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Technical Area (TA) 63 Transuranic Waste Facility 
Soil Vapor Monitoring System Report, August 2021 (Quarter 16) 

Los Alamos National Laboratory, EPA ID# NM0890010515 

I. Introduction
This report provides the August 2021 (Quarter 16) soil vapor sampling results from the 
Technical Area (TA) 63 Transuranic Waste Facility (TWF) soil vapor monitoring network at Los 
Alamos National Laboratory (LANL). The TWF vapor monitoring wells evaluate vapor-phase 
contaminants that may migrate from TA-50 Material Disposal Area (MDA) C, Solid Waste 
Management Unit 50-009, which is managed under the Compliance Order on Consent (Consent 
Order); the TWF is located south-east of MDA C. Quarterly sampling is required by the LANL 
Hazardous Waste Facility Permit (Permit), Part 3, Section 3.14.3 (Subsurface Vapor Monitoring) 
to prevent worker exposure to potentially harmful levels of volatile organic compounds (VOCs) 
at the site. 

Sampling and laboratory analytical results for Quarter 16 continue to confirm that VOC 
concentrations in the soil gas at the site are stable and do not exceed the screening levels 
established by the Permit. This report also presents a statistical analysis of the soil vapor data 
as part of an on-going review to determine the need for continued sampling on a quarterly basis. 

II. Background
The New Mexico Environment Department Hazardous Waste Bureau (NMED-HWB) approved a 
Permit modification for the construction of the TWF on December 23, 2013. Soil vapor 
monitoring wells were installed in August 2015 and baseline soil vapor monitoring samples were 
collected, as required by Permit Part 3, Section 3.14.3, in September 2015 with a corresponding 
report submitted to the NMED-HWB on October 29, 2015 (LANL, 2015). The September 2015 
sampling event represents the first quarterly sampling event and coincides with commencement 
of waste activities at the site. Quarterly reports for the last fifteen quarters are listed in the 
reference section (LANL, 2017 through LANL, 2021c).   

The TWF soil vapor monitoring network consists of five soil vapor monitoring wells located in or 
near the permitted storage area at TWF.  The vapor monitoring wells were installed as specified 
in Permit Section A.6.10 (Subsurface Vapor Monitoring). Figure 1, Soil Vapor Monitoring Well 
Locations at TA-63 TWF, depicts the locations of the five soil vapor monitoring wells comprising 
the TWF soil vapor monitoring network.  Vapor monitoring wells (VMW), VMW-1 (LANL 
Structure Number 63-2009) and VMW-2 (63-2010) are located proximal to the TWF storage 
building foundations and adjacent to the unit boundary that faces MDA C and the utility corridor 
on Puye Road.  A third vapor monitoring well, VMW-3 (63-2011), is located within the permitted 
unit at a point on the western edge of the unit and close to the utility corridor on Pajarito Road.  
The sampling ports for these three wells are located at a 5 foot nominal depth below the 
concrete pad of the TWF permitted storage unit.  Two vapor monitoring wells, VMW-4 (63-2012) 
and VMW-5 (63-2013), are located outside the permitted unit, across Puye Road to the north 
and closer to MDA C.  There are two sampling ports in VMW-4 and VMW-5 at depths of 25 and 
60 feet (ft) below the ground surface. Each vapor monitoring well and vapor monitoring port is 
sampled during quarterly sampling events for a total of seven (7) vapor samples. 

The Permit presents action levels within Permit Tables 3.14.3.1, 3.14.3.2, and 3.14.3.3 (Permit 
Tables) for VOC constituents of concern from the contaminant plume from MDA C. Each Permit 
Table presents soil gas screening levels (SGSLs) for each of the vapor monitoring well 
monitoring sample ports at 5ft, 25ft, and 60ft. The SGSLs are based on U.S. Environmental 
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Protection Agency (EPA) guidance. References to the guidance and an explanation of the 
calculations used to develop the SGSLs are presented in Permit Part 3. All VOC laboratory 
analytical sampling results are compared to the SGSLs, where listed. The primary constituent of 
concern at the site is trichloroethylene (TCE). 

