2 2-amino-4,6-Dinitrotoluene 1.9 0.20 0.10 0.080 ug/l

19406-51-0 4-amino-2,6-Dinitrotoluene 1.1 0.20 0.10 0.080 ug/l

98-95-3 Nitrobenzene 0.10 U 0.20 0.10 0.097 ug/l

88-72-2 o-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

99-08-1 m-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

99-99-0 p-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

479-45-8 Tetryl 0.10 U 0.20 0.10 0.080 ug/l

99-35-4 1,3,5-Trinitrobenzene 22.2 0.20 0.10 0.099 ug/l

118-96-7 2,4,6-Trinitrotoluene 12.5 0.20 0.10 0.080 ug/l

55-63-0 Nitroglycerine 1.0 U 2.0 1.0 0.50 ug/l

78-11-5 PETN d 1.0 U 2.0 1.0 0.50 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Run# 3 Limits

610-39-9 3,4-Dinitrotoluene 93% 108% 134% 70-136%

(a) All hits confirmed by reanalysis on a dissimilar column.

(b) Confirmation run.

(c) Primary and confirmation results differ by more than 40%.

(d) Associated BS recovery outside DOD QSM control limits. Confirmed ND by re-extraction and reanalysis.

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: BB066718.D BB066797.D GG617959.D
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54TW13 

Lab Sample ID: FA69146-2 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 8330B   SW846 3535A Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 a BB066719.D 1 10/23/19 14:33 WH 10/21/19 09:00 OP77364 GBB1935

Run #2 b BB066805.D 1 10/28/19 13:08 WH 10/24/19 07:30 OP77415 GBB1938

Run #3 b GG617960.D 1 10/29/19 02:21 WH 10/24/19 07:30 OP77415 GGG2778

Initial Volume Final Volume

Run #1 1000 ml 10.0 ml

Run #2 990 ml 10.0 ml

Run #3 990 ml 10.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

2691-41-0 HMX 8.5 0.20 0.10 0.080 ug/l

121-82-4 RDX 0.10 U 0.20 0.10 0.080 ug/l

DNX 0.10 U 0.20 0.10 0.080 ug/l

MNX 0.10 U 0.20 0.10 0.080 ug/l

TNX 0.10 U 0.20 0.10 0.080 ug/l

618-87-1 3,5-Dinitroaniline 0.69 0.20 0.10 0.080 ug/l

99-65-0 1,3-Dinitrobenzene 0.10 U 0.20 0.10 0.080 ug/l

606-20-2 2,6-Dinitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

121-14-2 2,4-Dinitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

35572-78-2 2-amino-4,6-Dinitrotoluene 2.1 0.20 0.10 0.080 ug/l

19406-51-0 4-amino-2,6-Dinitrotoluene c 1.7 0.20 0.10 0.080 ug/l

98-95-3 Nitrobenzene 0.10 U 0.20 0.10 0.097 ug/l

88-72-2 o-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

99-08-1 m-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

99-99-0 p-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

479-45-8 Tetryl 0.10 U 0.20 0.10 0.080 ug/l

99-35-4 1,3,5-Trinitrobenzene 25.6 0.20 0.10 0.099 ug/l

118-96-7 2,4,6-Trinitrotoluene 14.6 0.20 0.10 0.080 ug/l

55-63-0 Nitroglycerine 1.0 U 2.0 1.0 0.50 ug/l

78-11-5 PETN d 1.0 U 2.0 1.0 0.50 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Run# 3 Limits

610-39-9 3,4-Dinitrotoluene 117% 95% 129% 70-136%

(a) All hits confirmed by reanalysis on a dissimilar column.

(b) Confirmation run.

(c) Primary and confirmation results differ by more than 40%.

(d) Associated BS recovery outside DOD QSM control limits. Confirmed ND by re-extraction and reanalysis.

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: BB066719.D BB066805.D GG617960.D
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54MW10 

Lab Sample ID: FA69146-3 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 6850   SW846 6850 Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 Q64985.D 1 10/24/19 13:46 NG 10/24/19 08:00 OP77429 SQ1467

Run #2

Initial Volume Final Volume

Run #1 10.0 ml 10.0 ml

Run #2

CAS No. Compound Result LOQ LOD DL Units Q

14797-73-0 Perchlorate 0.10 U 0.20 0.10 0.050 ug/l

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: Q64985.D
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54MW10 

Lab Sample ID: FA69146-3 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 8330B   SW846 3535A Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 a BB066720.D 1 10/23/19 15:03 WH 10/21/19 09:00 OP77364 GBB1935

Run #2 b BB066806.D 1 10/28/19 13:38 WH 10/24/19 07:30 OP77415 GBB1938

Run #3 b GG617961.D 1 10/29/19 02:51 WH 10/24/19 07:30 OP77415 GGG2778

Initial Volume Final Volume

Run #1 990 ml 10.0 ml

Run #2 990 ml 10.0 ml

Run #3 990 ml 10.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

2691-41-0 HMX 2.4 0.20 0.10 0.081 ug/l

121-82-4 RDX c 2.1 0.20 0.10 0.081 ug/l

DNX 0.10 U 0.20 0.10 0.081 ug/l

MNX 0.10 U 0.20 0.10 0.081 ug/l

TNX 0.10 U 0.20 0.10 0.081 ug/l

618-87-1 3,5-Dinitroaniline c 0.31 0.20 0.10 0.081 ug/l

99-65-0 1,3-Dinitrobenzene 0.10 U 0.20 0.10 0.081 ug/l

606-20-2 2,6-Dinitrotoluene 0.10 U 0.20 0.10 0.081 ug/l

121-14-2 2,4-Dinitrotoluene 0.10 U 0.20 0.10 0.081 ug/l

35572-78-2 2-amino-4,6-Dinitrotoluene 0.99 0.20 0.10 0.081 ug/l

19406-51-0 4-amino-2,6-Dinitrotoluene 0.89 0.20 0.10 0.081 ug/l

98-95-3 Nitrobenzene 0.10 U 0.20 0.10 0.098 ug/l

88-72-2 o-Nitrotoluene 0.10 U 0.20 0.10 0.081 ug/l

99-08-1 m-Nitrotoluene 0.10 U 0.20 0.10 0.081 ug/l

99-99-0 p-Nitrotoluene 0.10 U 0.20 0.10 0.081 ug/l

479-45-8 Tetryl 0.10 U 0.20 0.10 0.081 ug/l

99-35-4 1,3,5-Trinitrobenzene 0.77 0.20 0.10 0.10 ug/l

118-96-7 2,4,6-Trinitrotoluene 4.0 0.20 0.10 0.081 ug/l

55-63-0 Nitroglycerine 1.0 U 2.0 1.0 0.51 ug/l

78-11-5 PETN d 1.0 U 2.0 1.0 0.51 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Run# 3 Limits

610-39-9 3,4-Dinitrotoluene 99% 99% 122% 70-136%

(a) All hits confirmed by reanalysis on a dissimilar column.

(b) Confirmation run.

(c) Primary and confirmation results differ by more than 40%.

(d) Associated BS recovery outside DOD QSM control limits. Confirmed ND by re-extraction and reanalysis.

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: BB066720.D BB066806.D GG617961.D
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54MW12 

Lab Sample ID: FA69146-4 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 6850   SW846 6850 Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 Q64991.D 1 10/24/19 14:46 NG 10/24/19 08:00 OP77429 SQ1467

Run #2

Initial Volume Final Volume

Run #1 10.0 ml 10.0 ml

Run #2

CAS No. Compound Result LOQ LOD DL Units Q

14797-73-0 Perchlorate 0.53 0.20 0.10 0.050 ug/l

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: Q64991.D
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54MW12 

Lab Sample ID: FA69146-4 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 8330B   SW846 3535A Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 a BB066721.D 1 10/23/19 15:33 WH 10/21/19 09:00 OP77364 GBB1935

Run #2 b BB066810.D 1 10/28/19 15:38 WH 10/24/19 07:30 OP77415 GBB1938

Run #3 b GG617962.D 1 10/29/19 03:20 WH 10/24/19 07:30 OP77415 GGG2778

Initial Volume Final Volume

Run #1 1000 ml 10.0 ml

Run #2 1000 ml 10.0 ml

Run #3 1000 ml 10.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

2691-41-0 HMX 16.6 0.20 0.10 0.080 ug/l

121-82-4 RDX 0.10 U 0.20 0.10 0.080 ug/l

DNX 0.10 U 0.20 0.10 0.080 ug/l

MNX 0.10 U 0.20 0.10 0.080 ug/l

TNX 0.10 U 0.20 0.10 0.080 ug/l

618-87-1 3,5-Dinitroaniline c 0.31 0.20 0.10 0.080 ug/l

99-65-0 1,3-Dinitrobenzene 0.10 U 0.20 0.10 0.080 ug/l

606-20-2 2,6-Dinitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

121-14-2 2,4-Dinitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

35572-78-2 2-amino-4,6-Dinitrotoluene 3.8 0.20 0.10 0.080 ug/l

19406-51-0 4-amino-2,6-Dinitrotoluene c 2.0 0.20 0.10 0.080 ug/l

98-95-3 Nitrobenzene 0.10 U 0.20 0.10 0.097 ug/l

88-72-2 o-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

99-08-1 m-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

99-99-0 p-Nitrotoluene 0.10 U 0.20 0.10 0.080 ug/l

479-45-8 Tetryl 0.10 U 0.20 0.10 0.080 ug/l

99-35-4 1,3,5-Trinitrobenzene 17.4 0.20 0.10 0.099 ug/l

118-96-7 2,4,6-Trinitrotoluene 10.1 0.20 0.10 0.080 ug/l

55-63-0 Nitroglycerine 1.0 U 2.0 1.0 0.50 ug/l

78-11-5 PETN d 1.0 U 2.0 1.0 0.50 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Run# 3 Limits

610-39-9 3,4-Dinitrotoluene 102% 110% 127% 70-136%

(a) All hits confirmed by reanalysis on a dissimilar column.

(b) Confirmation run.

(c) Primary and confirmation results differ by more than 40%.

(d) Associated BS recovery outside DOD QSM control limits. Confirmed ND by re-extraction and reanalysis.

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: BB066721.D BB066810.D GG617962.D
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54MW1 

Lab Sample ID: FA69146-5 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 6850   SW846 6850 Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 Q64996.D 1 10/24/19 15:37 NG 10/24/19 08:00 OP77429 SQ1467

Run #2

Initial Volume Final Volume

Run #1 10.0 ml 10.0 ml

Run #2

CAS No. Compound Result LOQ LOD DL Units Q

14797-73-0 Perchlorate 0.10 U 0.20 0.10 0.050 ug/l

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: Q64996.D
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SGS North America Inc.

Report of Analysis Page 1 of 1     

Client Sample ID: 54MW1 

Lab Sample ID: FA69146-5 Date Sampled: 10/14/19 

Matrix: AQ - Ground Water   Date Received: 10/19/19 

Method: SW846 8330B   SW846 3535A Percent Solids: n/a 

Project: Radford AAP; VA

File ID DF Analyzed By Prep Date Prep Batch Analytical Batch

Run #1 BB066722.D 1 10/23/19 16:03 WH 10/21/19 09:00 OP77364 GBB1935

Run #2 a BB066812.D 1 10/28/19 16:38 WH 10/24/19 07:30 OP77415 GBB1938

Initial Volume Final Volume

Run #1 980 ml 10.0 ml

Run #2 1000 ml 10.0 ml

CAS No. Compound Result LOQ LOD DL Units Q

2691-41-0 HMX 0.10 U 0.20 0.10 0.082 ug/l

121-82-4 RDX 0.10 U 0.20 0.10 0.082 ug/l

DNX 0.10 U 0.20 0.10 0.082 ug/l

MNX 0.10 U 0.20 0.10 0.082 ug/l

TNX 0.10 U 0.20 0.10 0.082 ug/l

618-87-1 3,5-Dinitroaniline 0.10 U 0.20 0.10 0.082 ug/l

99-65-0 1,3-Dinitrobenzene 0.10 U 0.20 0.10 0.082 ug/l

606-20-2 2,6-Dinitrotoluene 0.10 U 0.20 0.10 0.082 ug/l

121-14-2 2,4-Dinitrotoluene 0.10 U 0.20 0.10 0.082 ug/l

35572-78-2 2-amino-4,6-Dinitrotoluene 0.10 U 0.20 0.10 0.082 ug/l

19406-51-0 4-amino-2,6-Dinitrotoluene 0.10 U 0.20 0.10 0.082 ug/l

98-95-3 Nitrobenzene 0.10 U 0.20 0.10 0.099 ug/l

88-72-2 o-Nitrotoluene 0.10 U 0.20 0.10 0.082 ug/l

99-08-1 m-Nitrotoluene 0.10 U 0.20 0.10 0.082 ug/l

99-99-0 p-Nitrotoluene 0.10 U 0.20 0.10 0.082 ug/l

479-45-8 Tetryl 0.10 U 0.20 0.10 0.082 ug/l

99-35-4 1,3,5-Trinitrobenzene 0.10 U 0.20 0.10 0.10 ug/l

118-96-7 2,4,6-Trinitrotoluene 0.10 U 0.20 0.10 0.082 ug/l

55-63-0 Nitroglycerine 1.0 U 2.0 1.0 0.51 ug/l

78-11-5 PETN b 1.0 U 2.0 1.0 0.51 ug/l

CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits

610-39-9 3,4-Dinitrotoluene 100% 100% 70-136%

(a) Confirmation run.

(b) Associated BS recovery outside DOD QSM control limits. Confirmed ND by re-extraction and reanalysis.

U = Not detected LOD = Limit of Detection J = Indicates an estimated value

LOQ = Limit of Quantitation       DL = Detection Limit B = Indicates analyte found in associated method blank

E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

Raw Data: BB066722.D BB066812.D
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SGS North America Inc.

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

• Chain of Custody
• QC Evaluation: DOD QSM5.x Limits

Orlando, FL
Section 5
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FA69146: Chain of Custody
Page 1 of 2
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Job Number: FA69146 Client: CT LABORATORIES / WESTERN SOLUTI

Date / Time Received: 10/19/2019 10:00:00 AM Delivery Method: FED EX

Project: RADFORD AAP SWMV - 54

Airbill #'s:

Cooler Information

1. Custody Seals Present

2. Custody Seals Intact

4. Cooler temp verification

3. Temp criteria achieved

5. Cooler media

IR Gun

Ice (Bag)

Trip Blank Information

1. Trip Blank present / cooler

2. Trip Blank listed on COC

2. Samples preserved properly

Sample Information

1. Sample labels present on bottles

5. Sample recvd within HT

4. Condition of sample

3. Sufficient volume/containers recvd for analysis:

Intact

Comments

SM001
Rev. Date 05/24/17

SGS Sample Receipt Summary

Cooler Temps (Raw Measured) °C:

Cooler Temps (Corrected) °C:

 Cooler 1: (1.7); 

 Cooler 1: (2.7); 

3. Type Of TB Received

  W      or     S    N/A  

6. Dates/Times/IDs on COC match Sample Label

7. VOCs have headspace

8. Bottles received for unspecified tests

9. Compositing instructions clear

10. Voa Soil Kits/Jars received past 48hrs?

11. % Solids Jar received?

Misc. Information

25-Gram 5-GramNumber of Encores: Number of 5035 Field Kits: Number of Lab Filtered Metals:

Test Strip Lot #s: pH 0-3 230315 pH 10-12 219813A Other:  (Specify)

  Y      or     N    N/A  

  Y      or     N  

Therm ID: IR 1;  Therm CF: 1;  # of Coolers: 1

  Y      or     N    N/A  

12. Residual Chlorine Present?

Residual Chlorine Test Strip Lot #:

Technician: Reviewer:TRINITYM Date:Date: 10/19/2019 10:00:00 

FA69146: Chain of Custody
Page 2 of 2
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QC Evaluation: DOD QSM5.x Limits Page 1 of 2     
Job Number: FA69146
Account: Weston Solutions, Inc
Project: Radford AAP; VA
Collected: 10/14/19

QC Sample ID CAS# Analyte Sample Result Result Units Limits
Type Type

OP77429 SW846 6850

OP77429-BS 14797-73-0 Perchlorate BSP REC 85 % 84-119
OP77429-MS 14797-73-0 Perchlorate MS REC 130 a % 84-119
OP77429-MSD 14797-73-0 Perchlorate MSD REC 110 % 84-119
OP77429-MSD 14797-73-0 Perchlorate MSD RPD 5 % 15

OP77364 SW846 8330B

OP77364-BS 2691-41-0 HMX BSP REC 100 % 65-135
OP77364-BS 121-82-4 RDX BSP REC 94 % 68-130
OP77364-BS DNX BSP REC 92 % 66-119
OP77364-BS MNX BSP REC 84 % 57-132
OP77364-BS 618-87-1 3,5-Dinitroaniline BSP REC 98 % 71-117
OP77364-BS 99-65-0 1,3-Dinitrobenzene BSP REC 100 % 78-120
OP77364-BS 606-20-2 2,6-Dinitrotoluene BSP REC 112 % 77-127
OP77364-BS 121-14-2 2,4-Dinitrotoluene BSP REC 98 % 78-120
OP77364-BS 35572-78-2 2-amino-4,6-Dinitrotoluene BSP REC 96 % 79-120
OP77364-BS 19406-51-0 4-amino-2,6-Dinitrotoluene BSP REC 94 % 76-125
OP77364-BS 98-95-3 Nitrobenzene BSP REC 92 % 65-134
OP77364-BS 88-72-2 o-Nitrotoluene BSP REC 88 % 70-127
OP77364-BS 99-08-1 m-Nitrotoluene BSP REC 90 % 73-125
OP77364-BS 99-99-0 p-Nitrotoluene BSP REC 88 % 71-127
OP77364-BS 479-45-8 Tetryl BSP REC 80 % 64-128
OP77364-BS 99-35-4 1,3,5-Trinitrobenzene BSP REC 96 % 73-125
OP77364-BS 118-96-7 2,4,6-Trinitrotoluene BSP REC 96 % 71-123
OP77364-BS 55-63-0 Nitroglycerine BSP REC 98 % 74-127
OP77364-BS 78-11-5 PETN BSP REC 54 % 73-127
OP77364-MS 2691-41-0 HMX MS REC 117 % 65-135
OP77364-MS 121-82-4 RDX MS REC 98 % 68-130
OP77364-MS DNX MS REC 100 % 66-119
OP77364-MS MNX MS REC 82 % 57-132
OP77364-MS 618-87-1 3,5-Dinitroaniline MS REC 96 % 71-117
OP77364-MS 99-65-0 1,3-Dinitrobenzene MS REC 98 % 78-120
OP77364-MS 606-20-2 2,6-Dinitrotoluene MS REC 119 % 77-127
OP77364-MS 121-14-2 2,4-Dinitrotoluene MS REC 97 % 78-120
OP77364-MS 35572-78-2 2-amino-4,6-Dinitrotoluene MS REC 95 % 79-120
OP77364-MS 19406-51-0 4-amino-2,6-Dinitrotoluene MS REC 93 % 76-125
OP77364-MS 98-95-3 Nitrobenzene MS REC 92 % 65-134
OP77364-MS 88-72-2 o-Nitrotoluene MS REC 88 % 70-127
OP77364-MS 99-08-1 m-Nitrotoluene MS REC 93 % 73-125
OP77364-MS 99-99-0 p-Nitrotoluene MS REC 90 % 71-127
OP77364-MS 479-45-8 Tetryl MS REC 78 % 64-128
OP77364-MS 99-35-4 1,3,5-Trinitrobenzene MS REC 102 % 73-125

