
Department of Energy 
National Nuclear Security Administration 

Sandia Field Office 

Mr. Kevin Pierard 
Chief, Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Bldg. I 
Santa Fe. New Mexico 87505 

P.O. Box 5400 
Albuquerque, NM 87185 

JUN 1 5 2021 

IY-t!tiA 
~ ENTERED 

Re-ceived 

NMED HJzaroous Waste Bureau 

Subject: Submittal of Mixed Waste Landfill Annual Long-Term Monitoring and Maintenance 
Report, April 2020-March 2021. Mixed Waste Landfill Long-Term Monitoring and 
Maintenance Plan for Sandia National Laboratories. New Mexico, Environmental Protection 
Agency Identification Number NM5890110518 

Dear Mr. Pierard: 

The Department of Energy, National Nuclear Security Administration Sandia Field Office and 
National Technology and Engineering Solutions of Sandia, LLC submit the Subject report. 

This report is comprised of a main report and seven annexes that provide information documenting 
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requirements of Section 4.8.1 of the MWL Long-Term Monitoring and Maintenance Plan. 
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Figure 6-1 
Mixed Waste Landfill Soil-Moisture Monitoring Locations 
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 Monitoring Results 
 
Soil-moisture monitoring data for this reporting period are presented in Figures 6-2, 6-3, and 6-4 
for MW-VZ-1, MWL-VZ-2, and MWL-VZ-3, respectively. The results for the April 9 and 15, 2020 
annual monitoring event are plotted on these figures along with the baseline soil-moisture 
content and the trigger level for comparison. The April 2020 results track very closely with the 
established soil-moisture baseline for the three access tubes and indicate a dry vadose zone.  
  
 
6.2.1 Variances 
 
There were no variances from the LTMMP soil-moisture monitoring requirements. 
 
 

 Data Evaluation and Monitoring Trigger Level 
 
Soil-moisture data collected during the reporting period did not exceed the trigger level and 
tracked closely to baseline soil-moisture data, indicating the ET Cover is performing as 
designed. The trigger level is 23 percent soil moisture by volume and applies to the depth range 
of 8.7 to 86.6 ft bgs beneath the ET Cover. The April 2020 soil-moisture monitoring results are 
shown in Figures 6-2, 6-3, and 6-4 along with the baseline soil-moisture data and trigger level 
for comparison.  
 
During this reporting period, the soil-moisture content measurements for the trigger level depth 
interval at MWL-VZ-1 ranged from 1.8 to 4.3 percent, compared to 1.7 to 5.6 percent baseline. 
At MWL-VZ-2 the soil-moisture content ranged from 2.1 to 4.7 percent, compared to 2.1 to 
5.5 percent baseline. At MWL-VZ-3 the soil-moisture content ranged from 1.4 to 4.0 percent, 
compared to 1.8 to 4.5 percent baseline.  
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Figure 6-2 
Mixed Waste Landfill MWL-VZ-1 Soil-Moisture Monitoring Results 
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Figure 6-3  
Mixed Waste Landfill MWL-VZ-2 Soil-Moisture Monitoring Results 
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Figure 6-4 
Mixed Waste Landfill MWL-VZ-3 Soil-Moisture Monitoring Results 
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7.0   GROUNDWATER MONITORING RESULTS 

This chapter presents groundwater monitoring activities (i.e., sampling and analysis), analytical 
results, and data evaluation in accordance with MWL LTMMP Section 3.5 and Appendix F 
(SNL/NM March 2012). The monitoring objective is to obtain groundwater analytical results 
representative of the uppermost part of the Regional Aquifer beneath the MWL and compare 
them to the trigger levels defined in Table 5.2.4-1 of the LTMMP. Groundwater monitoring, 
combined with soil-vapor monitoring, functions as an early warning detection system for 
changing conditions so that timely action can be taken, if necessary. 
 
Groundwater sampling field activities are described in Section 7.1, analytical laboratory results 
are presented and compared to trigger levels in Section 7.2, followed by a discussion of data 
quality and data evaluation results. Hydrogeologic information on the Regional Aquifer is 
presented in Section 7.3. A summary of groundwater monitoring activities and results is 
provided in Section 11.1. 
 