III. Soil Vapor
Field work for the Quarter 16 sampling event took place on August 4, 2021. Soil vapor gases 
were extracted from the monitoring well sample ports through stainless steel tubing into 
stainless steel SUMMA canisters and submitted for laboratory analysis of VOCs using the EPA 
TO-15 method.  A total of nine (9) samples were collected, including one field duplicate from 
VMW-5, 60ft port, and one field blank sample.  The samples were analyzed for the constituents 
identified in the Permit Tables. There were no variances in the sampling procedures from the 
Permit requirements. 

Field blank analytical results starting in Quarter 6 through Quarter 14 (LANL, 2019a through 
LANL, 2021b) indicated the presence of ethylbenzene and xylene isomers in the field blank 
sample. These constituents were not present in any samples collected directly from the five soil 
vapor monitoring wells. In correspondence dated March 26, 2021 (NMED, 2021), the NMED-
HWB required that the source of the field blank contamination be identified. Field blanks are 
collected on-site during sampling events to detect and identify contaminants from the sampling 
site. An ultra-high pure nitrogen tank is used as the vapor source for the field blank. The 
nitrogen tank is connected to a SUMMA canister which is then sent to the analytical laboratory 
along with the other samples for analysis. Prior to the Quarter 15 sampling event, a new ultra-
high pure nitrogen tank was purchased and used for field blank sample collection which resulted 
in no detectable amounts of ethylbenzene or xylene isomers. The Quarter 16 sampling event 
field blank results have no detectable amounts of ethylbenzene or xylene isomers.  

IV. Analytical Results
A summary of the laboratory analytical results for the relevant VOCs detected in Quarter 16 is 
presented in Table 1, Detected Volatile Organic Compounds at TA-63 Transuranic Waste 
Facility – Quarter 16. The data continues to demonstrate that the detected concentrations of 
TCE and other VOCs do not exceed the relevant SGSLs in the Permit Tables. Laboratory 
analyses indicate some constituents are detected above laboratory report detection limits. Table 
1 provides the detected VOCs, both non-qualified and estimated or J-flagged detects. Each well 
port depth and constituent of concern has an associated SGSL that is presented in Table 1 for 
comparison to the analytical results. Also included in Table 1 is a calculated percentage of the 
analytical results compared to the relevant SGSL to demonstrate the relative constituent 
concentrations compared to the action levels.  

Laboratory results are processed through LANL’s Sample Management Office for quality 
assurance (QA)/quality control (QC); this data is presented as an Excel file included on the disc 
submitted with this report. Results for this quarter are also presented in Table 2, VOC Analytical 
Results for Soil Vapor Monitoring Wells at TA-63 Transuranic Waste Facility – Quarter 16. 

NMED-HWB correspondence dated May 23, 2018 (NMED, 2018), requires reporting of current 
and previous sampling results. Table 3, Current and Previous Analytical Results for 
Constituents Listed in Permit Tables, presents the current and previous quarterly soil gas 
laboratory analytical results for comparison and tracking. 
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Overall, TCE consistently demonstrates the highest VOC concentration at the site.  It is present 
in all five of the vapor sampling wells at all port depths. The detected concentrations are highest 
closer to MDA C.  Vapor monitoring well VMW-4 and VMW-5 are the closest vapor monitoring 
wells to MDA C. The TCE concentrations measured in VMW-4 are 2100 micrograms per cubic 
meter (ug/m3) (25ft), 1.3% of the SGSL, and 6400 ug/m3 (60ft), 6.9% of the SGSL. The TCE 
concentrations in vapor monitoring well VMW-5 are highest at the 60 ft port depth with a 
concentration of 1200 ug/m3, 1.3% of the SGSL. The TCE concentration in the 25ft port of 
VMW-5 is much lower, with a concentration of 310 ug/m3, 0.2% of the SGSL. The vapor 
monitoring wells closest to TWF (VMW-1, VMW-2, and VMW-3) also demonstrate TCE 
concentrations that are a fraction of a percent of the relevant SGSLs, ranging from 0.3% to 
0.4%. The analytical results for the three well locations within the TWF permitted unit (VMW-1, 
VMW-2, and VMW-3) do not indicate the presence of VOCs other than TCE. 