* Sample used for QC is not from job FA69146
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QC Evaluation: DOD QSM5.x Limits Page 2 of 2     
Job Number: FA69146
Account: Weston Solutions, Inc
Project: Radford AAP; VA
Collected: 10/14/19

QC Sample ID CAS# Analyte Sample Result Result Units Limits
Type Type

OP77364-MS 118-96-7 2,4,6-Trinitrotoluene MS REC 92 % 71-123
OP77364-MS 55-63-0 Nitroglycerine MS REC 96 % 74-127
OP77364-MS 78-11-5 PETN MS REC 54 % 73-127
OP77364-MSD 2691-41-0 HMX MSD REC 112 % 65-135
OP77364-MSD 2691-41-0 HMX MSD RPD 2 % 20
OP77364-MSD 121-82-4 RDX MSD REC 101 % 68-130
OP77364-MSD 121-82-4 RDX MSD RPD 3 % 20
OP77364-MSD DNX MSD REC 105 % 66-119
OP77364-MSD DNX MSD RPD 5 % 20
OP77364-MSD MNX MSD REC 87 % 57-132
OP77364-MSD MNX MSD RPD 6 % 20
OP77364-MSD 618-87-1 3,5-Dinitroaniline MSD REC 99 % 71-117
OP77364-MSD 618-87-1 3,5-Dinitroaniline MSD RPD 3 % 20
OP77364-MSD 99-65-0 1,3-Dinitrobenzene MSD REC 100 % 78-120
OP77364-MSD 99-65-0 1,3-Dinitrobenzene MSD RPD 2 % 20
OP77364-MSD 606-20-2 2,6-Dinitrotoluene MSD REC 117 % 77-127
OP77364-MSD 606-20-2 2,6-Dinitrotoluene MSD RPD 2 % 20
OP77364-MSD 121-14-2 2,4-Dinitrotoluene MSD REC 95 % 78-120
OP77364-MSD 121-14-2 2,4-Dinitrotoluene MSD RPD 2 % 20
OP77364-MSD 35572-78-2 2-amino-4,6-Dinitrotoluene MSD REC 95 % 79-120
OP77364-MSD 35572-78-2 2-amino-4,6-Dinitrotoluene MSD RPD 0 % 20
OP77364-MSD 19406-51-0 4-amino-2,6-Dinitrotoluene MSD REC 91 % 76-125
OP77364-MSD 19406-51-0 4-amino-2,6-Dinitrotoluene MSD RPD 2 % 20
OP77364-MSD 98-95-3 Nitrobenzene MSD REC 90 % 65-134
OP77364-MSD 98-95-3 Nitrobenzene MSD RPD 2 % 20
OP77364-MSD 88-72-2 o-Nitrotoluene MSD REC 89 % 70-127
OP77364-MSD 88-72-2 o-Nitrotoluene MSD RPD 1 % 20
OP77364-MSD 99-08-1 m-Nitrotoluene MSD REC 90 % 73-125
OP77364-MSD 99-08-1 m-Nitrotoluene MSD RPD 3 % 20
OP77364-MSD 99-99-0 p-Nitrotoluene MSD REC 90 % 71-127
OP77364-MSD 99-99-0 p-Nitrotoluene MSD RPD 0 % 20
OP77364-MSD 479-45-8 Tetryl MSD REC 86 % 64-128
OP77364-MSD 479-45-8 Tetryl MSD RPD 10 % 20
OP77364-MSD 99-35-4 1,3,5-Trinitrobenzene MSD REC 103 % 73-125
OP77364-MSD 99-35-4 1,3,5-Trinitrobenzene MSD RPD 0 % 20
OP77364-MSD 118-96-7 2,4,6-Trinitrotoluene MSD REC 93 % 71-123
OP77364-MSD 118-96-7 2,4,6-Trinitrotoluene MSD RPD 1 % 20
OP77364-MSD 55-63-0 Nitroglycerine MSD REC 109 % 74-127
OP77364-MSD 55-63-0 Nitroglycerine MSD RPD 13 % 20
OP77364-MSD 78-11-5 PETN MSD REC 54 % 73-127
OP77364-MSD 78-11-5 PETN MSD RPD 0 % 20

(a) Outside control limits due to high level in sample relative to spike amount.

* Sample used for QC is not from job FA69146
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SGS North America Inc.

MS Semi-volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries
• Internal Standard Area Summaries
• Initial and Continuing Calibration Summaries
• Run Sequence Reports

Orlando, FL
Section 6
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Method Blank Summary Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP77429-MB Q64980.D 1 10/24/19 NG 10/24/19 OP77429 SQ1467

The QC reported here applies to the following samples: Method:  SW846 6850

FA69146-1, FA69146-2, FA69146-3, FA69146-4, FA69146-5

CAS No. Compound Result RL MDL Units Q

14797-73-0 Perchlorate ND 0.20 0.050 ug/l

Raw Data: Q64980.D
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Blank Spike Summary Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP77429-BS Q64979.D 1 10/24/19 NG 10/24/19 OP77429 SQ1467

The QC reported here applies to the following samples: Method:  SW846 6850

FA69146-1, FA69146-2, FA69146-3, FA69146-4, FA69146-5

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

14797-73-0 Perchlorate 0.2 0.17 85 80-120

* = Outside of Control Limits.

Raw Data: Q64979.D
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP77429-MS Q64994.D 1 10/24/19 NG 10/24/19 OP77429 SQ1467
OP77429-MSD Q64995.D 1 10/24/19 NG 10/24/19 OP77429 SQ1467
FA69146-4 Q64991.D 1 10/24/19 NG 10/24/19 OP77429 SQ1467

The QC reported here applies to the following samples: Method:  SW846 6850

FA69146-1, FA69146-2, FA69146-3, FA69146-4, FA69146-5

FA69146-4 Spike MS MS Spike MSD MSD Limits
CAS No. Compound ug/l Q ug/l ug/l % ug/l ug/l % RPD Rec/RPD

14797-73-0 Perchlorate 0.53 0.2 0.79 130* a 0.2 0.75 110 5 80-120/15

(a) Outside control limits due to high level in sample relative to spike amount.

* = Outside of Control Limits.

Raw Data: Q64994.D Q64995.D
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Internal Standard Area Summary Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Check Std: SQ1467-ICC1467 Injection Date: 10/24/19
Lab File ID: Q64972.D Injection Time: 11:30 
Instrument ID: GCMSQ Method: SW846 6850

IS 1
AREA RT

Initial Cal a 6968 6.90

Check Std b 7072 6.90
Upper Limit c 10452 8.90
Lower Limit d 3484 4.90

Lab IS 1
Sample ID AREA RT

OP77429-BS 7759 6.90
OP77429-MB 6226 6.88
FA69146-1 8806 6.67
FA69146-2 9579 6.69
FA69146-3 9063 6.63

IS 1 = Cl18O4 (ISTD)

(a) Initial Cal is: SQ1467-ICC1467  Q64972.D  10/24/19 11:30.  Area is AVERAGE of initial cal points.
(b) Check Std Limit = -50 to +50% of initial cal area.
(c) Upper Limit = +50% of initial standard area; Retention time +2 minutes of check standard.
(d) Lower Limit = -50% of initial standard area; Retention time -2 minutes of check standard.
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Internal Standard Area Summary Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Check Std: SQ1467-CC1467 Injection Date: 10/24/19
Lab File ID: Q64986.D Injection Time: 13:56 
Instrument ID: GCMSQ Method: SW846 6850

IS 1
AREA RT

Initial Cal a 6968 6.90

Check Std b 8536 6.88
Upper Limit c 10452 8.88
Lower Limit d 3484 4.88

Lab IS 1
Sample ID AREA RT

FA69146-4 8110 6.67
ZZZZZZ 6037 6.85
ZZZZZZ 5170 6.83
OP77429-MS 7981 6.67
OP77429-MSD 8173 6.66
FA69146-5 7607 6.67

IS 1 = Cl18O4 (ISTD)

(a) Initial Cal is: SQ1467-ICC1467  Q64972.D  10/24/19 11:30.  Area is AVERAGE of initial cal points.
(b) Check Std Limit = -50 to +50% of initial cal area.
(c) Upper Limit = +50% of initial standard area; Retention time +2 minutes of check standard.
(d) Lower Limit = -50% of initial standard area; Retention time -2 minutes of check standard.
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Initial Calibration Summary Page 1 of 2     
Job Number: FA69146 Sample: SQ1467-ICC1467
Account: WESTVAH Weston Solutions, Inc Lab FileID: Q64972.D
Project: Radford AAP; VA
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Initial Calibration Summary Page 2 of 2     
Job Number: FA69146 Sample: SQ1467-ICC1467
Account: WESTVAH Weston Solutions, Inc Lab FileID: Q64972.D
Project: Radford AAP; VA
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Initial Calibration Verification Page 1 of 1     
Job Number: FA69146 Sample: SQ1467-ICV1467
Account: WESTVAH Weston Solutions, Inc Lab FileID: Q64977.D
Project: Radford AAP; VA

Continuing Calibration Report

Batch: D:\MassHunter\Data\1024_6850_SQ1467\sq1467.batch.bin

Level ID:Calibration File
1:D:\MassHunter\Data\1024_6850_SQ1467\Q64969.d
2:D:\MassHunter\Data\1024_6850_SQ1467\Q64970.d
3:D:\MassHunter\Data\1024_6850_SQ1467\Q64971.d
4:D:\MassHunter\Data\1024_6850_SQ1467\Q64972.d
5:D:\MassHunter\Data\1024_6850_SQ1467\Q64973.d
6:D:\MassHunter\Data\1024_6850_SQ1467\Q64974.d
7:D:\MassHunter\Data\1024_6850_SQ1467\Q64975.d
8:D:\MassHunter\Data\1024_6850_SQ1467\Q64976.d

Data File: Q64977                        
Type     : QC        
Level    : 4         

Cpnd Name                     Exp. Conc  Final Conc    Dev %      Area % 
============================== ========== ========== ========== ==========

Cl18O4                                ---   --ISTD--
Perchlorate                         2.000      2.269       13.5      113.5

CC Criteria: +/- 15%

Raw Data: Q64977.D
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Continuing Calibration Summary Page 1 of 1     
Job Number: FA69146 Sample: SQ1467-CC1467
Account: WESTVAH Weston Solutions, Inc Lab FileID: Q64986.D
Project: Radford AAP; VA

Continuing Calibration Report

Batch: D:\MassHunter\Data\1024_6850_SQ1467\sq1467.batch.bin

Level ID:Calibration File
1:D:\MassHunter\Data\1024_6850_SQ1467\Q64969.d
2:D:\MassHunter\Data\1024_6850_SQ1467\Q64970.d
3:D:\MassHunter\Data\1024_6850_SQ1467\Q64971.d
4:D:\MassHunter\Data\1024_6850_SQ1467\Q64972.d
5:D:\MassHunter\Data\1024_6850_SQ1467\Q64973.d
6:D:\MassHunter\Data\1024_6850_SQ1467\Q64974.d
7:D:\MassHunter\Data\1024_6850_SQ1467\Q64975.d
8:D:\MassHunter\Data\1024_6850_SQ1467\Q64976.d

Data File: Q64986                        
Type     : QC        
Level    : 4         

Cpnd Name                     Exp. Conc  Final Conc    Dev %      Area % 
============================== ========== ========== ========== ==========

Cl18O4                                ---   --ISTD--
Perchlorate                         2.000      1.983       -0.8       99.2

CC Criteria: +/- 15%

Raw Data: Q64986.D
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Continuing Calibration Summary Page 1 of 1     
Job Number: FA69146 Sample: SQ1467-CC1467
Account: WESTVAH Weston Solutions, Inc Lab FileID: Q64987.D
Project: Radford AAP; VA

Continuing Calibration Report

Batch: D:\MassHunter\Data\1024_6850_SQ1467\sq1467.batch.bin

Level ID:Calibration File
1:D:\MassHunter\Data\1024_6850_SQ1467\Q64969.d
2:D:\MassHunter\Data\1024_6850_SQ1467\Q64970.d
3:D:\MassHunter\Data\1024_6850_SQ1467\Q64971.d
4:D:\MassHunter\Data\1024_6850_SQ1467\Q64972.d
5:D:\MassHunter\Data\1024_6850_SQ1467\Q64973.d
6:D:\MassHunter\Data\1024_6850_SQ1467\Q64974.d
7:D:\MassHunter\Data\1024_6850_SQ1467\Q64975.d
8:D:\MassHunter\Data\1024_6850_SQ1467\Q64976.d

Data File: Q64987                        
Type     : QC        
Level    : 1         

Cpnd Name                     Exp. Conc  Final Conc    Dev %      Area % 
============================== ========== ========== ========== ==========

Cl18O4                                ---   --ISTD--
Perchlorate                         0.200      0.218        8.8      108.8

CC Criteria: +/- 30%

Raw Data: Q64987.D
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Continuing Calibration Summary Page 1 of 1     
Job Number: FA69146 Sample: SQ1467-CC1467
Account: WESTVAH Weston Solutions, Inc Lab FileID: Q64997.D
Project: Radford AAP; VA

Continuing Calibration Report

Batch: D:\MassHunter\Data\1024_6850_SQ1467\sq1467.batch.bin

Level ID:Calibration File
1:D:\MassHunter\Data\1024_6850_SQ1467\Q64969.d
2:D:\MassHunter\Data\1024_6850_SQ1467\Q64970.d
3:D:\MassHunter\Data\1024_6850_SQ1467\Q64971.d
4:D:\MassHunter\Data\1024_6850_SQ1467\Q64972.d
5:D:\MassHunter\Data\1024_6850_SQ1467\Q64973.d
6:D:\MassHunter\Data\1024_6850_SQ1467\Q64974.d
7:D:\MassHunter\Data\1024_6850_SQ1467\Q64975.d
8:D:\MassHunter\Data\1024_6850_SQ1467\Q64976.d

Data File: Q64997                        
Type     : QC        
Level    : 4         

Cpnd Name                     Exp. Conc  Final Conc    Dev %      Area % 
============================== ========== ========== ========== ==========

Cl18O4                                ---   --ISTD--
Perchlorate                         2.000      1.935       -3.3       96.7

CC Criteria: +/- 15%

Raw Data: Q64997.D
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Run Sequence Report Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Run ID: SQ1467 Method: SW846 6850 Instrument ID: GCMSQ

Lab Lab Date/Time Prep Client
Sample ID File ID Analyzed QC Batch Sample ID

SQ1467-IC1467 Q64969.D 10/24/19  11:00 n/a Initial cal 0.2
SQ1467-IC1467 Q64970.D 10/24/19  11:10 n/a Initial cal 0.5
SQ1467-IC1467 Q64971.D 10/24/19  11:20 n/a Initial cal 1
SQ1467-ICC1467 Q64972.D 10/24/19  11:30 n/a Initial cal 2
SQ1467-IC1467 Q64973.D 10/24/19  11:40 n/a Initial cal 5
SQ1467-IC1467 Q64974.D 10/24/19  11:50 n/a Initial cal 10
SQ1467-IC1467 Q64975.D 10/24/19  12:00 n/a Initial cal 25
SQ1467-IC1467 Q64976.D 10/24/19  12:17 n/a Initial cal 50
SQ1467-ICV1467 Q64977.D 10/24/19  12:26 n/a Initial cal verification 2
OP77429-BS Q64979.D 10/24/19  12:46 OP77429 Blank Spike
OP77429-MB Q64980.D 10/24/19  12:56 OP77429 Method Blank
FA69146-1 Q64983.D 10/24/19  13:26 OP77429 54MW13
FA69146-2 Q64984.D 10/24/19  13:36 OP77429 54TW13
FA69146-3 Q64985.D 10/24/19  13:46 OP77429 54MW10
SQ1467-CC1467 Q64986.D 10/24/19  13:56 n/a Continuing cal 2
SQ1467-CC1467 Q64987.D 10/24/19  14:06 n/a Continuing cal 0.2
FA69146-4 Q64991.D 10/24/19  14:46 OP77429 54MW12
ZZZZZZ Q64992.D 10/24/19  14:57 OP77429 (unrelated sample)
ZZZZZZ Q64993.D 10/24/19  15:07 OP77429 (unrelated sample)
OP77429-MS Q64994.D 10/24/19  15:17 OP77429 Matrix Spike
OP77429-MSD Q64995.D 10/24/19  15:27 OP77429 Matrix Spike Duplicate
FA69146-5 Q64996.D 10/24/19  15:37 OP77429 54MW1
SQ1467-CC1467 Q64997.D 10/24/19  15:47 n/a Continuing cal 2
SQ1467-ECC1467 Q64998.D 10/24/19  15:57 n/a Ending cal 0.2

Run Log: SQ1467
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SGS North America Inc.

MS Semi-volatiles

Raw Data

Orlando, FL
Section 7
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Quantitative Analysis Report for Perchlorate by 6850

Q64983.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64983.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 1:26:24 PM
Sample Name fa69146-1 Instrument LCMS1-Q
Vial Vial 16 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64983.d (fa69146-1)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.2
0.3
0.4
0.5
0.6
0.7
0.8

0.5484 μg/L
Perchlorate
6.662 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.665 107.0 -> 89.0 8806 NoQ 5.00 μg/L -0.204

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.662 99.0 -> 83.0 1062 3.6 0.55 μg/L 94

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64983.D: FA69146-1  54MW13    page 1 of 2

Sample Results: Q64983.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64983.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.55 6.66 -0.19 1062

QIon QRatio Min. Max.
101.0 -> 85.0 3.6 1.5

- MRM (99.0 -> 83.0) Q64983.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.4
0.5
0.6
0.7
0.8
0.9

1
1.1
1.2
1.3 Perchlorate

6.662 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5
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e 
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un
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(%
) 2x10

-0.25
0
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0.5

0.75
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1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 28.2 (89.7 %)

- MRM (6.438-7.405 min) (99.0->**,101.0->**) Q64983.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0

1

2

3

4

5

6
83.0
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99.0

Q64983.D: FA69146-1  54MW13    page 2 of 2

Sample Results: Q64983.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64984.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64984.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 1:36:55 PM
Sample Name fa69146-2 Instrument LCMS1-Q
Vial Vial 17 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64984.d (fa69146-2)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.2
0.3
0.4
0.5
0.6
0.7
0.8

0.3614 μg/L
Perchlorate
6.682 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.686 107.0 -> 89.0 9579 NoQ 5.00 μg/L -0.183

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.682 99.0 -> 83.0 761 2.7 0.36 μg/L 89

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64984.D: FA69146-2  54TW13    page 1 of 2

Sample Results: Q64984.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64984.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.36 6.68 -0.17 761

QIon QRatio Min. Max.
101.0 -> 85.0 2.7 1.5

- MRM (99.0 -> 83.0) Q64984.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.4
0.5

0.6
0.7

0.8
0.9

1 Perchlorate
6.682 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 37.6 (119.8 %)

- MRM (6.417-6.957 min) (99.0->**,101.0->**) Q64984.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0
0.5

1
1.5

2
2.5

3
3.5

83.0

85.0

 
99.0

Q64984.D: FA69146-2  54TW13    page 2 of 2

Sample Results: Q64984.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64985.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64985.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 1:46:50 PM
Sample Name fa69146-3 Instrument LCMS1-Q
Vial Vial 18 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64985.d (fa69146-3)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

2
3

4
5

6
7

8

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.635 107.0 -> 89.0 9063 NoQ 5.00 μg/L -0.234

System Monitoring Compounds

Target Compounds QValue
Perchlorate - 99.0 -> 83.0 - N.D.