 

 Environmental Sampling Field Activities 
 
Two groundwater monitoring events were conducted during the April 1, 2020 through March 31, 
2021 reporting period, fulfilling the LTMMP semiannual monitoring requirement. Groundwater 
samples were collected from monitoring wells MWL-BW2, MWL-MW7, MWL-MW8, and 
MWL-MW9. Well locations are shown in Figure 7-1. The samples were analyzed for VOCs, 
metals (cadmium, chromium, nickel, and uranium), gamma-emitting radionuclides (Americium-
241, Cesium-137, and Cobalt-60), gross alpha and beta activity, tritium, and radon-222. Field 
forms and documentation that address calibration of equipment, well purging and water quality 
measurements, and equipment decontamination activities are provided in Annex E.  
 
The first sampling event was conducted between May 4 and 7, 2020. An environmental-
duplicate sample pair was collected from MWL-MW7. 
 
The second sampling event was conducted between November 9 and 12, 2020. An 
environmental-duplicate sample pair was collected from MWL-MW8. 
 
Per the request of NMED (Kieling September 2019), groundwater samples were collected and 
analyzed during both events for 1,4-dioxane in addition to LTMMP-required analytes described 
above. The required two 1,4-dioxane sampling events were completed in CY 2020. 
 
 
7.1.1 Well Purging 
 
Purging removes stagnant water from the well so that a representative environmental sample 
can be obtained. In accordance with LTMMP Appendix F, the minimum purge requirement is 
one saturated screen volume. Purging continued beyond the minimum purge volume until four 
stable field measurements for temperature, specific conductivity, potential of hydrogen (i.e., pH), 
and turbidity were obtained. Field measurements for water quality parameters were collected 
using an In-Situ Incorporated Aqua TROLL® 600 Multiparameter Water Quality Sonde and a   
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Figure 7-1 
Mixed Waste Landfill Groundwater Monitoring Well Locations  
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HACHTM Model 2100Q portable turbidity meter. Additional water quality measurements included 
oxidation-reduction potential and dissolved oxygen. 
 
A portable BennettTM groundwater sampling system was used to collect environmental samples 
from all wells. Purge requirements were satisfied at all monitoring wells. In accordance with 
LTMMP Appendix F requirements designed to decrease the purging flow rate as low as possible 
for wells that potentially purge dry, the portable BennettTM groundwater sampling system was 
equipped with a flow meter valve located along the discharge line and with small diameter 
tubing (1/4-inch inner diameter). The average flow rates ranged from 0.14 gallons per minute 
(gpm) at MWL-MW9 to 0.27 gpm at MWL-BW2 for the May 2020 sampling event. The average 
flow rates ranged from 0.15 gpm at MWL-MW7 and MWL-MW9 to 0.26 gpm at MWL-BW2 for 
the November 2020 sampling event. 
 
 
7.1.2 Field Quality Control 
 
Field QC samples were collected as part of each sampling event and included duplicate, 
equipment blank, field blank, and trip blank samples. The sampling pump and tubing bundle 
used to collect environmental samples were decontaminated prior to sampling each monitoring 
well.  
 
Environmental duplicate samples were collected and analyzed to evaluate the overall precision 
and reproducibility of the sampling and analytical process. The duplicate samples were 
collected immediately after the environmental groundwater sample to reduce variability caused 
by time and/or sampling mechanics. Duplicate samples were analyzed for the same 
constituents as the groundwater samples. 
 
Equipment blank (also referred to as rinsate blank) samples were collected after equipment 
decontamination to verify effectiveness of the decontamination process. Equipment blank 
samples consisted of deionized (DI) water that was pumped through the sampling system and 
analyzed for the same constituents as the environmental groundwater samples. 
 
Field blank samples were collected and analyzed for VOCs to detect any potential sample 
contamination resulting from ambient field conditions. The field blanks were prepared by pouring 
DI water into sample containers at the sample point (i.e., inside the sampling truck at each 
monitoring well) to simulate the transfer of environmental samples from the sampling system 
to the sample container.  
 