Chloroform is also routinely present in soil gas samples collected from vapor monitoring wells 
VMW-4 and VMW-5. The results for VMW-4 are above the report detection limits while the 
results for VMW-5 are estimated, J-flagged concentrations. The concentrations of chloroform in 
vapor monitoring well VMW-4 are 78 ug/m3, 0.3% of the SGSL, and 160 ug/m3, 0.4% of the 
SGSL in the 25ft and 60ft sampling ports, respectively.  The concentrations of chloroform in 
vapor monitoring well VMW-5 are 35 ug/m3, 0.2% of the SGSL, and 21 ug/m3, <0.1% of the 
SGSL in the 25ft and 60ft sampling ports, respectively. 

Vapor monitoring wells VMW-4 and VMW-5 also consistently demonstrate concentrations above 
the laboratory report detection limits for dichlorodifluoromethane, tetrachloroethylene, and 
carbon tetrachloride. The concentrations for these VOCs are very low, at 0.1% or less of the 
relevant SGSLs. The duplicate sample for VMW-5, 60ft port, demonstrates a low concentration 
of tetrachloroethylene at 14 ug/m3.  Tetrachloroethylene has not been detected in VMW-5, 60ft 
port, since Quarter 7. 

The sampling results for Quarter 16 are consistent with previous quarterly results and do not 
indicate additional contaminant concerns. The analytical results are consistently well below the 
relevant SGSLs. 

Additional Analytic Results Discussion 
A notification of additional constituents, as required by Permit Part 3, Section 3.14.3, was 
submitted to NMED-HWB (LANL, 2020b) regarding data anomalies in Quarter 10 (LANL, 2020c) 
for the field duplicate sample collected at vapor monitoring well VMW-5, 60ft port. The VOCs 
included: tetrahydrofuran, ethanol, propanol[2-] (isopropyl alcohol), and 2-butanone. The Permit 
Tables list 2-butanone (methylethylketone), but do not list the other constituents. In Quarter 16, 
the field duplicate for VMW-5, 60ft port, demonstrates a detection of ethanol at 30 ug/m3 (J- 
flagged).  The note for this sample indicates that the laboratory control sample percent recovery 
is less than the lower acceptable limit but greater than or equal to the rejection limit.   

Ethanol and propanol[2-] (isopropyl alcohol) have been detected at estimated, J-flagged 
concentrations in vapor monitoring well VMW-1 and VMW-4 in previous sampling events. 
Neither of these constituents are listed in the Permit Tables, so there are no associated Permit 
SGSLs for comparison. In Quarter 12 (LANL, 2020e), vapor monitoring well VMW-1, 5ft port, 
and VMW-4, 25ft port, analytical results indicated the presence of ethanol and propanol[2-] 
(isopropyl alcohol). Quarter 14 (LANL, 2021b) analytical results for vapor monitoring well VMW-
4, 60ft port, demonstrated the presence of propanol[2-] (isopropyl alcohol) at 19 ug/m3. The 
Quarter 16 sampling results did not detect the presence of these constituents; however, they will 
continue to be monitored for and reported on. 
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V. Statistics
Statistical analyses, focusing on TCE, which is the primary soil vapor constituent detected 
during the TWF operating period, are computed to further analyze constituent concentrations 
and potential data trends. Table 4, Statistical Analyses, presents the mean and standard 
deviation for the quarterly TCE concentrations over time to determine whether the 
concentrations of TCE can be described statistically within a range of defined concentrations. 