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64985.D: FA69146-3  54MW10    page 1 of 2

Sample Results: Q64985.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64985.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. Exp RT QIon Exp Ratio
Perchlorate N.D. 6.86 101.0 -> 85.0 3.2
- MRM (99.0 -> 83.0) Q64985.d  Smooth

Acquisition Time (min)
4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4

C
ou

nt
s 1x10

4.2
4.4
4.6
4.8

5
5.2
5.4
5.6
5.8

Acquisition Time (min)
4.8 5 5.2 5.45.65.8 6 6.26.46.66.8 7 7.27.47.6 7.8 8 8.2 8.48.6

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Not Found

Q64985.D: FA69146-3  54MW10    page 2 of 2

Sample Results: Q64985.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64991.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64991.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 2:46:18 PM
Sample Name fa69146-4 Instrument LCMS1-Q
Vial Vial 19 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64991.d (fa69146-4)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

2

3

4

5

6
7

0.5287 μg/L
Perchlorate
6.662 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.665 107.0 -> 89.0 8110 NoQ 5.00 μg/L -0.204

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.662 99.0 -> 83.0 943 2.6 0.53 μg/L 88

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64991.D: FA69146-4  54MW12    page 1 of 2

Sample Results: Q64991.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64991.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.53 6.66 -0.19 943

QIon QRatio Min. Max.
101.0 -> 85.0 2.6 1.5

- MRM (99.0 -> 83.0) Q64991.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.4
0.5
0.6
0.7
0.8
0.9

1
1.1
1.2 Perchlorate

6.662 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 38.0 (121.0 %)

- MRM (6.397-6.937 min) (99.0->**,101.0->**) Q64991.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0
0.5

1
1.5

2
2.5

3
3.5

83.0

85.0

 
99.0

Q64991.D: FA69146-4  54MW12    page 2 of 2

Sample Results: Q64991.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64996.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64996.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 3:37:21 PM
Sample Name fa69146-5 Instrument LCMS1-Q
Vial Vial 22 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64996.d (fa69146-5)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

1.5
2

2.5
3

3.5
4

4.5
5

5.5
6

6.5

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.665 107.0 -> 89.0 7607 NoQ 5.00 μg/L -0.204

System Monitoring Compounds

Target Compounds QValue
Perchlorate - 99.0 -> 83.0 - N.D.

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64996.D: FA69146-5  54MW1    page 1 of 2

Sample Results: Q64996.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64996.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. Exp RT QIon Exp Ratio
Perchlorate N.D. 6.86 101.0 -> 85.0 3.2
- MRM (99.0 -> 83.0) Q64996.d  Smooth

Acquisition Time (min)
4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4

C
ou

nt
s 1x10

4.35
4.4

4.45

4.5
4.55

4.6

4.65

Acquisition Time (min)
4.8 5 5.25.45.6 5.8 6 6.2 6.46.66.8 7 7.2 7.47.67.8 8 8.28.4 8.6

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Not Found

Q64996.D: FA69146-5  54MW1    page 2 of 2

Sample Results: Q64996.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64980.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64980.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 12:56:40 PM
Sample Name op77429-mb Instrument LCMS1-Q
Vial Vial 13 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64980.d (op77429-mb)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

1.5
2

2.5
3

3.5
4

4.5
5

5.5

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.879 107.0 -> 89.0 6226 NoQ 5.00 μg/L 0.010

System Monitoring Compounds

Target Compounds QValue
Perchlorate - 99.0 -> 83.0 - N.D.

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64980.D: OP77429-MB  Method Blank    page 1 of 2

QC Report: Q64980.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64980.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. Exp RT QIon Exp Ratio
Perchlorate N.D. 6.86 101.0 -> 85.0 3.2
- MRM (99.0 -> 83.0) Q64980.d  Smooth

Acquisition Time (min)
5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6

C
ou

nt
s 1x10

4.34
4.36
4.38

4.4
4.42
4.44
4.46
4.48

Acquisition Time (min)
5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.27.4 7.6 7.8 8 8.2 8.4 8.6

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Not Found

Q64980.D: OP77429-MB  Method Blank    page 2 of 2

QC Report: Q64980.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64979.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64979.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 12:46:45 PM
Sample Name op77429-bs Instrument LCMS1-Q
Vial Vial 12 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64979.d (op77429-bs)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

2

3

4

5

6

7

0.1749 μg/L
Perchlorate
6.886 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.899 107.0 -> 89.0 7759 NoQ 5.00 μg/L 0.031

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.886 99.0 -> 83.0 298 3.0 0.17 μg/L 97

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64979.D: OP77429-BS  Blank Spike    page 1 of 2

QC Report: Q64979.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64979.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.17 6.89 0.03 298

QIon QRatio Min. Max.
101.0 -> 85.0 3.0 1.5

- MRM (99.0 -> 83.0) Q64979.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 1x10

4.5

5

5.5

6

6.5
Perchlorate
6.886 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.5

0

0.5

1

1.5

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 33.2 (105.6 %)

- MRM (6.672-7.140 min) (99.0->**,101.0->**) Q64979.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0
0.25

0.5
0.75

1
1.25

1.5
1.75

2
2.25

2.5
83.0

85.0

 
99.0

Q64979.D: OP77429-BS  Blank Spike    page 2 of 2

QC Report: Q64979.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64994.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64994.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 3:17:34 PM
Sample Name op77429-ms Instrument LCMS1-Q
Vial Vial 20 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64994.d (op77429-ms)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

0.7943 μg/L
Perchlorate
6.662 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.665 107.0 -> 89.0 7981 NoQ 5.00 μg/L -0.204

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.662 99.0 -> 83.0 1396 3.6 0.79 μg/L 94

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64994.D: OP77429-MS  Matrix Spike    page 1 of 2

QC Report: Q64994.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64994.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.79 6.66 -0.19 1396

QIon QRatio Min. Max.
101.0 -> 85.0 3.6 1.5

- MRM (99.0 -> 83.0) Q64994.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.4

0.6

0.8

1

1.2

1.4 Perchlorate
6.662 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 28.1 (89.5 %)

- MRM (6.346-6.998 min) (99.0->**,101.0->**) Q64994.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5
83.0

85.0

 
99.0

Q64994.D: OP77429-MS  Matrix Spike    page 2 of 2

QC Report: Q64994.D

53 of 514

FA69146

7
7.4.1



Quantitative Analysis Report for Perchlorate by 6850

Q64995.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64995.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 3:27:27 PM
Sample Name op77429-msd Instrument LCMS1-Q
Vial Vial 21 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64995.d (op77429-msd)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

2
3
4

5
6
7
8

0.7462 μg/L
Perchlorate
6.672 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.655 107.0 -> 89.0 8173 NoQ 5.00 μg/L -0.214

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.672 99.0 -> 83.0 1343 3.4 0.75 μg/L 97

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64995.D: OP77429-MSD  Matrix Spike Duplicate    page 1 of 2

QC Report: Q64995.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64995.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.75 6.67 -0.18 1343

QIon QRatio Min. Max.
101.0 -> 85.0 3.4 1.5

- MRM (99.0 -> 83.0) Q64995.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.4

0.6

0.8

1

1.2

1.4 Perchlorate
6.672 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 29.5 (94.0 %)

- MRM (6.366-7.151 min) (99.0->**,101.0->**) Q64995.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0

1

2

3

4

5

83.0

85.0

 
99.0

Q64995.D: OP77429-MSD  Matrix Spike Duplicate    page 2 of 2

QC Report: Q64995.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64969.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64969.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 11:00:39 AM
Sample Name ic1467-0.2 Instrument LCMS1-Q
Vial Vial 2 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64969.d (ic1467-0.2)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

2

3

4

5

6

0.2466 μg/L
Perchlorate
6.927 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.920 107.0 -> 89.0 7485 NoQ 5.00 μg/L 0.051

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.927 99.0 -> 83.0 405 2.4 0.25 μg/L m 80

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Manual Integrations
APPROVED

(compounds with "m" flag)
Mike Eger

10/25/19 11:00

Q64969.D: SQ1467-IC1467  Initial Calibration (0.2)    page 1 of 2

Cal Report: Q64969.D
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Quantitative Analysis Report for Perchlorate by 6850

Q64969.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.25 6.93 0.07 405 (m)

QIon QRatio Min. Max.
101.0 -> 85.0 2.4 1.5

- MRM (99.0 -> 83.0) Q64969.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 1x10

4.5

5

5.5

6

6.5
Perchlorate
* 6.927 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 42.4 (135.1 %)

- MRM (6.570-7.314 min) (99.0->**,101.0->**) Q64969.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0
0.5

1
1.5

2
2.5

3
3.5

83.0

 
99.0

Q64969.D: SQ1467-IC1467  Initial Calibration (0.2)    page 2 of 2

Cal Report: Q64969.D
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: SQ1467-IC1467 Method: SW846 6850
Lab FileID: Q64969.D Analyst approved: 10/25/19 07:30  Natasha Gumtie
Injection Time: 10/24/19 11:00 Supervisor approved: 10/25/19 11:00  Mike Eger

R.T.
Parameter CAS Sig# (min.) Reason

Perchlorate 14797-73-0 6.93 Poorly defined baseline

58 of 514

FA69146
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Quantitative Analysis Report for Perchlorate by 6850

Q64970.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64970.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 11:10:34 AM
Sample Name ic1467-0.5 Instrument LCMS1-Q
Vial Vial 3 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64970.d (ic1467-0.5)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

2

3

4

5

6

7

0.5224 μg/L
Perchlorate
6.916 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.910 107.0 -> 89.0 7837 NoQ 5.00 μg/L 0.041

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.916 99.0 -> 83.0 901 2.9 0.52 μg/L 94

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak
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Quantitative Analysis Report for Perchlorate by 6850

Q64970.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.52 6.92 0.06 901

QIon QRatio Min. Max.
101.0 -> 85.0 2.9 1.5

- MRM (99.0 -> 83.0) Q64970.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.4
0.5
0.6
0.7
0.8
0.9

1
1.1 Perchlorate

6.916 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 35.0 (111.4 %)

- MRM (6.682-7.212 min) (99.0->**,101.0->**) Q64970.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0
0.5

1
1.5

2
2.5

3
3.5

83.0

85.0

 
99.0

Q64970.D: SQ1467-IC1467  Initial Calibration (0.5)    page 2 of 2
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Quantitative Analysis Report for Perchlorate by 6850

Q64971.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64971.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 11:20:27 AM
Sample Name ic1467-1 Instrument LCMS1-Q
Vial Vial 4 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64971.d (ic1467-1)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

2

3
4

5
6

7
8

1.0101 μg/L
Perchlorate
6.916 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.920 107.0 -> 89.0 7468 NoQ 5.00 μg/L 0.051

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.916 99.0 -> 83.0 1663 3.1 1.01 μg/L 98

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64971.D: SQ1467-IC1467  Initial Calibration (1)    page 1 of 2
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Quantitative Analysis Report for Perchlorate by 6850

Q64971.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 1.01 6.92 0.06 1663

QIon QRatio Min. Max.
101.0 -> 85.0 3.1 1.5

- MRM (99.0 -> 83.0) Q64971.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.4
0.6
0.8

1
1.2
1.4
1.6 Perchlorate

6.916 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 32.3 (102.7 %)

- MRM (6.611-7.334 min) (99.0->**,101.0->**) Q64971.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0

1

2

3

4

5

83.0

85.0

 
99.0
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Quantitative Analysis Report for Perchlorate by 6850

Q64972.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64972.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 11:30:21 AM
Sample Name icc1467-2 Instrument LCMS1-Q
Vial Vial 5 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64972.d (icc1467-2)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

2.1322 μg/L
Perchlorate
6.916 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.899 107.0 -> 89.0 7072 NoQ 5.00 μg/L 0.031

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.916 99.0 -> 83.0 3343 3.3 2.13 μg/L 99

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak
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Quantitative Analysis Report for Perchlorate by 6850

Q64972.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 2.13 6.92 0.06 3343

QIon QRatio Min. Max.
101.0 -> 85.0 3.3 1.5

- MRM (99.0 -> 83.0) Q64972.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.5

1

1.5

2

2.5
Perchlorate
6.916 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5
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) 2x10
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0.5

0.75
1
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1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 30.7 (97.6 %)

- MRM (6.631-7.548 min) (99.0->**,101.0->**) Q64972.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 4x10

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

83.0

85.0

 
99.0
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Quantitative Analysis Report for Perchlorate by 6850

Q64973.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64973.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 11:40:17 AM
Sample Name ic1467-5 Instrument LCMS1-Q
Vial Vial 6 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64973.d (ic1467-5)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.2

0.4

0.6

0.8

1

1.2

5.5164 μg/L
Perchlorate
6.906 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.920 107.0 -> 89.0 6696 NoQ 5.00 μg/L 0.051

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.906 99.0 -> 83.0 8326 3.5 5.52 μg/L 95

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak
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Cal Report: Q64973.D

65 of 514

FA69146

7
7.5.5



Quantitative Analysis Report for Perchlorate by 6850

Q64973.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 5.52 6.91 0.05 8326

QIon QRatio Min. Max.
101.0 -> 85.0 3.5 1.5

- MRM (99.0 -> 83.0) Q64973.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0
1
2
3
4
5
6

Perchlorate
6.906 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5
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) 2x10
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0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 28.4 (90.6 %)

- MRM (6.590-7.487 min) (99.0->**,101.0->**) Q64973.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 4x10

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6

83.0

85.0

 
99.0

Q64973.D: SQ1467-IC1467  Initial Calibration (5)    page 2 of 2
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Quantitative Analysis Report for Perchlorate by 6850

Q64974.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64974.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 11:50:11 AM
Sample Name ic1467-10 Instrument LCMS1-Q
Vial Vial 7 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64974.d (ic1467-10)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

2

10.1900 μg/L
Perchlorate
6.906 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.920 107.0 -> 89.0 6875 NoQ 5.00 μg/L 0.051

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.906 99.0 -> 83.0 16145 3.5 10.19 μg/L 94

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak
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Cal Report: Q64974.D

67 of 514

FA69146

7
7.5.6



Quantitative Analysis Report for Perchlorate by 6850

Q64974.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 10.19 6.91 0.05 16145

QIon QRatio Min. Max.
101.0 -> 85.0 3.5 1.5

- MRM (99.0 -> 83.0) Q64974.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 3x10

0
0.2
0.4

0.6
0.8

1
1.2 Perchlorate

6.906 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5
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0.5
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1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 28.3 (90.1 %)

- MRM (6.594-7.629 min) (99.0->**,101.0->**) Q64974.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 4x10

0

0.5

1

1.5

2

2.5

3
83.0

85.0

 
99.0

Q64974.D: SQ1467-IC1467  Initial Calibration (10)    page 2 of 2
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Quantitative Analysis Report for Perchlorate by 6850

Q64975.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64975.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 12:00:06 PM
Sample Name ic1467-25 Instrument LCMS1-Q
Vial Vial 8 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64975.d (ic1467-25)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.5
1

1.5
2

2.5
3

3.5
4

23.6060 μg/L
Perchlorate
6.896 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.899 107.0 -> 89.0 6712 NoQ 5.00 μg/L 0.031

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.896 99.0 -> 83.0 38817 3.3 23.61 μg/L 97

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64975.D: SQ1467-IC1467  Initial Calibration (25)    page 1 of 2
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Quantitative Analysis Report for Perchlorate by 6850

Q64975.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 23.61 6.90 0.04 38817

QIon QRatio Min. Max.
101.0 -> 85.0 3.3 1.5

- MRM (99.0 -> 83.0) Q64975.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 3x10

0

0.5
1

1.5

2

2.5
Perchlorate
6.896 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5
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1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 29.9 (95.2 %)

- MRM (6.580-7.640 min) (99.0->**,101.0->**) Q64975.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 4x10

0
1
2

3
4
5
6

83.0

85.0

 
99.0

Q64975.D: SQ1467-IC1467  Initial Calibration (25)    page 2 of 2
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Quantitative Analysis Report for Perchlorate by 6850

Q64976.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64976.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 12:17:02 PM
Sample Name ic1467-50 Instrument LCMS1-Q
Vial Vial 9 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64976.d (ic1467-50)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

1
2
3
4
5
6
7

50.5094 μg/L
Perchlorate
6.855 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.869 107.0 -> 89.0 5595 NoQ 5.00 μg/L 0.000

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.855 99.0 -> 83.0 77476 3.4 50.51 μg/L 96

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64976.D: SQ1467-IC1467  Initial Calibration (50)    page 1 of 2
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Quantitative Analysis Report for Perchlorate by 6850

Q64976.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 50.51 6.86 0.00 77476

QIon QRatio Min. Max.
101.0 -> 85.0 3.4 1.5

- MRM (99.0 -> 83.0) Q64976.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 3x10

0

1
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4

5
Perchlorate
6.855 min.

Acquisition Time (min)
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1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 29.5 (93.8 %)

- MRM (6.540-7.650 min) (99.0->**,101.0->**) Q64976.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 5x10

0

0.2
0.4

0.6

0.8

1
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83.0

85.0
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Quantitative Analysis Report for Perchlorate by 6850

Q64977.d Page 1 of 2 Generated at 7:14 AM on 10/25/2019

Data File :  Q64977.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 12:26:57 PM
Sample Name icv1467-2 Instrument LCMS1-Q
Vial Vial 10 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77294,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64977.d (icv1467-2)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

2

3

4

5

6

7

2.2691 μg/L
Perchlorate
6.896 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.910 107.0 -> 89.0 5938 NoQ 5.00 μg/L 0.041

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.896 99.0 -> 83.0 2990 3.7 2.27 μg/L 93

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak

Q64977.D: SQ1467-ICV1467  Initial Calibration Verification (2)    page 1 of 2
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Quantitative Analysis Report for Perchlorate by 6850

Q64977.d Page 2 of 2 Generated at 7:14 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 2.27 6.90 0.04 2990

QIon QRatio Min. Max.
101.0 -> 85.0 3.7 1.5

- MRM (99.0 -> 83.0) Q64977.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10
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0.75
1
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2.5 Perchlorate

6.896 min.