Trip blank samples consist of laboratory reagent-grade water with hydrochloric acid 
preservative. They are prepared by the analytical laboratory and accompany the sample 
containers from the laboratory, through sampling activities, and are shipped back to the 
laboratory with the environmental samples. Trip blank samples were submitted with 
groundwater samples collected for analysis of VOCs to assess whether contamination of the 
samples occurred during sampling, transportation, analysis, and/or storage. 
 
The field QC samples were submitted for analysis with the environmental samples. A brief 
explanation of the field QC sampling protocol for the May and November 2020 sampling events 
is provided below. Analytical results are presented in Section 7.2. 
 



 
Sandia National Laboratories  April 2020 – March 2021 
MWL Annual Long-Term Monitoring & Maintenance Report 
 
 

   7-4 

First Sampling Event – May 4-7, 2020 
 
One duplicate sample was collected at MWL-MW7. One equipment blank sample was collected 
prior to sampling monitoring well MWL-MW7. Four field blank samples were collected, one at 
each monitoring well location. Five trip blank samples were submitted with groundwater 
samples for VOC analysis. 
 
Second Sampling Event – November 9-12, 2020 
 
One duplicate sample was collected at MWL-MW8. One equipment blank sample was collected 
prior to sampling MWL-MW8. Four field blank samples were collected, one at each monitoring 
well location. Five trip blank samples were also submitted with groundwater samples for 
analysis of VOCs. 
 
 
7.1.3 Waste Management 
 
Purge and decontamination wastewater generated from sampling activities was collected in 
55-gallon containers and stored at the Environmental Resources Field Office waste 
accumulation area. All wastewater was managed as non-hazardous waste based upon 
historical sample results and process knowledge of monitoring well locations. All wastewater 
was discharged to the sanitary sewer in accordance with Albuquerque Bernalillo County Water 
Utility Authority (ABCWUA) requirements after characterization data were compared to 
discharge limits. Approximately 200 gallons of wastewater were generated during the May 2020 
groundwater sampling event and approximately 240 gallons were generated during the 
November 2020 sampling event.  
 
PPE and other solid waste generated during May and November 2020 soil-vapor and 
groundwater monitoring activities were managed in accordance with all applicable requirements. 
Analytical data from the sampling events were used to supplement the waste management 
process. Based on historical data and sampling results, all solid waste was managed as non-
hazardous solid waste.  
 
 

 Laboratory Results 
 
Environmental and field QC samples were submitted to GEL for analyses. Samples were 
analyzed in accordance with applicable EPA analytical methods. For comparison, trigger levels 
are included in the analytical results tables in this Annual LTMM Report. Both analytical 
laboratory and data validation qualifiers are included in the groundwater data tables presented 
in this section. Analytical laboratory reports, including certificates of analyses, analytical 
methods, MDLs, practical quantitation limits, dates of analyses, results of QC analyses, and 
data validation reports are filed in the SNL/NM Record Center.  
 
 
7.2.1 Environmental Sample Results 
 
This section summarizes groundwater monitoring results for the reporting period. Groundwater 
monitoring results were compared to historical MWL groundwater monitoring results and 



 
Sandia National Laboratories  April 2020 – March 2021 
MWL Annual Long-Term Monitoring & Maintenance Report 
 
 

   7-5 

LTMMP trigger levels. All results were below applicable LTMMP trigger levels and were 
comparable to historical MWL groundwater monitoring results. 
 
No VOCs were detected in the May or November 2020 sampling events. Table 7-1 summarizes 
the MDLs for all VOCs. The May and November 2020 1,4-dioxane results are provided in Table 
7-2. The May and November 2020 cadmium, chromium, nickel, and uranium results are 
presented in Table 7-3, and the radionuclide, gross alpha, gross beta, tritium, and radon-222 
results are provided in Table 7-4. Table 7-5 summarizes field water quality measurements taken 
prior to environmental groundwater sample collection for both 2020 sampling events. 
 
Radionuclide activity in groundwater samples is determined through specific radiological 
analyses as presented in Table 7-4. In addition, gross alpha and beta activities are measured to 
screen for indications of other radionuclides (i.e., radiological anomalies). Gross alpha activity 
values are corrected by subtracting naturally occurring uranium in accordance with 40 CFR 141. 
Uranium is measured independently in groundwater samples, and results are presented in 
Table 7-3.  
 