The detected concentrations of TCE to date remain within the limits of a two standard deviation 
interval of the sample above and below the statistical mean values with a confidence probability 
of 95%.  There are two near-range exceptions associated with the data from the 25ft ports of 
vapor monitoring wells VMW-4 and VMW-5. A three standard deviation calculation for these 
wells demonstrates that the concentrations for data exceptions fall with a range with a 
confidence probability of 99%. This means that no significant deviations are observed for the 
average TCE concentrations for each well and sampling port to that approximately level of 
confidence. 

Figures 2 and 3 present data plots of TCE in each well and port to evaluate whether any 
significant data trends over the sampling quarters are readily discernable. The trend line plots 
for each well and port depth are relatively flat. There also does not appear to be a relationship 
between well results that may indicate seasonal variations or indicate plume concentration 
changes within these wells.  

The concentrations detected are also significantly below the permitted maximum SGSL 
constituent concentrations for TCE (by at least one order of magnitude). The TCE 
concentrations for the sampling quarters collected to date appear relatively stable.  

The data suggest that the constituent concentrations are stable and that any increase in VOC 
concentrations, which are of concern according to the Permit conditions for reporting, will likely 
occur slowly over time and will be easily identified without approaching the SGSL action levels. 
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Figure 1. Soil Vapor Monitoring Well Locations at TA-63 TWF
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Table 4: Statistical Analysis

VMW-1 
5ft 

(ug/m3)

VMW-2 
5ft 

(ug/m3)

VMW-3 
5ft 

(ug/m3)

VMW-4 
25ft 

(ug/m3)

VMW-4 
60ft 

(ug/m3)

VMW-5 
25ft 

(ug/m3)

VMW-5 
60ft 

(ug/m3)
Quarter 1 64.4 134 69.8 3810 8060 483 1340
Quarter 2 31.1 80.6 64.4 2793 6982 258 1343
Quarter 3 48.3 129 96.7 3437 8593 414 1557
Quarter 4 53.7 85.9 59.1 2954 8056 344 1504
Quarter 5 43.5 107 75.2 2900 8056 365 1396
Quarter 6 36 113 85.9 2900 7520 360 1400
Quarter 7 44 118 107 2790 7520 360 1560
Quarter 8 59.1 102 85.9 3010 8590 424 1500
Quarter 9 40.3 96.7 64.4 2790 6980 338 1400
Quarter 10 41.9 102 75.2 2740 7520 392 1500
Quarter 11 41 97 97 2800 7500 380 1400
Quarter 12 59 86 75 2600 7500 390 1400
Quarter 13 44 130 86 2600 7500 400 1300
Quarter 14 43 97 75 2600 7000 360 1300
Quarter 15 41 100 97 2500 7500 360 1300
Quarter 16 50 70 59 2100 6400 310 1200

Mean (M) 46.3 103.0 79.5 2832.8 7579.8 371.1 1400.0
Standard 
Deviation
(SD)[n-1]

9.0 18.3 14.7 383.0 589.5 50.2 102.6

Lower Limit           
(95%=M-2xSD) 28.4 66.5 50.1 2066.7 6400.8 270.8 1194.8

Upper Limit 
(95%=M+2xSD) 64.2 139.5 109.0 3598.8 8758.8 471.5 1605.2

Lower Limit           
(99%=M-3xSD) 1683.7 220.6
Upper Limit 
(99%=M+3xSD) 3981.8 521.6
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Figure 2. Data Plots for TA-63 TWF Soil Vapor Monitoring Wells Inside of the Permitted Unit 
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Figure 3. Data Plots for TA-63 TWF Soil Vapor Monitoring Wells Outside of the Permitted Unit 
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SAMPLE COLLECTION LOGS 
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