Acquisition Time (min)
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1
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1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 27.4 (87.2 %)

- MRM (6.550-7.191 min) (99.0->**,101.0->**) Q64977.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
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s 3x10

0
1
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3
4
5
6
7

83.0
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Quantitative Analysis Report for Perchlorate by 6850

Q64986.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64986.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 1:56:45 PM
Sample Name cc1467-2 Instrument LCMS1-Q
Vial Vial 5 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64986.d (cc1467-2)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

1.9832 μg/L
Perchlorate
6.865 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.879 107.0 -> 89.0 8536 NoQ 5.00 μg/L 0.010

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.865 99.0 -> 83.0 3751 3.3 1.98 μg/L 99

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak
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Quantitative Analysis Report for Perchlorate by 6850

Q64986.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 1.98 6.87 0.01 3751

QIon QRatio Min. Max.
101.0 -> 85.0 3.3 1.5

- MRM (99.0 -> 83.0) Q64986.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.5

1

1.5

2

2.5

3 Perchlorate
6.865 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 30.6 (97.4 %)

- MRM (6.590-7.202 min) (99.0->**,101.0->**) Q64986.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 4x10

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

83.0

85.0
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Quantitative Analysis Report for Perchlorate by 6850

Q64987.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64987.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 2:06:40 PM
Sample Name cc1467-0.2 Instrument LCMS1-Q
Vial Vial 2 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64987.d (cc1467-0.2)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 2x10

1.5
2

2.5
3

3.5
4

4.5
5

5.5
0.2176 μg/L
Perchlorate
6.825 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.869 107.0 -> 89.0 5680 NoQ 5.00 μg/L 0.000

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.825 99.0 -> 83.0 271 2.4 0.22 μg/L 81

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak
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Quantitative Analysis Report for Perchlorate by 6850

Q64987.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 0.22 6.82 -0.03 271

QIon QRatio Min. Max.
101.0 -> 85.0 2.4 1.5

- MRM (99.0 -> 83.0) Q64987.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 1x10

4.25
4.5

4.75
5

5.25
5.5

5.75
6

6.25 Perchlorate
6.825 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 41.9 (133.5 %)

- MRM (6.601-7.191 min) (99.0->**,101.0->**) Q64987.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0

0.5

1

1.5

2

2.5

83.0

 
99.0
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Quantitative Analysis Report for Perchlorate by 6850

Q64997.d Page 1 of 2 Generated at 7:15 AM on 10/25/2019

Data File :  Q64997.d Operator natashag
Acq. Method Perchlorate2.m Acq. Date-Time 10/24/2019 3:47:16 PM
Sample Name cc1467-2 Instrument LCMS1-Q
Vial Vial 5 Multiplier 1.00
DA Method File 6850_1024_SQ1467.quantmethod.xml OP77429,SQ1467,10,,,10,1,water
Batch Name sq1467.batch.bin Last Calib Update 10/25/2019 7:11:47 AM
- TIC MRM (** -> **) Q64997.d (cc1467-2)

Acquisition Time (min)
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 6.2 6.4 6.6 6.8 7 7.2 7.4 7.6 7.8 8 8.2 8.4 8.6 8.8

C
ou

nt
s 3x10

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8

1.9347 μg/L
Perchlorate
6.825 min.

12 2

Compound RT QIon Resp. Q-ratio Conc. Units Dev(Min)

Internal Standards
Cl18O4 6.828 107.0 -> 89.0 7185 NoQ 5.00 μg/L -0.041

System Monitoring Compounds

Target Compounds QValue
Perchlorate 6.825 99.0 -> 83.0 3079 3.6 1.93 μg/L 93

(#) = Qualifier Out of Range;  (m) = Manual Integration;  (+) = Area Summed;  (*) = Surrogate Percent Recovery Out of Range; (d): Zeroed
Peak
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Quantitative Analysis Report for Perchlorate by 6850

Q64997.d Page 2 of 2 Generated at 7:15 AM on 10/25/2019

Compound Conc. RT Dev(Min) Resp.
Perchlorate 1.93 6.82 -0.03 3079

QIon QRatio Min. Max.
101.0 -> 85.0 3.6 1.5

- MRM (99.0 -> 83.0) Q64997.d  Smooth

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

C
ou

nt
s 2x10

0.25
0.5

0.75
1

1.25
1.5

1.75
2

2.25
2.5 Perchlorate

6.825 min.

Acquisition Time (min)
5 5.5 6 6.5 7 7.5 8 8.5

R
el

at
iv

e 
Ab

un
da

nc
e 

(%
) 2x10

-0.25
0

0.25
0.5

0.75
1

1.25
1.5

1.75

99.0 -> 83.0, 101.0 -> 85.0
Ratio = 27.8 (88.5 %)

- MRM (6.550-7.181 min) (99.0->**,101.0->**) Q64997.d

Mass-to-Charge (m/z)
82.5 85 87.5 90 92.5 95 97.5 100

C
ou

nt
s 3x10

0
1
2
3
4
5
6
7

83.0

85.0

 
99.0
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SGS North America Inc.

GC/LC Semi-volatiles

QC Data Summaries

Includes the following where applicable:

• Method Blank Summaries
• Blank Spike Summaries
• Matrix Spike and Duplicate Summaries
• GC Identification Summaries (Explosives)
• Surrogate Recovery Summaries
• GC Surrogate Retention Time Summaries
• Initial and Continuing Calibration Summaries
• Run Sequence Reports

Orlando, FL
Section 8
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Method Blank Summary Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP77364-MB BB066717.D 1 10/23/19 WH 10/21/19 OP77364 GBB1935

The QC reported here applies to the following samples: Method:  SW846 8330B

FA69146-1, FA69146-2, FA69146-3, FA69146-4, FA69146-5

CAS No. Compound Result RL MDL Units Q

2691-41-0 HMX ND 0.20 0.080 ug/l
121-82-4 RDX ND 0.20 0.080 ug/l

DNX ND 0.20 0.080 ug/l
MNX ND 0.20 0.080 ug/l
TNX ND 0.20 0.080 ug/l

618-87-1 3,5-Dinitroaniline ND 0.20 0.080 ug/l
99-65-0 1,3-Dinitrobenzene ND 0.20 0.080 ug/l
606-20-2 2,6-Dinitrotoluene ND 0.20 0.080 ug/l
121-14-2 2,4-Dinitrotoluene ND 0.20 0.080 ug/l
35572-78-2 2-amino-4,6-Dinitrotoluene ND 0.20 0.080 ug/l
19406-51-0 4-amino-2,6-Dinitrotoluene ND 0.20 0.080 ug/l
98-95-3 Nitrobenzene ND 0.20 0.097 ug/l
88-72-2 o-Nitrotoluene ND 0.20 0.080 ug/l
99-08-1 m-Nitrotoluene ND 0.20 0.080 ug/l
99-99-0 p-Nitrotoluene ND 0.20 0.080 ug/l
479-45-8 Tetryl ND 0.20 0.080 ug/l
99-35-4 1,3,5-Trinitrobenzene ND 0.20 0.099 ug/l
118-96-7 2,4,6-Trinitrotoluene ND 0.20 0.080 ug/l
55-63-0 Nitroglycerine ND 2.0 0.50 ug/l
78-11-5 PETN ND 2.0 0.50 ug/l

CAS No. Surrogate Recoveries Limits

610-39-9 3,4-Dinitrotoluene 102% 70-136%

Raw Data: BB066717.D
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Blank Spike Summary Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP77364-BS BB066716.D 1 10/23/19 WH 10/21/19 OP77364 GBB1935

The QC reported here applies to the following samples: Method:  SW846 8330B

FA69146-1, FA69146-2, FA69146-3, FA69146-4, FA69146-5

Spike BSP BSP
CAS No. Compound ug/l ug/l % Limits

2691-41-0 HMX 5 5.0 100 77-144
121-82-4 RDX 5 4.7 94 77-125

DNX 5 4.6 92 66-127
MNX 5 4.2 84 71-137
TNX 5 3.1 62 60-126

618-87-1 3,5-Dinitroaniline 5 4.9 98 77-115
99-65-0 1,3-Dinitrobenzene 5 5.0 100 79-122
606-20-2 2,6-Dinitrotoluene 5 5.6 112 81-131
121-14-2 2,4-Dinitrotoluene 5 4.9 98 80-123
35572-78-2 2-amino-4,6-Dinitrotoluene 5 4.8 96 81-120
19406-51-0 4-amino-2,6-Dinitrotoluene 5 4.7 94 79-119
98-95-3 Nitrobenzene 5 4.6 92 78-130
88-72-2 o-Nitrotoluene 5 4.4 88 76-131
99-08-1 m-Nitrotoluene 5 4.5 90 78-122
99-99-0 p-Nitrotoluene 5 4.4 88 79-124
479-45-8 Tetryl 5 4.0 80 65-124
99-35-4 1,3,5-Trinitrobenzene 5 4.8 96 79-128
118-96-7 2,4,6-Trinitrotoluene 5 4.8 96 72-112
55-63-0 Nitroglycerine 5 4.9 98 69-123
78-11-5 PETN 5 2.7 54* 73-145

CAS No. Surrogate Recoveries BSP Limits

610-39-9 3,4-Dinitrotoluene 104% 70-136%

* = Outside of Control Limits.

Raw Data: BB066716.D
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Matrix Spike/Matrix Spike Duplicate Summary Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample File ID DF Analyzed By Prep Date Prep Batch Analytical Batch
OP77364-MS BB066740.D 1 10/24/19 WH 10/21/19 OP77364 GBB1936
OP77364-MSD BB066741.D 1 10/24/19 WH 10/21/19 OP77364 GBB1936
FA69146-4 a BB066721.D 1 10/23/19 WH 10/21/19 OP77364 GBB1935

The QC reported here applies to the following samples: Method:  SW846 8330B

FA69146-1, FA69146-2, FA69146-3, FA69146-4, FA69146-5

FA69146-4 Spike MS MS Spike MSD MSD Limits
CAS No. Compound ug/l Q ug/l ug/l % ug/l ug/l % RPD Rec/RPD

2691-41-0 HMX 16.6 10 28.3 117 10 27.8 112 2 77-144/21
121-82-4 RDX 0.20 U 10 9.8 98 10 10.1 101 3 77-125/19

DNX 0.20 U 10 10.0 100 10 10.5 105 5 66-127/25
MNX 0.20 U 10 8.2 82 10 8.7 87 6 71-137/20
TNX 0.20 U 10 7.7 77 10 7.7 77 0 60-126/18

618-87-1 3,5-Dinitroaniline 0.31 10 9.9 96 10 10.2 99 3 77-115/19
99-65-0 1,3-Dinitrobenzene 0.20 U 10 9.8 98 10 10 100 2 79-122/17
606-20-2 2,6-Dinitrotoluene 0.20 U 10 11.9 119 10 11.7 117 2 81-131/17
121-14-2 2,4-Dinitrotoluene 0.20 U 10 9.7 97 10 9.5 95 2 80-123/19
35572-78-2 2-amino-4,6-Dinitrotoluene 3.8 10 13.3 95 10 13.3 95 0 81-120/19
19406-51-0 4-amino-2,6-Dinitrotoluene 2.0 10 11.3 93 10 11.1 91 2 79-119/20
98-95-3 Nitrobenzene 0.20 U 10 9.2 92 10 9.0 90 2 78-130/19
88-72-2 o-Nitrotoluene 0.20 U 10 8.8 88 10 8.9 89 1 76-131/20
99-08-1 m-Nitrotoluene 0.20 U 10 9.3 93 10 9.0 90 3 78-122/18
99-99-0 p-Nitrotoluene 0.20 U 10 9.0 90 10 9.0 90 0 79-124/18
479-45-8 Tetryl 0.20 U 10 7.8 78 10 8.6 86 10 65-124/20
99-35-4 1,3,5-Trinitrobenzene 17.4 10 27.6 102 10 27.7 103 0 79-128/16
118-96-7 2,4,6-Trinitrotoluene 10.1 10 19.3 92 10 19.4 93 1 72-112/16
55-63-0 Nitroglycerine 2.0 U 10 9.6 96 10 10.9 109 13 69-123/18
78-11-5 PETN 2.0 U 10 5.4 54* 10 5.4 54* 0 73-145/18

CAS No. Surrogate Recoveries MS MSD FA69146-4 Limits

610-39-9 3,4-Dinitrotoluene 105% 100% 102% 70-136%

(a) All hits confirmed by reanalysis on a dissimilar column.

* = Outside of Control Limits.

Raw Data: BB066740.D BB066741.D
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GC Identification Summary (Explosives) Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample ID: FA69146-1 Method: SW846 8330B 
Client ID: 54MW13

Injection Type Lab File ID Dilution Prep Batch Inst Batch Injection Time Inst ID
Reportable BB066718.D 1 OP77364 GBB1935 10/23/19 14:03 GCBB
Confirmation BB066797.D 1 OP77415 GBB1937 10/26/19 06:53 GCBB
Confirmation GG617959.D 1 OP77415 GGG2778 10/29/19 01:52 GCGG

Compound Lab File ID Dilution Sig# Conc Q Units RPD
Conc

HMX BB066718.D 1 1 7.7 ug/l
HMX GG617959.D 1 1 9.7 ug/l 23.0

3,5-Dinitroaniline a BB066718.D 1 1 .67 ug/l
3,5-Dinitroaniline GG617959.D 1 1 2.9 ug/l 124.9

2-amino-4,6-Dinitrotoluene BB066718.D 1 1 1.9 ug/l
2-amino-4,6-Dinitrotoluene GG617959.D 1 1 2.3 ug/l 19.0

4-amino-2,6-Dinitrotoluene BB066718.D 1 1 1.1 ug/l
4-amino-2,6-Dinitrotoluene GG617959.D 1 1 .78 ug/l

34.0

1,3,5-Trinitrobenzene BB066718.D 1 1 22.2 ug/l
1,3,5-Trinitrobenzene GG617959.D 1 1 24 ug/l

7.8

2,4,6-Trinitrotoluene BB066718.D 1 1 12.5 ug/l
2,4,6-Trinitrotoluene GG617959.D 1 1 12.3 ug/l

1.6

(a) Primary and confirmation results differ by more than 40%.
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GC Identification Summary (Explosives) Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample ID: FA69146-2 Method: SW846 8330B 
Client ID: 54TW13

Injection Type Lab File ID Dilution Prep Batch Inst Batch Injection Time Inst ID
Reportable BB066719.D 1 OP77364 GBB1935 10/23/19 14:33 GCBB
Confirmation BB066805.D 1 OP77415 GBB1938 10/28/19 13:08 GCBB
Confirmation GG617960.D 1 OP77415 GGG2778 10/29/19 02:21 GCGG

Compound Lab File ID Dilution Sig# Conc Q Units RPD
Conc

HMX BB066719.D 1 1 8.5 ug/l
HMX BB066805.D 1 1 7 ug/l 19.4

3,5-Dinitroaniline BB066719.D 1 1 .69 ug/l
3,5-Dinitroaniline BB066805.D 1 1 .58 ug/l 17.3

2-amino-4,6-Dinitrotoluene BB066719.D 1 1 2.1 ug/l
2-amino-4,6-Dinitrotoluene BB066805.D 1 1 1.6 ug/l 27.0

4-amino-2,6-Dinitrotoluene a BB066719.D 1 1 1.7 ug/l
4-amino-2,6-Dinitrotoluene BB066805.D 1 1 1.1 ug/l

42.9

1,3,5-Trinitrobenzene BB066719.D 1 1 25.6 ug/l
1,3,5-Trinitrobenzene BB066805.D 1 1 20.6 ug/l

21.6

2,4,6-Trinitrotoluene BB066719.D 1 1 14.6 ug/l
2,4,6-Trinitrotoluene BB066805.D 1 1 11.8 ug/l

21.2

(a) Primary and confirmation results differ by more than 40%.
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GC Identification Summary (Explosives) Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Sample ID: FA69146-3 Method: SW846 8330B 
Client ID: 54MW10

Injection Type Lab File ID Dilution Prep Batch Inst Batch Injection Time Inst ID
Reportable BB066720.D 1 OP77364 GBB1935 10/23/19 15:03 GCBB
Confirmation BB066806.D 1 OP77415 GBB1938 10/28/19 13:38 GCBB
Confirmation GG617961.D 1 OP77415 GGG2778 10/29/19 02:51 GCGG

Compound Lab File ID Dilution Sig# Conc Q Units RPD
Conc

HMX BB066720.D 1 1 2.4 ug/l
HMX BB066806.D 1 1 2.9 ug/l 18.9

RDX a BB066720.D 1 1 2.1 ug/l
RDX BB066806.D 1 1 1.1 ug/l 62.5

3,5-Dinitroaniline a BB066720.D 1 1 .31 ug/l
3,5-Dinitroaniline BB066806.D 1 1 .2 ug/l 43.1

2-amino-4,6-Dinitrotoluene BB066720.D 1 1 .99 ug/l
2-amino-4,6-Dinitrotoluene BB066806.D 1 1 1.1 ug/l

10.5

4-amino-2,6-Dinitrotoluene BB066720.D 1 1 .89 ug/l
4-amino-2,6-Dinitrotoluene BB066806.D 1 1 1 ug/l

11.6

1,3,5-Trinitrobenzene BB066720.D 1 1 .77 ug/l
1,3,5-Trinitrobenzene BB066806.D 1 1 .69 ug/l

11.0

2,4,6-Trinitrotoluene BB066720.D 1 1 4 ug/l
2,4,6-Trinitrotoluene BB066806.D 1 1 3.2 ug/l 22.2

(a) Primary and confirmation results differ by more than 40%.

90 of 514

FA69146

8
8.4.3





















































































Run Sequence Report Page 1 of 1     
Job Number: FA69146
Account: WESTVAH Weston Solutions, Inc
Project: Radford AAP; VA

Run ID: GGG2778 Method: SW846 8330A Instrument ID: GCGG

Lab Lab Date/Time Prep Client
Sample ID File ID Analyzed QC Batch Sample ID

GGG2778-CC2769 GG617930.D 10/28/19  12:14 n/a Continuing cal 1000
ZZZZZZ GG617932.D 10/28/19  13:13 OP77370 (unrelated sample)
ZZZZZZ GG617933.D 10/28/19  13:42 OP77370 (unrelated sample)
ZZZZZZ GG617934.D 10/28/19  14:11 OP77370 (unrelated sample)
ZZZZZZ GG617935.D 10/28/19  14:41 OP77370 (unrelated sample)
ZZZZZZ GG617936.D 10/28/19  15:10 OP77370 (unrelated sample)
ZZZZZZ GG617937.D 10/28/19  15:40 OP77370 (unrelated sample)
ZZZZZZ GG617940.D 10/28/19  16:33 OP77370 (unrelated sample)
ZZZZZZ GG617941.D 10/28/19  17:02 OP77370 (unrelated sample)
ZZZZZZ GG617942.D 10/28/19  17:32 OP77370 (unrelated sample)
GGG2778-CC2769 GG617943.D 10/28/19  18:01 n/a Continuing cal 1000
ZZZZZZ GG617945.D 10/28/19  19:00 OP77370 (unrelated sample)
ZZZZZZ GG617946.D 10/28/19  19:29 OP77370 (unrelated sample)
OP77416-MB GG617947.D 10/28/19  19:59 OP77416 Method Blank
FA69207-1 GG617948.D 10/28/19  20:28 OP77416 (used for QC only; not part of job FA69146)
ZZZZZZ GG617949.D 10/28/19  20:58 OP77416 (unrelated sample)
ZZZZZZ GG617950.D 10/28/19  21:27 OP77416 (unrelated sample)
ZZZZZZ GG617951.D 10/28/19  21:56 OP77416 (unrelated sample)
ZZZZZZ GG617952.D 10/28/19  22:26 OP77416 (unrelated sample)
ZZZZZZ GG617953.D 10/28/19  22:55 OP77416 (unrelated sample)
ZZZZZZ GG617954.D 10/28/19  23:25 OP77416 (unrelated sample)
GGG2778-CC2769 GG617955.D 10/28/19  23:54 n/a Continuing cal 1000
OP77415-MB GG617957.D 10/29/19  00:53 OP77415 Method Blank
FA69146-1 GG617959.D 10/29/19  01:52 OP77415 54MW13
FA69146-2 GG617960.D 10/29/19  02:21 OP77415 54TW13
FA69146-3 GG617961.D 10/29/19  02:51 OP77415 54MW10
FA69146-4 GG617962.D 10/29/19  03:20 OP77415 54MW12
GGG2778-ECC2769 GG617963.D 10/29/19  03:50 n/a Ending cal 1000

Run Log: GGG2778
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SGS North America Inc.