Trigger levels provide early detection of potentially changing conditions that require additional 
testing and further investigation (SNL/NM March 2012). Groundwater radiological trigger levels 
for tritium (4 millirem per year), radon (1,000 pCi/L), gross alpha activity (15 pCi/L), and gross 
beta activity (4 millirem per year) are shown in Table 7-4. The units for the tritium and gross 
beta triggers relate to a dose rate and not a specific activity per volume (pCi/L) measurement. 
For tritium, the approximate equivalent activity is 20,000 pCi/L, assuming an onsite resident 
using the groundwater underlying the MWL as their primary drinking water source.  
 
Gross alpha and beta results are used as a broad radiological screening tool to look for other 
potential radionuclides besides tritium, radon, and the radionuclides already addressed by 
gamma spectroscopy analysis (i.e., the radionuclides of concern). The screening analyses do 
not provide radionuclide-specific identification necessary to calculate a dose. If the gross alpha 
trigger is exceeded, additional radiological analysis may be required to identify the specific 
radionuclide(s) that are contributing to the gross alpha result. Gross beta results are compared 
to the extensive SNL/NM groundwater monitoring data set to determine if there are indications 
of radiological anomalies. In other words, the gross beta activity is compared to natural 
background beta activity. If there are indications of radiological anomalies, additional analysis 
may be required to identify the specific radionuclide that is causing the anomalous beta activity. 
Once the specific radionuclide is identified, the corresponding dose to a human receptor can be 
calculated and compared to the trigger of 4 millirem per year. Additional analysis based on 
elevated gross alpha or gross beta screening results would only be required if the results are 
not explained by the other radionuclide-specific results. In summary, the screening and 
evaluation process ensures that if radiological contamination is present, it will be detected, 
evaluated, and appropriate follow-up actions will be taken.  



 
Sandia National Laboratories  April 2020 – March 2021 
MWL Annual Long-Term Monitoring & Maintenance Report 
 
 

 

7-6 

Table 7-1 
Summary of Method Detection Limits for VOCs (EPA Method 8260Ba) 

Mixed Waste Landfill Groundwater Monitoring 
May and November 2020 

 

Analyte 
MDL  

(µg/L) 
1,1,1-Trichloroethane 0.300 
1,1,2,2-Tetrachloroethane 0.300 
1,1,2-Trichloroethane 0.300 
1,1-Dichloroethane 0.300 
1,1-Dichloroethene 0.300 
1,2-Dichloroethane 0.300 
1,2-Dichloropropane 0.300 
2-Butanone 1.50 
2-Hexanone 1.50 
4-Methyl-2-pentanone 1.50 
Acetone 1.50 
Benzene 0.300 
Bromodichloromethane 0.300 
Bromoform 0.300 
Bromomethane 0.300 
Carbon disulfide 1.50 
Carbon tetrachloride 0.300 
Chlorobenzene 0.300 
Chloroethane 0.300 
Chloroform 0.300 
Chloromethane 0.300 
Dibromochloromethane 0.300 
Dichlorodifluoromethane 0.300 
Ethylbenzene 0.300 
Methylene chloride 1.00 
Styrene 0.300 
Tetrachloroethene 0.300 
Toluene 0.300 
Trichloroethene 0.300 
Vinyl acetate 1.50 
Vinyl chloride 0.300 
Xylene 0.300 
cis-1,2-Dichloroethene 0.300 
cis-1,3-Dichloropropene 0.300 
trans-1,2-Dichloroethene 0.300 
trans-1,3-Dichloropropene 0.300 

Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods,” SW-846, 3rd edition, Office of Solid Waste and 
Emergency Response, U.S. Environmental Protection Agency, Washington, D.C. 
EPA = U.S. Environmental Protection Agency. 
MDL = Method detection limit. The minimum concentration that can be measured and 

reported with 99 percent confidence that the analyte is greater than zero. 
µg/L = Micrograms per liter. 
VOC = Volatile organic compound.
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Table 7-2 
Summary of 1,4-Dioxane Results (EPA Method 8270Da) 

Mixed Waste Landfill Groundwater Monitoring 
May and November 2020 

 