GC/LC Semi-volatiles

Raw Data

Orlando, FL
Section 9
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066718.D\dad1B.ch Vial: 36
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066718.D\dad1A.ch
  Acq On    : 23-Oct-2019, 14:03:38                    Operator: williamh
  Sample    : FA69146-1                                Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24 09:08:00 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.91  10.91    984738  1883924  467.204   534.171  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =   93.44%   106.83% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               1.47   1.47   1285043  3585787  772.860   779.316  
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               0.00   0.00         0        0    N.D. d    N.D. d 
 6)     1,3,5-Trinitrobe  4.67   4.67   9843128 19027100 2219.924  2278.322  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  6.19   6.19    288944   453752   67.454    61.473m 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D.      N.D.   
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D.      N.D.   
12)     2,4,6-Trinitroto  9.69   9.69   4966979  6088810 1249.018  1284.624  
13)     2-Amino-4,6-Dini 10.02  10.02    693556  1156887  192.755   215.750  
14)     4-Amino-2,6-Dini 10.47  10.47    295346   694965  110.262   133.062  
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066718.D  8330B_101119_PLUS.M      Mon Oct 28 14:01:58 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:38

BB066718.D: FA69146-1  54MW13    page 1 of 2

Sample Results: BB066718.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066718.D\dad1B.ch Vial: 36
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066718.D\dad1A.ch
  Acq On    : 23-Oct-2019, 14:03:38                    Operator: williamh
  Sample    : FA69146-1                                Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 28 13:52 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1937\BB066797.D\dad1B.ch Vial: 27
  Signal #2 : C:\HPCHEM\2\DATA\GBB1937\BB066797.D\dad1A.ch
  Acq On    : 26-Oct-2019, 06:53:52                    Operator: williamh
  Sample    : FA69146-1                                Inst    : G1315B
  Misc      : op77415,GBB1937,980,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 28 08:38:52 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.89  10.89   1133242  1909759  537.661   541.496  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  107.53%   108.30% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               1.47   1.47   1248836  3492277  751.085   758.994  
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               2.90   2.90    146407   263101   72.546    82.212  
 6)     1,3,5-Trinitrobe  4.66   4.66   9818169 18889899 2214.295  2261.894  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  6.18   6.18    270622   462274   63.177    62.628  
 9)     Nitrobenzene      0.00   0.00         0        0    N.D.      N.D.   
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D.      N.D.   
12)     2,4,6-Trinitroto  9.67   9.67   5127361  6208469 1289.349  1309.869  
13)     2-Amino-4,6-Dini  9.98   9.98    707363  1119069  196.592   208.697  
14)     4-Amino-2,6-Dini 10.45  10.45    395387   727923  147.610   139.372  
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066797.D  8330B_101119_PLUS.M      Mon Oct 28 13:29:15 2019      Page 1
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617959.D\dad1B.ch Vial: 55
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617959.D\dad1A.ch
  Acq On    : 29-Oct-2019, 01:52:27                    Operator: williamh
  Sample    : FA69146-1CF                              Inst    : G1315B
  Misc      : op77415,ggg2778,980,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08:55 2019  Quant Results File: 8330RPB.M_092519.RES

  Quant Method : C:\MSDCHEM\1...\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330RPB3.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Bonus RP          Signal #2 Phase: Bonus RP
  Signal #1 Info  : DAD 254nm         Signal #2 Info : DAD 235nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
12) S   3,4-Dinitrotolue 13.50  13.50   3019877  5679387  668.796   632.157  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  133.76%   126.43% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               5.36   5.36   2843876  2834084  954.444m  944.977m 
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     1,3,5-Trinitrobe  7.11   7.11  24278614 24278614 2347.742  2347.742  
 6)     RDX               0.00   0.00         0        0    N.D.      N.D.   
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D.      N.D.   
 8)     Nitrobenzene      0.00   0.00         0        0    N.D.      N.D.   
 9)     2,4,6-Trinitroto 11.00  11.00  12340306 16354493 1210.224  1237.243m 
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D. d    N.D. d 
13)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
14)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
15)     o-Nitrotoluene    0.00   0.00         0        0    N.D.      N.D.   
16)     3,5-Dinitroanili 15.32  15.32   2854565  4828191  279.777   290.831  
17)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
18)     4-Amino-2,6-Dini 17.05  17.07    880520  1736212   76.154m   79.947  
19)     m-Nitrotoluene    0.00   0.00         0        0    N.D.      N.D.   
20)     2-Amino-4,6-Dini 19.11  19.10   2173460  3632121  226.504   258.847m 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
GG617959.D  8330RPB.M_092519.M      Tue Oct 29 15:14:52 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:38

GG617959.D: FA69146-1  54MW13 (Confirmation run)    page 1 of 2

Sample Results: GG617959.D

141 of 514

FA69146

9
9.1.3













Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617959.D\dad1B.ch Vial: 55
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617959.D\dad1A.ch
  Acq On    : 29-Oct-2019, 01:52:27                    Operator: williamh
  Sample    : FA69146-1CF                              Inst    : G1315B
  Misc      : op77415,ggg2778,980,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   3632121
19.10min   258.847ppb m
(20)  2-Amino-4,6-Dinitrotoluene #2

response   2173460
19.11min   226.504ppb  
(20)  2-Amino-4,6-Dinitrotoluene

 (+) = Expected Retention Time
GG617959.D  8330RPB.M_092519.M      Tue Oct 29 15:14:31 2019      

GG617959.D edits:   2-Amino-4,6-Dinitrotoluene

Sample Results: GG617959.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066719.D\dad1B.ch Vial: 37
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066719.D\dad1A.ch
  Acq On    : 23-Oct-2019, 14:33:36                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24 09:08:01 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.91  10.91   1237592  2047803  587.170   580.638  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  117.43%   116.13% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               1.47   1.47   1405460  4019930  845.283   873.671  
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               2.89   2.90    154378   274903   76.496    85.900  
 6)     1,3,5-Trinitrobe  4.66   4.66  11331482 21470135 2555.593  2570.854  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  6.18   6.17    297147   456640   69.369    61.864m 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D.      N.D.   
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D.      N.D.   
12)     2,4,6-Trinitroto  9.68   9.68   5787602  7005423 1455.376  1478.012  
13)     2-Amino-4,6-Dini  9.99  10.00    771561  1220129  214.434   227.544  
14)     4-Amino-2,6-Dini 10.46  10.46    455997   822206  170.238   157.424  
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066719.D  8330B_101119_PLUS.M      Mon Oct 28 14:01:59 2019      Page 1

Manual Integrations
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(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:40
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066719.D\dad1B.ch Vial: 37
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066719.D\dad1A.ch
  Acq On    : 23-Oct-2019, 14:33:36                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  8:37 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-2 Method: SW846 8330B
Lab FileID: BB066719.D Analyst approved: 10/29/19 15:26  William Hustedde
Injection Time: 10/23/19 14:33 Supervisor approved: 10/29/19 17:40  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

3,5-Dinitroaniline 618-87-1 2 6.17 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066719.D\dad1B.ch Vial: 37
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066719.D\dad1A.ch
  Acq On    : 23-Oct-2019, 14:33:36                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  9:08 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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QEdit

response   456640
6.17min   61.864ppb m
(8)  3,5-Dinitroaniline #2

response   297147
6.18min   69.369ppb  
(8)  3,5-Dinitroaniline

 (+) = Expected Retention Time
BB066719.D  8330B_101119_PLUS.M      Thu Oct 24 09:36:55 2019      

BB066719.D edits:   3,5-Dinitroaniline

Sample Results: BB066719.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066805.D\dad1B.ch Vial: 28
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066805.D\dad1A.ch
  Acq On    : 28-Oct-2019, 13:08:36                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      : op77415,GBB1938,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:00:27 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.85  10.84   1003521  1857392  476.116   526.648  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =   95.22%   105.33% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               1.46   1.46   1152014  3288604  692.853   714.728  
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D.      N.D.   
 5)     RDX               0.00   0.00         0        0    N.D. d    N.D. d 
 6)     1,3,5-Trinitrobe  4.64   4.64   9027520 17431415 2035.980  2087.254  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  6.15   6.15    247015   428824   57.666    58.096m 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D.      N.D.   
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D.      N.D.   
12)     2,4,6-Trinitroto  9.63   9.64   4630319  5656690 1164.360m 1193.455  
13)     2-Amino-4,6-Dini  9.87   9.92    578521   954681  160.784m  178.040  
14)     4-Amino-2,6-Dini 10.39  10.39    292487   642191  109.195   122.957  
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D.      N.D.   
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066805.D  8330B_101119_PLUS.M      Tue Oct 29 14:18:26 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:40

BB066805.D: FA69146-2  54TW13 (Confirmation run)    page 1 of 2

Sample Results: BB066805.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066805.D\dad1B.ch Vial: 28
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066805.D\dad1A.ch
  Acq On    : 28-Oct-2019, 13:08:36                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      : op77415,GBB1938,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:58 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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BB066805.D  8330B_101119_PLUS.M      Tue Oct 29 14:18:26 2019      Page 2

BB066805.D: FA69146-2  54TW13 (Confirmation run)    page 2 of 2

Sample Results: BB066805.D
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-2 Method: SW846 8330B
Lab FileID: BB066805.D Analyst approved: 10/29/19 15:26  William Hustedde
Injection Time: 10/28/19 13:08 Supervisor approved: 10/29/19 17:40  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

3,5-Dinitroaniline 618-87-1 2 6.15 Poor instrument integration
2,4,6-Trinitrotoluene 118-96-7 1 9.63 Poor instrument integration
2-amino-4,6-Dinitrotoluene 35572-78-2 1 9.87 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066805.D\dad1B.ch Vial: 28
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066805.D\dad1A.ch
  Acq On    : 28-Oct-2019, 13:08:36                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:00 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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QEdit

response   428824
6.15min   58.096ppb m
(8)  3,5-Dinitroaniline #2

response   247015
6.15min   57.666ppb  
(8)  3,5-Dinitroaniline

 (+) = Expected Retention Time
BB066805.D  8330B_101119_PLUS.M      Tue Oct 29 10:06:57 2019      

BB066805.D edits:   3,5-Dinitroaniline

Sample Results: BB066805.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1B.ch Vial: 56
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:21:52                    Operator: williamh
  Sample    : FA69146-2CF                              Inst    : G1315B
  Misc      : op77415,ggg2778,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08:56 2019  Quant Results File: 8330RPB.M_092519.RES

  Quant Method : C:\MSDCHEM\1...\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330RPB3.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Bonus RP          Signal #2 Phase: Bonus RP
  Signal #1 Info  : DAD 254nm         Signal #2 Info : DAD 235nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
12) S   3,4-Dinitrotolue 13.49  13.50   2903612  5648061  643.048   628.679  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  128.61%   125.74% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               5.36   5.36   2875033  2875033  964.901   958.630  
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     1,3,5-Trinitrobe  7.12   7.12  22289889 22289889 2155.433  2155.433  
 6)     RDX               0.00   0.00         0        0    N.D.      N.D.   
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D.      N.D.   
 8)     Nitrobenzene      0.00   0.00         0        0    N.D. d    N.D. d 
 9)     2,4,6-Trinitroto 11.00  11.00  11397527 16084644 1117.765  1216.829  
10)     Nitroglycerin     0.00   0.00         0        0    N.D. d    N.D. d 
11)     Tetryl            0.00   0.00         0        0    N.D. d    N.D. d 
13)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
14)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
15)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
16)     3,5-Dinitroanili 15.32  15.32   2620444  4629955  256.831   278.890  
17)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
18)     4-Amino-2,6-Dini 17.05  17.08    775133  1557890   67.039m   71.736m 
19)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     2-Amino-4,6-Dini 19.09  19.10   1895273  2631262  197.513m  187.519m 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
GG617960.D  8330RPB.M_092519.M      Tue Oct 29 12:46:06 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:40

GG617960.D: FA69146-2  54TW13 (Confirmation run)    page 1 of 2

Sample Results: GG617960.D
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-2 Method: SW846 8330B
Lab FileID: GG617960.D Analyst approved: 10/29/19 15:26  William Hustedde
Injection Time: 10/29/19 02:21 Supervisor approved: 10/29/19 17:40  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

4-amino-2,6-Dinitrotoluene 19406-51-0 1 17.05 Poor instrument integration
4-amino-2,6-Dinitrotoluene 19406-51-0 2 17.08 Poor instrument integration
2-amino-4,6-Dinitrotoluene 35572-78-2 1 19.09 Poor instrument integration
2-amino-4,6-Dinitrotoluene 35572-78-2 2 19.10 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1B.ch Vial: 56
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:21:52                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration

15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80 18.00 18.20 18.40

0

1000

2000

3000

4000

5000

Time

Response_ [_GCMS_PT]TIC: dad1B.ch

 17.05

||
|

||
|

+

15.80 16.00 16.20 16.40 16.60 16.80 17.00 17.20 17.40 17.60 17.80 18.00 18.20 18.40

0

1000

2000

3000

4000

5000

Time

Response_ [_GCMS_PT]TIC: dad1A.ch
 17.08

|
|
|

|
|
|

+

QEdit

response   2151991
17.08min   99.092ppb  
(18)  4-Amino-2,6-Dinitrotoluene #2

response   1019501
17.06min   88.174ppb  
(18)  4-Amino-2,6-Dinitrotoluene

 (+) = Expected Retention Time
GG617960.D  8330RPB.M_092519.M      Tue Oct 29 10:56:57 2019      

GG617960.D edits:   4-Amino-2,6-Dinitrotoluene

Sample Results: GG617960.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1B.ch Vial: 56
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:21:52                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   1557890
17.08min   71.736ppb m
(18)  4-Amino-2,6-Dinitrotoluene #2

response   775133
17.05min   67.039ppb m
(18)  4-Amino-2,6-Dinitrotoluene

 (+) = Expected Retention Time
GG617960.D  8330RPB.M_092519.M      Tue Oct 29 10:57:04 2019      

GG617960.D edits:   4-Amino-2,6-Dinitrotoluene

Sample Results: GG617960.D

163 of 514

FA69146

9
9.1.6.3



Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1B.ch Vial: 56
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:21:52                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   3069963
19.10min   218.784ppb  
(20)  2-Amino-4,6-Dinitrotoluene #2

response   1969153
19.10min   205.212ppb  
(20)  2-Amino-4,6-Dinitrotoluene

 (+) = Expected Retention Time
GG617960.D  8330RPB.M_092519.M      Tue Oct 29 10:57:13 2019      

GG617960.D edits:   2-Amino-4,6-Dinitrotoluene

Sample Results: GG617960.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1B.ch Vial: 56
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617960.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:21:52                    Operator: williamh
  Sample    : FA69146-2                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   2631262
19.10min   187.519ppb m
(20)  2-Amino-4,6-Dinitrotoluene #2

response   1895273
19.09min   197.513ppb m
(20)  2-Amino-4,6-Dinitrotoluene

 (+) = Expected Retention Time
GG617960.D  8330RPB.M_092519.M      Tue Oct 29 10:57:20 2019      

GG617960.D edits:   2-Amino-4,6-Dinitrotoluene

Sample Results: GG617960.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066720.D\dad1B.ch Vial: 38
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066720.D\dad1A.ch
  Acq On    : 23-Oct-2019, 15:03:34                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      : op77364,GBB1935,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24 09:08:02 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.92  10.93   1041120  1847624  493.954   523.878  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =   98.79%   104.78% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               1.47   1.47    396755  1276515  238.619m  277.431m 
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               2.91   2.91    413475   582186  204.881   181.918  
 6)     1,3,5-Trinitrobe  4.67   4.67    337760   615311   76.175m   73.678  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  6.21   6.20    130260   190232   30.409    25.772m 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D. d    N.D. d 
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D.      N.D.   
12)     2,4,6-Trinitroto  9.70   9.70   1588055  2149013  399.339   453.401  
13)     2-Amino-4,6-Dini 10.03  10.04    351904   636023   97.802   118.613  
14)     4-Amino-2,6-Dini 10.49  10.48    236026   558210   88.116   106.878  
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066720.D  8330B_101119_PLUS.M      Tue Oct 29 14:30:32 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:42

BB066720.D: FA69146-3  54MW10    page 1 of 2

Sample Results: BB066720.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066720.D\dad1B.ch Vial: 38
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066720.D\dad1A.ch
  Acq On    : 23-Oct-2019, 15:03:34                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      : op77364,GBB1935,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 14:30 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-3 Method: SW846 8330B
Lab FileID: BB066720.D Analyst approved: 10/29/19 15:31  William Hustedde
Injection Time: 10/23/19 15:03 Supervisor approved: 10/29/19 17:42  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

HMX 2691-41-0 1 1.47 Poor instrument integration
HMX 2691-41-0 2 1.47 Poor instrument integration
1,3,5-Trinitrobenzene 99-35-4 1 4.67 Poor instrument integration
3,5-Dinitroaniline 618-87-1 2 6.20 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066720.D\dad1B.ch Vial: 38
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066720.D\dad1A.ch
  Acq On    : 23-Oct-2019, 15:03:34                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  9:08 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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QEdit

response   1276515
1.47min   277.431ppb m
(2)  HMX #2

response   396755
1.47min   238.619ppb m
(2)  HMX

 (+) = Expected Retention Time
BB066720.D  8330B_101119_PLUS.M      Thu Oct 24 09:37:45 2019      

BB066720.D edits:   HMX

Sample Results: BB066720.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066720.D\dad1B.ch Vial: 38
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066720.D\dad1A.ch
  Acq On    : 23-Oct-2019, 15:03:34                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  9:08 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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QEdit

response   190232
6.20min   25.772ppb m
(8)  3,5-Dinitroaniline #2

response   130260
6.21min   30.409ppb  
(8)  3,5-Dinitroaniline

 (+) = Expected Retention Time
BB066720.D  8330B_101119_PLUS.M      Thu Oct 24 09:38:11 2019      

BB066720.D edits:   3,5-Dinitroaniline

Sample Results: BB066720.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066806.D\dad1B.ch Vial: 29
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066806.D\dad1A.ch
  Acq On    : 28-Oct-2019, 13:38:31                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      : op77415,GBB1938,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:00:28 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.87  10.87   1039026  1865762  492.961   529.021  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =   98.59%   105.80% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               1.46   1.46    474662  1309278  285.475   284.552  
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               2.89   2.89    222726   373626  110.363   116.748  
 6)     1,3,5-Trinitrobe  4.66   4.66    302918   598902   68.317    71.713  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D.      N.D.   
 8)     3,5-Dinitroanili  6.17   6.17     84371   178569   19.696m   24.192m 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D.      N.D.   
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D.      N.D.   
12)     2,4,6-Trinitroto  9.66   9.66   1272229  1540282  319.920   324.970  
13)     2-Amino-4,6-Dini  9.98   9.98    379757   570384  105.543   106.372  
14)     4-Amino-2,6-Dini 10.43  10.43    267632   529260   99.915   101.335  
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D.      N.D.   
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066806.D  8330B_101119_PLUS.M      Tue Oct 29 14:18:27 2019      Page 1

Manual Integrations
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(compounds with "m" flag)
Naresh Jiawan
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066806.D\dad1B.ch Vial: 29
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066806.D\dad1A.ch
  Acq On    : 28-Oct-2019, 13:38:31                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      : op77415,GBB1938,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:09 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-3 Method: SW846 8330B
Lab FileID: BB066806.D Analyst approved: 10/29/19 15:31  William Hustedde
Injection Time: 10/28/19 13:38 Supervisor approved: 10/29/19 17:42  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

3,5-Dinitroaniline 618-87-1 1 6.17 Poor instrument integration
3,5-Dinitroaniline 618-87-1 2 6.17 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066806.D\dad1B.ch Vial: 29
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066806.D\dad1A.ch
  Acq On    : 28-Oct-2019, 13:38:31                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:00 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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QEdit

response   178569
6.17min   24.192ppb m
(8)  3,5-Dinitroaniline #2

response   84371
6.17min   19.696ppb m
(8)  3,5-Dinitroaniline

 (+) = Expected Retention Time
BB066806.D  8330B_101119_PLUS.M      Tue Oct 29 10:08:52 2019      

BB066806.D edits:   3,5-Dinitroaniline

Sample Results: BB066806.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1B.ch Vial: 57
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:51:19                    Operator: williamh
  Sample    : FA69146-3CF                              Inst    : G1315B
  Misc      : op77415,ggg2778,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08:57 2019  Quant Results File: 8330RPB.M_092519.RES

  Quant Method : C:\MSDCHEM\1...\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330RPB3.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Bonus RP          Signal #2 Phase: Bonus RP
  Signal #1 Info  : DAD 254nm         Signal #2 Info : DAD 235nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
12) S   3,4-Dinitrotolue 13.52  13.52   2755359  5511084  610.215   613.470  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  122.04%   122.69% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               5.37   5.37   1294540  1294540  434.466   431.642  
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     1,3,5-Trinitrobe  7.14   7.14    725654   725654   70.171    70.171  
 6)     RDX               7.55   7.55    544829   544829  107.464   107.464  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     Nitrobenzene      0.00   0.00         0        0    N.D. d    N.D. d 
 9)     2,4,6-Trinitroto 11.02  11.02   3180259  4058470  311.891   307.030m 
10)     Nitroglycerin     0.00   0.00         0        0    N.D. d    N.D. d 
11)     Tetryl            0.00   0.00         0        0    N.D. d    N.D. d 
13)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
14)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
15)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
16)     3,5-Dinitroanili 15.39  15.39    386165   700351   37.848    42.186  
17)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
18)     4-Amino-2,6-Dini 17.06  17.09    663505  1180971   57.385m   54.380m 
19)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     2-Amino-4,6-Dini 19.14  19.14   1063043  1161709  110.784m   82.790m 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
GG617961.D  8330RPB.M_092519.M      Tue Oct 29 12:46:07 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
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GG617961.D: FA69146-3  54MW10 (Confirmation run)    page 1 of 2
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1B.ch Vial: 57
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:51:19                    Operator: williamh
  Sample    : FA69146-3CF                              Inst    : G1315B
  Misc      : op77415,ggg2778,990,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:58 2019  Quant Results File: 8330RPB.M_092519.RES

  Quant Method : C:\MSDCHEM\1...\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330RPB3.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Bonus RP          Signal #2 Phase: Bonus RP
  Signal #1 Info  : DAD 254nm         Signal #2 Info : DAD 235nm
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-3 Method: SW846 8330B
Lab FileID: GG617961.D Analyst approved: 10/29/19 15:31  William Hustedde
Injection Time: 10/29/19 02:51 Supervisor approved: 10/29/19 17:42  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

2,4,6-Trinitrotoluene 118-96-7 2 11.02 Poor instrument integration
4-amino-2,6-Dinitrotoluene 19406-51-0 1 17.06 Poor instrument integration
4-amino-2,6-Dinitrotoluene 19406-51-0 2 17.09 Poor instrument integration
2-amino-4,6-Dinitrotoluene 35572-78-2 1 19.14 Poor instrument integration
2-amino-4,6-Dinitrotoluene 35572-78-2 2 19.14 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1B.ch Vial: 57
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:51:19                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   5294863
11.02min   400.565ppb  
(9)  2,4,6-Trinitrotoluene #2

response   3180259
11.02min   311.891ppb  
(9)  2,4,6-Trinitrotoluene

 (+) = Expected Retention Time
GG617961.D  8330RPB.M_092519.M      Tue Oct 29 10:58:14 2019      

GG617961.D edits:   2,4,6-Trinitrotoluene

Sample Results: GG617961.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1B.ch Vial: 57
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:51:19                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   4058470
11.02min   307.030ppb m
(9)  2,4,6-Trinitrotoluene #2

response   3180259
11.02min   311.891ppb  
(9)  2,4,6-Trinitrotoluene

 (+) = Expected Retention Time
GG617961.D  8330RPB.M_092519.M      Tue Oct 29 10:58:18 2019      

GG617961.D edits:   2,4,6-Trinitrotoluene

Sample Results: GG617961.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1B.ch Vial: 57
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:51:19                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   1180971
17.09min   54.380ppb m
(18)  4-Amino-2,6-Dinitrotoluene #2

response   663505
17.06min   57.385ppb m
(18)  4-Amino-2,6-Dinitrotoluene

 (+) = Expected Retention Time
GG617961.D  8330RPB.M_092519.M      Tue Oct 29 10:58:34 2019      

GG617961.D edits:   4-Amino-2,6-Dinitrotoluene

Sample Results: GG617961.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1B.ch Vial: 57
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617961.D\dad1A.ch
  Acq On    : 29-Oct-2019, 02:51:19                    Operator: williamh
  Sample    : FA69146-3                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   1180971
17.09min   54.380ppb m
(18)  4-Amino-2,6-Dinitrotoluene #2

response   663505
17.06min   57.385ppb m
(18)  4-Amino-2,6-Dinitrotoluene

 (+) = Expected Retention Time
GG617961.D  8330RPB.M_092519.M      Tue Oct 29 10:58:36 2019      

GG617961.D edits:   4-Amino-2,6-Dinitrotoluene

Sample Results: GG617961.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066721.D\dad1B.ch Vial: 39
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066721.D\dad1A.ch
  Acq On    : 23-Oct-2019, 15:33:34                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24 09:08:03 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.91  10.91   1077706  1946569  511.313   551.933  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  102.26%   110.39% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               1.47   1.47   2754683  7864256 1656.742  1709.177  
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               0.00   0.00         0        0    N.D. d    N.D. d 
 6)     1,3,5-Trinitrobe  4.66   4.66   7708051 14744086 1738.399  1765.470  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  6.19   6.19    134413   223865   31.379    30.329m 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D.      N.D.   
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D.      N.D.   
12)     2,4,6-Trinitroto  9.68   9.68   3998109  4834637 1005.382  1020.017  
13)     2-Amino-4,6-Dini 10.00  10.00   1364757  2126972  379.297   396.663  
14)     4-Amino-2,6-Dini 10.46  10.46    528285  1052808  197.225   201.577  
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066721.D  8330B_101119_PLUS.M      Tue Oct 29 14:31:50 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:42

BB066721.D: FA69146-4  54MW12    page 1 of 2

Sample Results: BB066721.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066721.D\dad1B.ch Vial: 39
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066721.D\dad1A.ch
  Acq On    : 23-Oct-2019, 15:33:34                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 14:31 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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BB066721.D  8330B_101119_PLUS.M      Tue Oct 29 14:31:50 2019      Page 2

BB066721.D: FA69146-4  54MW12    page 2 of 2

Sample Results: BB066721.D
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-4 Method: SW846 8330B
Lab FileID: BB066721.D Analyst approved: 10/29/19 15:32  William Hustedde
Injection Time: 10/23/19 15:33 Supervisor approved: 10/29/19 17:42  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

3,5-Dinitroaniline 618-87-1 2 6.19 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066721.D\dad1B.ch Vial: 39
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066721.D\dad1A.ch
  Acq On    : 23-Oct-2019, 15:33:34                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  9:08 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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QEdit

response   223865
6.19min   30.329ppb m
(8)  3,5-Dinitroaniline #2

response   134413
6.19min   31.379ppb  
(8)  3,5-Dinitroaniline

 (+) = Expected Retention Time
BB066721.D  8330B_101119_PLUS.M      Thu Oct 24 09:38:56 2019      

BB066721.D edits:   3,5-Dinitroaniline

Sample Results: BB066721.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066810.D\dad1B.ch Vial: 21
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066810.D\dad1A.ch
  Acq On    : 28-Oct-2019, 15:38:25                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      : op77415,GBB1938,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:00:32 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.87  10.87   1161052  1957395  550.856   555.003  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  110.17%   111.00% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               1.46   1.46   2745449  7781321 1651.189  1691.152  
 3)     DNX               0.00   0.00         0        0    N.D.      N.D.   
 4)     MNX               0.00   0.00         0        0    N.D.      N.D.   
 5)     RDX               0.00   0.00         0        0    N.D. d    N.D. d 
 6)     1,3,5-Trinitrobe  4.65   4.65   7806435 15071726 1760.588  1804.702  
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  6.16   6.16    137924   271074   32.198    36.724m 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D.      N.D.   
10)     Nitroglycerin     0.00   0.00         0        0    N.D.      N.D.   
11)     Tetryl            0.00   0.00         0        0    N.D.      N.D.   
12)     2,4,6-Trinitroto  9.66   9.66   4108258  4960223 1033.081  1046.513  
13)     2-Amino-4,6-Dini  9.96   9.96   1401161  2190895  389.414   408.584  
14)     4-Amino-2,6-Dini 10.42  10.41    573099  1106080  213.956   211.776  
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066810.D  8330B_101119_PLUS.M      Tue Oct 29 14:18:31 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:42

BB066810.D: FA69146-4  54MW12 (Confirmation run)    page 1 of 2

Sample Results: BB066810.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066810.D\dad1B.ch Vial: 21
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066810.D\dad1A.ch
  Acq On    : 28-Oct-2019, 15:38:25                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      : op77415,GBB1938,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:56 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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BB066810.D  8330B_101119_PLUS.M      Tue Oct 29 14:18:31 2019      Page 2

BB066810.D: FA69146-4  54MW12 (Confirmation run)    page 2 of 2

Sample Results: BB066810.D
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-4 Method: SW846 8330B
Lab FileID: BB066810.D Analyst approved: 10/29/19 15:32  William Hustedde
Injection Time: 10/28/19 15:38 Supervisor approved: 10/29/19 17:42  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

3,5-Dinitroaniline 618-87-1 2 6.16 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066810.D\dad1B.ch Vial: 21
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066810.D\dad1A.ch
  Acq On    : 28-Oct-2019, 15:38:25                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:00 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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QEdit

response   271074
6.16min   36.724ppb m
(8)  3,5-Dinitroaniline #2

response   137924
6.16min   32.198ppb  
(8)  3,5-Dinitroaniline

 (+) = Expected Retention Time
BB066810.D  8330B_101119_PLUS.M      Tue Oct 29 10:11:47 2019      

BB066810.D edits:   3,5-Dinitroaniline

Sample Results: BB066810.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1B.ch Vial: 58
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1A.ch
  Acq On    : 29-Oct-2019, 03:20:45                    Operator: williamh
  Sample    : FA69146-4CF                              Inst    : G1315B
  Misc      : op77415,ggg2778,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08:58 2019  Quant Results File: 8330RPB.M_092519.RES

  Quant Method : C:\MSDCHEM\1...\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330RPB3.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Bonus RP          Signal #2 Phase: Bonus RP
  Signal #1 Info  : DAD 254nm         Signal #2 Info : DAD 235nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
12) S   3,4-Dinitrotolue 13.51  13.52   2870595  5420572  635.736   603.419  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  127.15%   120.68% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               5.36   5.36   6227844  6227359 2090.151m 2076.405m 
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     1,3,5-Trinitrobe  7.12   7.12  19431884 19431884 1879.064  1879.064  
 6)     RDX               0.00   0.00         0        0    N.D. d    N.D. d 
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     Nitrobenzene      0.00   0.00         0        0    N.D. d    N.D. d 
 9)     2,4,6-Trinitroto 11.02  11.01  10039747 13087077  984.607   990.058m 
10)     Nitroglycerin     0.00   0.00         0        0    N.D. d    N.D. d 
11)     Tetryl            0.00   0.00         0        0    N.D. d    N.D. d 
13)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
14)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
15)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
16)     3,5-Dinitroanili 15.36  15.36   1145785  1802853  112.299   108.597m 
17)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
18)     4-Amino-2,6-Dini 17.09  17.08   1497626  2837192  129.525   130.644  
19)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     2-Amino-4,6-Dini 19.13  19.13   4015439  5682398  418.463   404.962  
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
GG617962.D  8330RPB.M_092519.M      Tue Oct 29 12:46:08 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:42

GG617962.D: FA69146-4  54MW12 (Confirmation run)    page 1 of 2
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1B.ch Vial: 58
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1A.ch
  Acq On    : 29-Oct-2019, 03:20:45                    Operator: williamh
  Sample    : FA69146-4CF                              Inst    : G1315B
  Misc      : op77415,ggg2778,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:59 2019  Quant Results File: 8330RPB.M_092519.RES

  Quant Method : C:\MSDCHEM\1...\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330RPB3.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Bonus RP          Signal #2 Phase: Bonus RP
  Signal #1 Info  : DAD 254nm         Signal #2 Info : DAD 235nm
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: FA69146-4 Method: SW846 8330B
Lab FileID: GG617962.D Analyst approved: 10/29/19 15:32  William Hustedde
Injection Time: 10/29/19 03:20 Supervisor approved: 10/29/19 17:42  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

HMX 2691-41-0 1 5.36 Poor instrument integration
HMX 2691-41-0 2 5.36 Poor instrument integration
2,4,6-Trinitrotoluene 118-96-7 2 11.01 Poor instrument integration
3,5-Dinitroaniline 618-87-1 2 15.36 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1B.ch Vial: 58
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1A.ch
  Acq On    : 29-Oct-2019, 03:20:45                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   6227359
5.36min   2076.405ppb m
(2)  HMX #2

response   6227844
5.36min   2090.151ppb m
(2)  HMX

 (+) = Expected Retention Time
GG617962.D  8330RPB.M_092519.M      Tue Oct 29 10:59:08 2019      

GG617962.D edits:   HMX

Sample Results: GG617962.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1B.ch Vial: 58
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1A.ch
  Acq On    : 29-Oct-2019, 03:20:45                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   14493487
11.02min   1096.455ppb  
(9)  2,4,6-Trinitrotoluene #2

response   10039747
11.02min   984.607ppb  
(9)  2,4,6-Trinitrotoluene

 (+) = Expected Retention Time
GG617962.D  8330RPB.M_092519.M      Tue Oct 29 10:59:17 2019      

GG617962.D edits:   2,4,6-Trinitrotoluene

Sample Results: GG617962.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1B.ch Vial: 58
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1A.ch
  Acq On    : 29-Oct-2019, 03:20:45                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   13087077
11.01min   990.058ppb m
(9)  2,4,6-Trinitrotoluene #2

response   10039747
11.02min   984.607ppb  
(9)  2,4,6-Trinitrotoluene

 (+) = Expected Retention Time
GG617962.D  8330RPB.M_092519.M      Tue Oct 29 10:59:23 2019      

GG617962.D edits:   2,4,6-Trinitrotoluene

Sample Results: GG617962.D

195 of 514

FA69146

9
9.1.12.4



Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1B.ch Vial: 58
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1A.ch
  Acq On    : 29-Oct-2019, 03:20:45                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   2020510
15.36min   121.707ppb  
(16)  3,5-Dinitroaniline #2

response   1145785
15.36min   112.299ppb  
(16)  3,5-Dinitroaniline

 (+) = Expected Retention Time
GG617962.D  8330RPB.M_092519.M      Tue Oct 29 10:59:30 2019      

GG617962.D edits:   3,5-Dinitroaniline

Sample Results: GG617962.D
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1B.ch Vial: 58
  Signal #2 : C:\HPCHEM\1\DATA\GGG2778\GG617962.D\dad1A.ch
  Acq On    : 29-Oct-2019, 03:20:45                    Operator: williamh
  Sample    : FA69146-4                                Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: EVENTS.E     IntFile Signal #2: events2.e
  Quant Time: Oct 29 10:08 2019  Quant Results File: 8330RPB.M_092519.RES

  Method       : C:\MSDCHEM\1\METHODS\8330RPB.M_092519.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Thu Oct 24 10:07:48 2019
  Response via : Multiple Level Calibration
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QEdit

response   1802853
15.36min   108.597ppb m
(16)  3,5-Dinitroaniline #2

response   1145785
15.36min   112.299ppb  
(16)  3,5-Dinitroaniline

 (+) = Expected Retention Time
GG617962.D  8330RPB.M_092519.M      Tue Oct 29 10:59:35 2019      

GG617962.D edits:   3,5-Dinitroaniline

Sample Results: GG617962.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066722.D\dad1B.ch Vial: 40
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066722.D\dad1A.ch
  Acq On    : 23-Oct-2019, 16:03:33                    Operator: williamh
  Sample    : FA69146-5                                Inst    : G1315B
  Misc      : op77364,GBB1935,980,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24 09:08:04 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.90  10.90   1058990  1896954  502.433   537.866  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  100.49%   107.57% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               0.00   0.00         0        0    N.D. d    N.D. d 
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               0.00   0.00         0        0    N.D. d    N.D. d 
 6)     1,3,5-Trinitrobe  0.00   0.00         0        0    N.D. d    N.D. d 
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  0.00   0.00         0        0    N.D. d    N.D. d 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D. d    N.D. d 
10)     Nitroglycerin     0.00   0.00         0        0    N.D. d    N.D. d 
11)     Tetryl            0.00   0.00         0        0    N.D. d    N.D. d 
12)     2,4,6-Trinitroto  0.00   0.00         0        0    N.D. d    N.D. d 
13)     2-Amino-4,6-Dini  0.00   0.00         0        0    N.D. d    N.D. d 
14)     4-Amino-2,6-Dini  0.00   0.00         0        0    N.D. d    N.D. d 
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066722.D  8330B_101119_PLUS.M      Mon Oct 28 14:02:02 2019      Page 1

BB066722.D: FA69146-5  54MW1    page 1 of 2

Sample Results: BB066722.D
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066722.D\dad1B.ch Vial: 40
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066722.D\dad1A.ch
  Acq On    : 23-Oct-2019, 16:03:33                    Operator: williamh
  Sample    : FA69146-5                                Inst    : G1315B
  Misc      : op77364,GBB1935,980,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  8:39 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066812.D\dad1B.ch Vial: 33
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066812.D\dad1A.ch
  Acq On    : 28-Oct-2019, 16:38:22                    Operator: williamh
  Sample    : FA69146-5                                Inst    : G1315B
  Misc      : op77415,GBB1938,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:00:34 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.88  10.88   1058249  1892043  502.081   536.473  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  100.42%   107.29% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               0.00   0.00         0        0    N.D. d    N.D. d 
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               0.00   0.00         0        0    N.D. d    N.D. d 
 6)     1,3,5-Trinitrobe  0.00   0.00         0        0    N.D. d    N.D. d 
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  0.00   0.00         0        0    N.D. d    N.D. d 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D. d    N.D. d 
10)     Nitroglycerin     0.00   0.00         0        0    N.D. d    N.D. d 
11)     Tetryl            0.00   0.00         0        0    N.D. d    N.D. d 
12)     2,4,6-Trinitroto  0.00   0.00         0        0    N.D. d    N.D. d 
13)     2-Amino-4,6-Dini  0.00   0.00         0        0    N.D. d    N.D. d 
14)     4-Amino-2,6-Dini  0.00   0.00         0        0    N.D. d    N.D. d 
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066812.D\dad1B.ch Vial: 33
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066812.D\dad1A.ch
  Acq On    : 28-Oct-2019, 16:38:22                    Operator: williamh
  Sample    : FA69146-5                                Inst    : G1315B
  Misc      : op77415,GBB1938,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:12 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066717.D\dad1B.ch Vial: 35
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066717.D\dad1A.ch
  Acq On    : 23-Oct-2019, 13:33:42                    Operator: williamh
  Sample    : op77364-MB                               Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24 09:07:59 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.90  10.90   1078574  1936548  511.724   549.092  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  102.34%   109.82% 