Well ID Analyte Resulta 
(µg/L) 

MDL 
(µg/L) 

PQL 
(µg/L) 

Laboratory 
Qualifierb 

Validation 
Qualifierb 

May 2020 Sampling Event 
MWL-BW2 
04-May-20 1,4-Dioxane ND 0.0400 0.400 U -- 

MWL-MW7 
05-May-20 1,4-Dioxane ND 0.0400 0.400 U -- 

MWL-MW7 (Duplicate) 
05-May-20 1,4-Dioxane ND 0.0400 0.400 U -- 

MWL-MW8 
07-May-20 1,4-Dioxane ND 0.0400 0.400 U -- 

MWL-MW9 
06-May-20 1,4-Dioxane ND 0.0400 0.400 U -- 

November 2020 Sampling Event 
MWL-BW2 
09-Nov-20 1,4-Dioxane ND 0.100 0.400 U -- 

MWL-MW7 
10-Nov-20 1,4-Dioxane ND 0.100 0.400 U -- 

MWL-MW8 
12-Nov-20 1,4-Dioxane ND 0.100 0.400 U -- 

MWL-MW8 (Duplicate) 
12-Nov-20 1,4-Dioxane ND 0.100 0.400 U -- 

MWL-MW9 
11-Nov-20 1,4-Dioxane ND 0.100 0.400 N, U UJ 
Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods,” SW-846, 3rd edition, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 
bLaboratory/Validation Qualifier:  If cell is blank (--), then all quality control samples met acceptance criteria with 
respect to submitted samples. 
     Laboratory Qualifier 
     N     = Results associated with a spike analysis that was outside control limits. 
     U     = Analyte was not detected. 
     Validation Qualifier 
     UJ   = The analyte was analyzed for but was not detected. The associated value is an estimate and 

may be inaccurate or imprecise. 
 
EPA = U.S. Environmental Protection Agency. 
ID = Identification 
MDL = Method detection limit. The minimum concentration that can be measured and reported with 99 

percent confidence that the analyte is greater than zero. 
MWL = Mixed Waste Landfill. 
PQL = Practical quantitation limit. The lowest concentration of analytes in a sample that can be reliably determined 

within specified limits of precision and accuracy by the applicable method under routine laboratory operating 
conditions. 

µg/L = Micrograms per liter. 
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Table 7-3 
Summary of Cadmium, Chromium, Nickel, and Uranium Results (EPA Method 6020Ba) 

Mixed Waste Landfill Groundwater Monitoring 
May and November 2020 

 

Well ID Analyte 
Result 
(mg/L) 

MDL 
(mg/L) 

PQL 
(mg/L) 

Trigger 
Level 

(mg/L) 
Laboratory 

Qualifierb 
Validation 
Qualifierb 

May 2020 Sampling Event 
MWL-BW2 Cadmium ND 0.0003 0.001 0.0025 U -- 
04-May-20 Chromium ND 0.003 0.010 0.043 U -- 
 Nickel 0.00202 0.0006 0.002 0.050 -- -- 
 Uranium 0.00747 0.000067 0.0002 0.015 -- -- 
MWL-MW7 Cadmium ND 0.0003 0.001 0.0025 U -- 
05-May-20 Chromium ND 0.003 0.010 0.043 U -- 
 Nickel 0.00126 0.0006 0.002 0.050 J -- 
 Uranium 0.00797 0.000067 0.0002 0.015 -- -- 
MWL-MW7 Cadmium ND 0.0003 0.001 0.0025 U -- 
(Duplicate) Chromium ND 0.003 0.010 0.043 U -- 
05-May-20 Nickel 0.00099 0.0006 0.002 0.050 J -- 
 Uranium 0.00781 0.000067 0.0002 0.015 -- -- 
MWL-MW8 Cadmium ND 0.0003 0.001 0.0025 U -- 
07-May-20 Chromium ND 0.003 0.010 0.043 U -- 
 Nickel ND 0.0006 0.002 0.050 U -- 
 Uranium 0.00815 0.000067 0.0002 0.015 -- -- 
MWL-MW9 Cadmium ND 0.0003 0.001 0.0025 U -- 
06-May-2020 Chromium ND 0.003 0.010 0.043 U -- 
 Nickel ND 0.0006 0.002 0.050 U -- 
 Uranium 0.00890 0.000067 0.0002 0.015 -- -- 