Target Compounds                                                     
 1)     TNX               0.00   0.00         0        0    N.D. d    N.D. d 
 2)     HMX               0.00   0.00         0        0    N.D. d    N.D. d 
 3)     DNX               0.00   0.00         0        0    N.D. d    N.D. d 
 4)     MNX               0.00   0.00         0        0    N.D. d    N.D. d 
 5)     RDX               0.00   0.00         0        0    N.D. d    N.D. d 
 6)     1,3,5-Trinitrobe  0.00   0.00         0        0    N.D. d    N.D. d 
 7)     1,3-Dinitrobenze  0.00   0.00         0        0    N.D. d    N.D. d 
 8)     3,5-Dinitroanili  0.00   0.00         0        0    N.D. d    N.D. d 
 9)     Nitrobenzene      0.00   0.00         0        0    N.D. d    N.D. d 
10)     Nitroglycerin     0.00   0.00         0        0    N.D. d    N.D. d 
11)     Tetryl            0.00   0.00         0        0    N.D. d    N.D. d 
12)     2,4,6-Trinitroto  0.00   0.00         0        0    N.D. d    N.D. d 
13)     2-Amino-4,6-Dini  0.00   0.00         0        0    N.D. d    N.D. d 
14)     4-Amino-2,6-Dini  0.00   0.00         0        0    N.D. d    N.D. d 
16)     2,4-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
17)     2,6-Dinitrotolue  0.00   0.00         0        0    N.D. d    N.D. d 
18)     o-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
19)     p-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
20)     m-Nitrotoluene    0.00   0.00         0        0    N.D. d    N.D. d 
21)     PETN              0.00   0.00         0        0    N.D. d    N.D. d 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066717.D\dad1B.ch Vial: 35
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066717.D\dad1A.ch
  Acq On    : 23-Oct-2019, 13:33:42                    Operator: williamh
  Sample    : op77364-MB                               Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  9:35 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066716.D\dad1B.ch Vial: 34
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066716.D\dad1A.ch
  Acq On    : 23-Oct-2019, 13:03:42                    Operator: williamh
  Sample    : op77364-BS                               Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24 09:07:58 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.88  10.88   1100587  1904638  522.168   540.044  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  104.43%   108.01% 

Target Compounds                                                     
 1)     TNX               1.33   1.33    876058  1353263  312.255   301.650  
 2)     HMX               1.46   1.47    834947  2258583  502.160   490.869  
 3)     DNX               1.70   1.70    649495  1051481  461.060   453.628  
 4)     MNX               2.28   2.28   1105451  1727588  422.691   430.501  
 5)     RDX               2.89   2.89    942950  1538673  467.241   480.795  
 6)     1,3,5-Trinitrobe  4.65   4.65   2124861  3998831  479.221   478.824  
 7)     1,3-Dinitrobenze  5.82   5.82   2798554  1938594  497.802   505.671  
 8)     3,5-Dinitroanili  6.17   6.17   2108819  3593793  492.304   486.876  
 9)     Nitrobenzene      7.30   7.30   1554643  1479290  457.616   441.670  
10)     Nitroglycerin     0.00   8.86         0   628373    N.D.    485.405 #
11)     Tetryl            9.22   9.22   1286911  2071918  402.066   400.770  
12)     2,4,6-Trinitroto  9.67   9.67   1909490  2284376  480.169   481.960  
13)     2-Amino-4,6-Dini  9.98   9.98   1736486  2605245  482.609   485.857  
14)     4-Amino-2,6-Dini 10.44  10.44   1254344  2486831  468.285   476.143  
16)     2,4-Dinitrotolue 11.55  11.55   2438549  1538413  489.890   497.024  
17)     2,6-Dinitrotolue 11.99  11.98   1659098  1935542  557.929   528.266  
18)     o-Nitrotoluene   14.96  14.96   1047258  1458358  438.806   458.827  
19)     p-Nitrotoluene   15.54  15.54   1699753  1481432  440.991   495.595  
20)     m-Nitrotoluene   16.42  16.42   1551258  1689419  446.294   422.551  
21)     PETN              0.00  18.35         0   375023    N.D.    268.512m#

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066716.D  8330B_101119_PLUS.M      Thu Oct 24 09:47:01 2019      Page 1
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066716.D\dad1B.ch Vial: 34
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066716.D\dad1A.ch
  Acq On    : 23-Oct-2019, 13:03:42                    Operator: williamh
  Sample    : op77364-BS                               Inst    : G1315B
  Misc      : op77364,GBB1935,1000,,,10,1,water        Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  9:32 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: OP77364-BS Method: SW846 8330B
Lab FileID: BB066716.D Analyst approved: 10/24/19 09:56  William Hustedde
Injection Time: 10/23/19 13:03 Supervisor approved: 10/28/19 17:23  Mike Eger

R.T.
Parameter CAS Sig# (min.) Reason

PETN 78-11-5 2 18.35 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1935\BB066716.D\dad1B.ch Vial: 34
  Signal #2 : C:\HPCHEM\2\DATA\GBB1935\BB066716.D\dad1A.ch
  Acq On    : 23-Oct-2019, 13:03:42                    Operator: williamh
  Sample    : op77364-BS                               Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 24  9:07 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1936\BB066740.D\dad1B.ch Vial: 3
  Signal #2 : C:\HPCHEM\2\DATA\GBB1936\BB066740.D\dad1A.ch
  Acq On    : 24-Oct-2019, 11:43:19                    Operator: williamh
  Sample    : op77364-MS                               Inst    : G1315B
  Misc      : op77364,GBB1936,500,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 25 11:40:46 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.88  10.88   1105862  1927567  524.671   546.546  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  104.93%   109.31% 

Target Compounds                                                     
 1)     TNX               1.32   1.32   1085059  1734203  386.750   386.564  
 2)     HMX               1.46   1.46   2356277  6420800 1417.130  1395.464  
 3)     DNX               1.70   1.69    705268  1223606  500.652   528.276  
 4)     MNX               2.28   2.28   1073062  1662549  410.306   414.294  
 5)     RDX               2.89   2.89    986085  1617937  488.615   505.563  
 6)     1,3,5-Trinitrobe  4.65   4.65   6118658 11635659 1379.943  1393.265  
 7)     1,3-Dinitrobenze  5.81   5.81   2768513  2015607  492.458   525.760  
 8)     3,5-Dinitroanili  6.16   6.16   2121136  3732935  495.180   505.727  
 9)     Nitrobenzene      7.29   7.29   1567409  1527174  461.374   455.967  
10)     Nitroglycerin     0.00   8.86         0   620407    N.D.    479.251 #
11)     Tetryl            9.22   9.22   1255561  2010620  392.271   388.913  
12)     2,4,6-Trinitroto  9.67   9.67   3831803  4629314  963.562   976.698  
13)     2-Amino-4,6-Dini  9.98   9.98   2384687  3660810  662.758   682.711  
14)     4-Amino-2,6-Dini 10.43  10.43   1514066  3036990  565.248   581.479  
16)     2,4-Dinitrotolue 11.54  11.54   2409866  1505610  484.127   486.426  
17)     2,6-Dinitrotolue 11.98  11.98   1773187  2126524  596.295   580.390  
18)     o-Nitrotoluene   14.96  14.96   1050831  1458116  440.303   458.751  
19)     p-Nitrotoluene   15.54  15.54   1731685  1499377  449.276   501.598  
20)     m-Nitrotoluene   16.42  16.42   1610103  1725988  463.223   431.661  
21)     PETN              0.00  18.34         0   379334    N.D. d  271.598m 

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066740.D  8330B_101119_PLUS.M      Fri Oct 25 14:29:27 2019      Page 1
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1936\BB066740.D\dad1B.ch Vial: 3
  Signal #2 : C:\HPCHEM\2\DATA\GBB1936\BB066740.D\dad1A.ch
  Acq On    : 24-Oct-2019, 11:43:19                    Operator: williamh
  Sample    : op77364-MS                               Inst    : G1315B
  Misc      : op77364,GBB1936,500,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 25 11:50 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: OP77364-MS Method: SW846 8330B
Lab FileID: BB066740.D Analyst approved: 10/29/19 17:44  Naresh Jiawan
Injection Time: 10/24/19 11:43 Supervisor approved: 10/29/19 17:44  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

PETN 78-11-5 2 18.34 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1936\BB066740.D\dad1B.ch Vial: 3
  Signal #2 : C:\HPCHEM\2\DATA\GBB1936\BB066740.D\dad1A.ch
  Acq On    : 24-Oct-2019, 11:43:19                    Operator: williamh
  Sample    : op77364-MS                               Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 25 11:40 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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 (+) = Expected Retention Time
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1936\BB066741.D\dad1B.ch Vial: 4
  Signal #2 : C:\HPCHEM\2\DATA\GBB1936\BB066741.D\dad1A.ch
  Acq On    : 24-Oct-2019, 12:13:16                    Operator: williamh
  Sample    : op77364-MSD                              Inst    : G1315B
  Misc      : op77364,GBB1936,500,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 25 11:40:47 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.88  10.88   1056197  1968557  501.108   558.168  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  100.22%   111.63% 

Target Compounds                                                     
 1)     TNX               1.32   1.32   1080893  1728361  385.265   385.261  
 2)     HMX               1.46   1.46   2309411  6334810 1388.944  1376.775  
 3)     DNX               1.70   1.70    740291  1245734  525.514   537.880  
 4)     MNX               2.28   2.28   1142651  1759329  436.915   438.411  
 5)     RDX               2.89   2.89   1014161  1650994  502.527   515.893  
 6)     1,3,5-Trinitrobe  4.65   4.65   6141163 11572356 1385.019  1385.685  
 7)     1,3-Dinitrobenze  5.82   5.82   2809423  1982083  499.735   517.015  
 8)     3,5-Dinitroanili  6.17   6.17   2175363  3727775  507.839   505.028  
 9)     Nitrobenzene      7.29   7.29   1532176  1492314  451.003   445.559  
10)     Nitroglycerin     0.00   8.86         0   705104    N.D.    544.678 #
11)     Tetryl            9.22   9.22   1372285  2331041  428.739   450.892  
12)     2,4,6-Trinitroto  9.67   9.67   3857776  4769600  970.093  1006.295  
13)     2-Amino-4,6-Dini  9.98   9.98   2389817  3793632  664.184   707.481  
14)     4-Amino-2,6-Dini 10.43  10.43   1488159  3119938  555.576   597.361  
16)     2,4-Dinitrotolue 11.54  11.54   2373416  1519908  476.805   491.045  
17)     2,6-Dinitrotolue 11.99  11.98   1737460  2154935  584.281   588.144  
18)     o-Nitrotoluene   14.95  14.95   1062099  1462072  445.025   459.996  
19)     p-Nitrotoluene   15.53  15.53   1727802  1500197  448.269   501.873  
20)     m-Nitrotoluene   16.41  16.42   1571913  1714905  452.236   428.900  
21)     PETN              0.00  18.34         0   379907    N.D.    272.009m#

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066741.D  8330B_101119_PLUS.M      Fri Oct 25 14:29:28 2019      Page 1
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1936\BB066741.D\dad1B.ch Vial: 4
  Signal #2 : C:\HPCHEM\2\DATA\GBB1936\BB066741.D\dad1A.ch
  Acq On    : 24-Oct-2019, 12:13:16                    Operator: williamh
  Sample    : op77364-MSD                              Inst    : G1315B
  Misc      : op77364,GBB1936,500,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 25 11:50 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm
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Manual Integration Approval Summary Page 1 of 1     

Sample Number: OP77364-MSD Method: SW846 8330B
Lab FileID: BB066741.D Analyst approved: 10/29/19 17:44  Naresh Jiawan
Injection Time: 10/24/19 12:13 Supervisor approved: 10/29/19 17:44  Naresh Jiawan

R.T.
Parameter CAS Sig# (min.) Reason

PETN 78-11-5 2 18.34 Poor instrument integration
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Quantitation Report (Qedit)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1936\BB066741.D\dad1B.ch Vial: 4
  Signal #2 : C:\HPCHEM\2\DATA\GBB1936\BB066741.D\dad1A.ch
  Acq On    : 24-Oct-2019, 12:13:16                    Operator: williamh
  Sample    : op77364-MSD                              Inst    : G1315B
  Misc      :                                          Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 25 11:40 2019  Quant Results File: 8330B_101119_PLUS.RES

  Method       : C:\MSDCHEM\2\METHODS\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Multiple Level Calibration
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response   0
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 (+) = Expected Retention Time
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      Quantitation Report    (QT Reviewed)

  Signal #1 : C:\HPCHEM\2\DATA\GBB1938\BB066814.D\dad1B.ch Vial: 2
  Signal #2 : C:\HPCHEM\2\DATA\GBB1938\BB066814.D\dad1A.ch
  Acq On    : 28-Oct-2019, 17:38:21                    Operator: williamh
  Sample    : cc1929-1000                              Inst    : G1315B
  Misc      : op77415,GBB1938,500,,,10,1,water         Multiplr: 1.00
  IntFile Signal #1: events.e     IntFile Signal #2: EVENTS2.E
  Quant Time: Oct 29 10:00:36 2019  Quant Results File: 8330B_101119_PLUS.RES

  Quant Method : C:\MSDCHEM\2...\8330B_101119_PLUS.M (Chemstation Integrator)
  Title        : Explosives by 8330A,8330B,8332
  Last Update  : Mon Oct 21 16:11:05 2019
  Response via : Initial Calibration
  DataAcq Meth : 8330B.M

  Volume Inj.     : 100ul
  Signal #1 Phase : Extend C-18       Signal #2 Phase: Extend C-18
  Signal #1 Info  : DAD 254/270nm     Signal #2 Info : DAD 235/214nm

   Compound          RT#1   RT#2    Resp#1   Resp#2     ppb       ppb 
-------------------------------------------------------------------------

System Monitoring Compounds
15) S   3,4-Dinitrotolue 10.89  10.89   1939893  3434487  920.373   973.820  
  Spiked Amount    500.000 Range  70 - 136  Recovery   =  184.07%#  194.76%#

Target Compounds                                                     
 1)     TNX               1.34   1.34   2573146  3983335  917.152   887.907  
 2)     HMX               1.47   1.47   1615499  4396159  971.606   955.439  
 3)     DNX               1.71   1.71   1594856  2532552 1132.148  1099.618  
 4)     MNX               2.29   2.29   2295915  3546298  877.888   883.709  
 5)     RDX               2.90   2.90   1861161  2988095  922.224   933.702  
 6)     1,3,5-Trinitrobe  4.67   4.67   4114395  7602890  927.921   910.377  
 7)     1,3-Dinitrobenze  5.83   5.83   5197729  3632619  924.562   947.548  
 8)     3,5-Dinitroanili  6.18   6.18   3966050  6799387  925.875   921.160  
 9)     Nitrobenzene      7.31   7.31   3091044  3054982  909.863   912.123  
10)     Nitroglycerin     0.00   8.86         0  1192906    N.D.    921.496 #
11)     Tetryl            9.22   9.22   2778444  4529174  868.061   876.076  
12)     2,4,6-Trinitroto  9.68   9.68   3631814  4381575  913.272   924.429  
13)     2-Amino-4,6-Dini 10.00  10.00   3351658  5063710  931.501   944.340  
14)     4-Amino-2,6-Dini 10.45  10.45   2422091  4853471  904.241   929.273  
16)     2,4-Dinitrotolue 11.55  11.56   4601375  2985169  924.388   964.435  
17)     2,6-Dinitrotolue 11.99  11.99   2710265  3544975  911.419   967.526  
18)     o-Nitrotoluene   14.96  14.96   2193535  3064726  919.102   964.221  
19)     p-Nitrotoluene   15.54  15.54   3436158  2980646  891.492   997.139  
20)     m-Nitrotoluene   16.41  16.42   3197358  3701065  919.873   921.447  
21)     PETN              0.00  18.34         0  1364559    N.D.    977.007m#

-----------------------------------------------------------------------------
(f)=RT Delta > 1/2 Window (#)=Amounts differ by > 40%  (m)=manual int.
BB066814.D  8330B_101119_PLUS.M      Tue Oct 29 14:18:34 2019      Page 1

Manual Integrations
APPROVED

(compounds with "m" flag)
Naresh Jiawan
10/29/19 17:08
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Instrument Run Log GBB1929    page 1 of 2

Run Sequence: GBB1929
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Run Sequence: GGG2778
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SWMU 54 Monitored Natural Attenuation Sampling Year Eight Report 
Radford Army Ammunition Plant 

Radford, Virginia 

 

APPENDIX C 
MANN-KENDALL TEST RESULTS 
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	9.1.2.10: GG618372.D edits:   2-Amino-4,6-Dinitrotoluene

	9.1.3: BB067860.D: FA72036-2  54MW13
	9.1.3.1: BB067860.D Manual Integration Summary
	9.1.3.2: BB067860.D edits:   HMX
	9.1.3.3: BB067860.D edits:   HMX
	9.1.3.4: BB067860.D edits:   RDX
	9.1.3.5: BB067860.D edits:   1,3,5-Trinitrobenzene
	9.1.3.6: BB067860.D edits:   3,5-Dinitroaniline

	9.1.4: GG618373.D: FA72036-2  54MW13 (Confirmation run)
	9.1.4.1: GG618373.D Manual Integration Summary
	9.1.4.2: GG618373.D edits:   HMX
	9.1.4.3: GG618373.D edits:   HMX
	9.1.4.4: GG618373.D edits:   1,3,5-Trinitrobenzene
	9.1.4.5: GG618373.D edits:   2,4,6-Trinitrotoluene
	9.1.4.6: GG618373.D edits:   3,4-Dinitrotoluene
	9.1.4.7: GG618373.D edits:   3,5-Dinitroaniline
	9.1.4.8: GG618373.D edits:   3,5-Dinitroaniline
	9.1.4.9: GG618373.D edits:   4-Amino-2,6-Dinitrotoluene
	9.1.4.10: GG618373.D edits:   4-Amino-2,6-Dinitrotoluene
	9.1.4.11: GG618373.D edits:   2-Amino-4,6-Dinitrotoluene

	9.1.5: BB067861.D: FA72036-3  54TW13
	9.1.5.1: BB067861.D Manual Integration Summary
	9.1.5.2: BB067861.D edits:   1,3,5-Trinitrobenzene
	9.1.5.3: BB067861.D edits:   3,5-Dinitroaniline
	9.1.5.4: BB067861.D edits:   3,5-Dinitroaniline

	9.1.6: GG618384.D: FA72036-3  54TW13 (Confirmation run)
	9.1.6.1: GG618384.D Manual Integration Summary
	9.1.6.2: GG618384.D edits:   HMX
	9.1.6.3: GG618384.D edits:   HMX
	9.1.6.4: GG618384.D edits:   2,4,6-Trinitrotoluene
	9.1.6.5: GG618384.D edits:   3,4-Dinitrotoluene
	9.1.6.6: GG618384.D edits:   2-Amino-4,6-Dinitrotoluene

	9.1.7: BB067850.D: FA72036-4  54MW12
	9.1.7.1: BB067850.D Manual Integration Summary
	9.1.7.2: BB067850.D edits:   1,3,5-Trinitrobenzene
	9.1.7.3: BB067850.D edits:   3,5-Dinitroaniline
	9.1.7.4: BB067850.D edits:   3,4-Dinitrotoluene

	9.1.8: GG618385.D: FA72036-4  54MW12 (Confirmation run)
	9.1.8.1: GG618385.D Manual Integration Summary
	9.1.8.2: GG618385.D edits:   HMX
	9.1.8.3: GG618385.D edits:   HMX
	9.1.8.4: GG618385.D edits:   2,4,6-Trinitrotoluene
	9.1.8.5: GG618385.D edits:   3,4-Dinitrotoluene
	9.1.8.6: GG618385.D edits:   4-Amino-2,6-Dinitrotoluene
	9.1.8.7: GG618385.D edits:   2-Amino-4,6-Dinitrotoluene

	9.1.9: BB067862.D: FA72036-5  54MW1

	9.2: Method Blanks
	9.2.1: BB067849.D: OP78763-MB  Method Blank
	9.2.2: GG618370.D: OP78763-MB  Method Blank

	9.3: Blank Spikes
	9.3.1: BB067848.D: OP78763-BS  Blank Spike
	9.3.1.1: BB067848.D Manual Integration Summary
	9.3.1.2: BB067848.D edits:   1,3,5-Trinitrobenzene
	9.3.1.3: BB067848.D edits:   1,3,5-Trinitrobenzene
	9.3.1.4: BB067848.D edits:   1,3-Dinitrobenzene
	9.3.1.5: BB067848.D edits:   1,3-Dinitrobenzene
	9.3.1.6: BB067848.D edits:   3,5-Dinitroaniline
	9.3.1.7: BB067848.D edits:   o-Nitrotoluene
	9.3.1.8: BB067848.D edits:   m-Nitrotoluene
	9.3.1.9: BB067848.D edits:   PETN


	9.4: Matrix Spike/Matrix Spike Duplicates
	9.4.1: BB067851.D: OP78763-MS  Matrix Spike
	9.4.1.1: BB067851.D Manual Integration Summary
	9.4.1.2: BB067851.D edits:   1,3,5-Trinitrobenzene
	9.4.1.3: BB067851.D edits:   1,3-Dinitrobenzene
	9.4.1.4: BB067851.D edits:   3,5-Dinitroaniline
	9.4.1.5: BB067851.D edits:   o-Nitrotoluene
	9.4.1.6: BB067851.D edits:   m-Nitrotoluene
	9.4.1.7: BB067851.D edits:   PETN

	9.4.2: BB067852.D: OP78763-MSD  Matrix Spike Duplicate
	9.4.2.1: BB067852.D Manual Integration Summary
	9.4.2.2: BB067852.D edits:   1,3,5-Trinitrobenzene
	9.4.2.3: BB067852.D edits:   1,3-Dinitrobenzene
	9.4.2.4: BB067852.D edits:   3,5-Dinitroaniline
	9.4.2.5: BB067852.D edits:   o-Nitrotoluene
	9.4.2.6: BB067852.D edits:   o-Nitrotoluene
	9.4.2.7: BB067852.D edits:   m-Nitrotoluene
	9.4.2.8: BB067852.D edits:   m-Nitrotoluene
	9.4.2.9: BB067852.D edits:   PETN


	9.5: Initial and Continuing Calibrations
	9.5.1: BB067770.D: GBB1975-IC1975  Initial Calibration (20)
	9.5.1.1: BB067770.D Manual Integration Summary
	9.5.1.2: BB067770.D edits:   HMX
	9.5.1.3: BB067770.D edits:   DNX
	9.5.1.4: BB067770.D edits:   MNX
	9.5.1.5: BB067770.D edits:   RDX
	9.5.1.6: BB067770.D edits:   RDX
	9.5.1.7: BB067770.D edits:   1,3,5-Trinitrobenzene
	9.5.1.8: BB067770.D edits:   1,3-Dinitrobenzene
	9.5.1.9: BB067770.D edits:   1,3-Dinitrobenzene
	9.5.1.10: BB067770.D edits:   1,3-Dinitrobenzene
	9.5.1.11: BB067770.D edits:   1,3-Dinitrobenzene
	9.5.1.12: BB067770.D edits:   3,5-Dinitroaniline
	9.5.1.13: BB067770.D edits:   3,5-Dinitroaniline
	9.5.1.14: BB067770.D edits:   Nitrobenzene
	9.5.1.15: BB067770.D edits:   Nitrobenzene
	9.5.1.16: BB067770.D edits:   Nitrobenzene
	9.5.1.17: BB067770.D edits:   2,4-Dinitrotoluene
	9.5.1.18: BB067770.D edits:   2,4-Dinitrotoluene
	9.5.1.19: BB067770.D edits:   2,4-Dinitrotoluene
	9.5.1.20: BB067770.D edits:   2,6-Dinitrotoluene
	9.5.1.21: BB067770.D edits:   2,6-Dinitrotoluene
	9.5.1.22: BB067770.D edits:   o-Nitrotoluene
	9.5.1.23: BB067770.D edits:   o-Nitrotoluene
	9.5.1.24: BB067770.D edits:   p-Nitrotoluene
	9.5.1.25: BB067770.D edits:   p-Nitrotoluene
	9.5.1.26: BB067770.D edits:   m-Nitrotoluene
	9.5.1.27: BB067770.D edits:   m-Nitrotoluene

	9.5.2: BB067771.D: GBB1975-IC1975  Initial Calibration (50)
	9.5.2.1: BB067771.D Manual Integration Summary
	9.5.2.2: BB067771.D edits:   HMX
	9.5.2.3: BB067771.D edits:   HMX
	9.5.2.4: BB067771.D edits:   1,3-Dinitrobenzene
	9.5.2.5: BB067771.D edits:   1,3-Dinitrobenzene
	9.5.2.6: BB067771.D edits:   3,5-Dinitroaniline
	9.5.2.7: BB067771.D edits:   2,4-Dinitrotoluene
	9.5.2.8: BB067771.D edits:   2,4-Dinitrotoluene
	9.5.2.9: BB067771.D edits:   o-Nitrotoluene
	9.5.2.10: BB067771.D edits:   o-Nitrotoluene
	9.5.2.11: BB067771.D edits:   m-Nitrotoluene
	9.5.2.12: BB067771.D edits:   m-Nitrotoluene
	9.5.2.13: BB067771.D edits:   m-Nitrotoluene
	9.5.2.14: BB067771.D edits:   m-Nitrotoluene
	9.5.2.15: BB067771.D edits:   PETN
	9.5.2.16: BB067771.D edits:   PETN

	9.5.3: BB067772.D: GBB1975-IC1975  Initial Calibration (100)
	9.5.3.1: BB067772.D Manual Integration Summary
	9.5.3.2: BB067772.D edits:   HMX
	9.5.3.3: BB067772.D edits:   MNX
	9.5.3.4: BB067772.D edits:   1,3,5-Trinitrobenzene
	9.5.3.5: BB067772.D edits:   1,3-Dinitrobenzene
	9.5.3.6: BB067772.D edits:   3,5-Dinitroaniline
	9.5.3.7: BB067772.D edits:   m-Nitrotoluene
	9.5.3.8: BB067772.D edits:   m-Nitrotoluene
	9.5.3.9: BB067772.D edits:   PETN
	9.5.3.10: BB067772.D edits:   PETN

	9.5.4: BB067773.D: GBB1975-IC1975  Initial Calibration (200)
	9.5.4.1: BB067773.D Manual Integration Summary
	9.5.4.2: BB067773.D edits:   HMX
	9.5.4.3: BB067773.D edits:   m-Nitrotoluene
	9.5.4.4: BB067773.D edits:   PETN
	9.5.4.5: BB067773.D edits:   PETN

	9.5.5: BB067774.D: GBB1975-IC1975  Initial Calibration (500)
	9.5.5.1: BB067774.D Manual Integration Summary
	9.5.5.2: BB067774.D edits:   HMX
	9.5.5.3: BB067774.D edits:   m-Nitrotoluene
	9.5.5.4: BB067774.D edits:   m-Nitrotoluene
	9.5.5.5: BB067774.D edits:   PETN
	9.5.5.6: BB067774.D edits:   PETN

	9.5.6: BB067775.D: GBB1975-ICC1975  Initial Calibration (1000)
	9.5.6.1: BB067775.D Manual Integration Summary
	9.5.6.2: BB067775.D edits:   m-Nitrotoluene
	9.5.6.3: BB067775.D edits:   PETN
	9.5.6.4: BB067775.D edits:   PETN

	9.5.7: BB067776.D: GBB1975-IC1975  Initial Calibration (2500)
	9.5.7.1: BB067776.D Manual Integration Summary
	9.5.7.2: BB067776.D edits:   PETN
	9.5.7.3: BB067776.D edits:   PETN

	9.5.8: BB067777.D: GBB1975-IC1975  Initial Calibration (5000)
	9.5.8.1: BB067777.D Manual Integration Summary
	9.5.8.2: BB067777.D edits:   PETN
	9.5.8.3: BB067777.D edits:   PETN

	9.5.9: BB067778.D: GBB1975-ICV1975  Initial Calibration Verification (1000)
	9.5.9.1: BB067778.D Manual Integration Summary
	9.5.9.2: BB067778.D edits:   PETN
	9.5.9.3: BB067778.D edits:   o-Nitrotoluene
	9.5.9.4: BB067778.D edits:   2,4,6-Trinitrotoluene
	9.5.9.5: BB067778.D edits:   PETN
	9.5.9.6: BB067778.D edits:   PETN
	9.5.9.7: BB067778.D edits:   o-Nitrotoluene

	9.5.10: BB067847.D: GBB1981-CC1975  Continuing Calibration (1000)
	9.5.10.1: BB067847.D Manual Integration Summary
	9.5.10.2: BB067847.D edits:   1,3,5-Trinitrobenzene
	9.5.10.3: BB067847.D edits:   1,3-Dinitrobenzene
	9.5.10.4: BB067847.D edits:   3,5-Dinitroaniline
	9.5.10.5: BB067847.D edits:   o-Nitrotoluene
	9.5.10.6: BB067847.D edits:   PETN
	9.5.10.7: BB067847.D edits:   1,3,5-Trinitrobenzene
	9.5.10.8: BB067847.D edits:   1,3-Dinitrobenzene
	9.5.10.9: BB067847.D edits:   1,3-Dinitrobenzene
	9.5.10.10: BB067847.D edits:   3,5-Dinitroaniline
	9.5.10.11: BB067847.D edits:   3,5-Dinitroaniline
	9.5.10.12: BB067847.D edits:   o-Nitrotoluene
	9.5.10.13: BB067847.D edits:   PETN

	9.5.11: BB067858.D: GBB1981-CC1975  Continuing Calibration (1000)
	9.5.11.1: BB067858.D Manual Integration Summary
	9.5.11.2: BB067858.D edits:   1,3-Dinitrobenzene
	9.5.11.3: BB067858.D edits:   3,5-Dinitroaniline
	9.5.11.4: BB067858.D edits:   4-Amino-2,6-Dinitrotoluene
	9.5.11.5: BB067858.D edits:   o-Nitrotoluene
	9.5.11.6: BB067858.D edits:   PETN
	9.5.11.7: BB067858.D edits:   1,3,5-Trinitrobenzene
	9.5.11.8: BB067858.D edits:   1,3,5-Trinitrobenzene
	9.5.11.9: BB067858.D edits:   1,3-Dinitrobenzene
	9.5.11.10: BB067858.D edits:   1,3-Dinitrobenzene
	9.5.11.11: BB067858.D edits:   3,5-Dinitroaniline
	9.5.11.12: BB067858.D edits:   3,5-Dinitroaniline
	9.5.11.13: BB067858.D edits:   m-Nitrotoluene
	9.5.11.14: BB067858.D edits:   PETN

	9.5.12: BB067868.D: GBB1981-ECC1975  End Calibration (1000)
	9.5.12.1: BB067868.D Manual Integration Summary
	9.5.12.2: BB067868.D edits:   1,3,5-Trinitrobenzene
	9.5.12.3: BB067868.D edits:   1,3-Dinitrobenzene
	9.5.12.4: BB067868.D edits:   1,3-Dinitrobenzene
	9.5.12.5: BB067868.D edits:   o-Nitrotoluene
	9.5.12.6: BB067868.D edits:   o-Nitrotoluene
	9.5.12.7: BB067868.D edits:   m-Nitrotoluene
	9.5.12.8: BB067868.D edits:   PETN

	9.5.13: GG617747.D: GGG2769-IC2769  Initial Calibration (20)
	9.5.13.1: GG617747.D Manual Integration Summary
	9.5.13.2: GG617747.D edits:   HMX
	9.5.13.3: GG617747.D edits:   DNX
	9.5.13.4: GG617747.D edits:   MNX
	9.5.13.5: GG617747.D edits:   1,3-Dinitrobenzene
	9.5.13.6: GG617747.D edits:   Nitrobenzene
	9.5.13.7: GG617747.D edits:   Tetryl
	9.5.13.8: GG617747.D edits:   3,4-Dinitrotoluene
	9.5.13.9: GG617747.D edits:   2,6-Dinitrotoluene
	9.5.13.10: GG617747.D edits:   2,4-Dinitrotoluene
	9.5.13.11: GG617747.D edits:   p-Nitrotoluene
	9.5.13.12: GG617747.D edits:   4-Amino-2,6-Dinitrotoluene
	9.5.13.13: GG617747.D edits:   m-Nitrotoluene

	9.5.14: GG617748.D: GGG2769-IC2769  Initial Calibration (50)
	9.5.14.1: GG617748.D Manual Integration Summary
	9.5.14.2: GG617748.D edits:   TNX
	9.5.14.3: GG617748.D edits:   HMX
	9.5.14.4: GG617748.D edits:   DNX
	9.5.14.5: GG617748.D edits:   MNX
	9.5.14.6: GG617748.D edits:   1,3-Dinitrobenzene
	9.5.14.7: GG617748.D edits:   Nitrobenzene
	9.5.14.8: GG617748.D edits:   2,4,6-Trinitrotoluene
	9.5.14.9: GG617748.D edits:   Nitroglycerin
	9.5.14.10: GG617748.D edits:   Tetryl
	9.5.14.11: GG617748.D edits:   3,4-Dinitrotoluene
	9.5.14.12: GG617748.D edits:   p-Nitrotoluene
	9.5.14.13: GG617748.D edits:   4-Amino-2,6-Dinitrotoluene
	9.5.14.14: GG617748.D edits:   m-Nitrotoluene
	9.5.14.15: GG617748.D edits:   2,4,6-Trinitrotoluene
	9.5.14.16: GG617748.D edits:   Nitrobenzene
	9.5.14.17: GG617748.D edits:   2,4,6-Trinitrotoluene
	9.5.14.18: GG617748.D edits:   Tetryl

	9.5.15: GG617749.D: GGG2769-IC2769  Initial Calibration (100)
	9.5.15.1: GG617749.D Manual Integration Summary
	9.5.15.2: GG617749.D edits:   TNX
	9.5.15.3: GG617749.D edits:   HMX
	9.5.15.4: GG617749.D edits:   DNX
	9.5.15.5: GG617749.D edits:   1,3-Dinitrobenzene
	9.5.15.6: GG617749.D edits:   Nitrobenzene
	9.5.15.7: GG617749.D edits:   2,4,6-Trinitrotoluene
	9.5.15.8: GG617749.D edits:   Nitroglycerin
	9.5.15.9: GG617749.D edits:   Tetryl
	9.5.15.10: GG617749.D edits:   Nitrobenzene
	9.5.15.11: GG617749.D edits:   2,4,6-Trinitrotoluene
	9.5.15.12: GG617749.D edits:   Nitroglycerin
	9.5.15.13: GG617749.D edits:   Tetryl

	9.5.16: GG617750.D: GGG2769-IC2769  Initial Calibration (200)
	9.5.16.1: GG617750.D Manual Integration Summary
	9.5.16.2: GG617750.D edits:   TNX
	9.5.16.3: GG617750.D edits:   HMX
	9.5.16.4: GG617750.D edits:   DNX
	9.5.16.5: GG617750.D edits:   1,3-Dinitrobenzene
	9.5.16.6: GG617750.D edits:   Nitrobenzene
	9.5.16.7: GG617750.D edits:   2,4,6-Trinitrotoluene
	9.5.16.8: GG617750.D edits:   Nitroglycerin
	9.5.16.9: GG617750.D edits:   Tetryl
	9.5.16.10: GG617750.D edits:   Nitrobenzene
	9.5.16.11: GG617750.D edits:   2,4,6-Trinitrotoluene
	9.5.16.12: GG617750.D edits:   Nitroglycerin
	9.5.16.13: GG617750.D edits:   Tetryl

	9.5.17: GG617751.D: GGG2769-IC2769  Initial Calibration (500)
	9.5.17.1: GG617751.D Manual Integration Summary
	9.5.17.2: GG617751.D edits:   TNX
	9.5.17.3: GG617751.D edits:   HMX
	9.5.17.4: GG617751.D edits:   DNX
	9.5.17.5: GG617751.D edits:   Nitrobenzene
	9.5.17.6: GG617751.D edits:   2,4,6-Trinitrotoluene
	9.5.17.7: GG617751.D edits:   Nitroglycerin
	9.5.17.8: GG617751.D edits:   Tetryl
	9.5.17.9: GG617751.D edits:   Nitroglycerin
	9.5.17.10: GG617751.D edits:   Tetryl
	9.5.17.11: GG617751.D edits:   2,4,6-Trinitrotoluene
	9.5.17.12: GG617751.D edits:   Nitrobenzene

	9.5.18: GG617752.D: GGG2769-ICC2769  Initial Calibration (1000)
	9.5.18.1: GG617752.D Manual Integration Summary
	9.5.18.2: GG617752.D edits:   TNX
	9.5.18.3: GG617752.D edits:   HMX
	9.5.18.4: GG617752.D edits:   DNX

	9.5.19: GG617753.D: GGG2769-IC2769  Initial Calibration (2500)
	9.5.20: GG617754.D: GGG2769-IC2769  Initial Calibration (5000)
	9.5.21: GG617755.D: GGG2769-ICV2769  Initial Calibration Verification (1000)
	9.5.21.1: GG617755.D Manual Integration Summary

	9.5.22: GG618363.D: GGG2806-CC2769  Continuing Calibration (1000)
	9.5.22.1: GG618363.D Manual Integration Summary
	9.5.22.2: GG618363.D edits:   HMX
	9.5.22.3: GG618363.D edits:   HMX
	9.5.22.4: GG618363.D edits:   3,4-Dinitrotoluene
	9.5.22.5: GG618363.D edits:   2,6-Dinitrotoluene
	9.5.22.6: GG618363.D edits:   PETN
	9.5.22.7: GG618363.D edits:   HMX
	9.5.22.8: GG618363.D edits:   HMX
	9.5.22.9: GG618363.D edits:   DNX
	9.5.22.10: GG618363.D edits:   3,4-Dinitrotoluene
	9.5.22.11: GG618363.D edits:   2,6-Dinitrotoluene

	9.5.23: GG618374.D: GGG2806-ECC2769  End Calibration (1000)
	9.5.23.1: GG618374.D Manual Integration Summary
	9.5.23.2: GG618374.D edits:   HMX
	9.5.23.3: GG618374.D edits:   HMX
	9.5.23.4: GG618374.D edits:   DNX
	9.5.23.5: GG618374.D edits:   3,4-Dinitrotoluene
	9.5.23.6: GG618374.D edits:   2,6-Dinitrotoluene

	9.5.24: GG618383.D: GGG2807-CC2769  Continuing Calibration (1000)
	9.5.24.1: GG618383.D Manual Integration Summary
	9.5.24.2: GG618383.D edits:   HMX
	9.5.24.3: GG618383.D edits:   DNX
	9.5.24.4: GG618383.D edits:   3,4-Dinitrotoluene
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