Refer to notes at end of table. 
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Table 7-3 (Concluded) 
Summary of Cadmium, Chromium, Nickel, and Uranium Results (EPA Method 6020Ba) 

Mixed Waste Landfill Groundwater Monitoring 

May and November 2020 
 

Well ID Analyte 
Result 
(mg/L) 

MDL 
(mg/L) 

PQL 
(mg/L) 

Trigger 
Level 

(mg/L) 
Laboratory 

Qualifierb 
Validation 
Qualifierb 

November 2020 Sampling Event 

MWL-BW2 
09-Nov-20 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel 0.000781 0.0006 0.002 0.050 J -- 
Uranium 0.00659 0.000067 0.0002 0.015 -- -- 

MWL-MW7 
10-Nov-20 
 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel 0.000666 0.0006 0.002 0.050 J -- 
Uranium 0.00771 0.000067 0.0002 0.015 -- -- 

MWL-MW8 
12-Nov-20 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel 0.000731 0.0006 0.002 0.050 J -- 
Uranium 0.00755 0.000067 0.0002 0.015 B -- 

MWL-MW8 
(Duplicate) 
12-Nov-20 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel 0.000730 0.0006 0.002 0.050 J -- 
Uranium 0.00757 0.000067 0.0002 0.015 B -- 

MWL-MW9 
11-Nov-20 

Cadmium ND 0.0003 0.001 0.0025 U -- 
Chromium ND 0.003 0.010 0.043 U -- 
Nickel 0.000693 0.0006 0.002 0.050 J -- 
Uranium 0.00901 0.000067 0.0002 0.015 -- -- 

Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods,” SW-846, 3rd edition, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 
bLaboratory/Validation Qualifier:  If cell is blank (--), then all quality control samples met acceptance criteria with 
respect to submitted samples. 

Laboratory Qualifier  
B = The analyte was detected in the blank above the effective MDL. 
J = Estimated value, the analyte concentration fell above the effective MDL and below the effective PQL 
U = Analyte was not detected. 

EPA = U.S. Environmental Protection Agency. 
ID = Identification. 
MDL = Method detection limit. The minimum concentration or activity that can be measured and reported with 99 

percent confidence that the analyte is greater than zero, analyte is matrix-specific. 
mg/L = Milligrams per liter. 
MWL = Mixed Waste Landfill. 
ND = Not detected (at MDL).  
PQL = Practical quantitation limit. The lowest concentration of analytes in a sample that can be reliably determined 

within specified limits of precision and accuracy by the applicable method under routine laboratory operating 
conditions.  
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Table 7-4 
Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results 

Mixed Waste Landfill Groundwater Monitoring 
May and November 2020 

 

Well ID Analyte 
Resulta 

(pCi/L) 
MDAb 

(pCi/L) 
Trigger 
Level 

Laboratory 
Qualifierc 

Validation  
Qualifierc 

Analytical  
Methodd 

May 2020 Sampling Event 
MWL-BW2 
04-May-2020 

Americium-241 14.0 ± 16.7 25.6 NE U BD EPA 901.1 

Cesium-137 1.56 ± 2.25 3.62 NE U BD EPA 901.1 
Cobalt-60 0.459 ± 2.54 4.52 NE U BD EPA 901.1 
Gross Alpha 2.40 NA 15 pCi/L NA None EPA 900.0 

Gross Betae 5.12 ± 1.02 1.48 4 mrem/yr -- -- EPA 900.0 
Tritiumf 16.4 ± 97.7 176 4 mrem/yr U BD EPA 906.0M 

Radon-222 559 ± 139 69.7 1,000 pCi/L -- -- SM7500-Rn B 

MWL-MW7  
05-May-2020 

Americium-241 1.62 ± 6.97 10.8 NE U BD EPA 901.1 
Cesium-137 -1.68 ± 3.37 3.17 NE U BD EPA 901.1 
Cobalt-60 0.201 ± 2.07 3.32 NE U BD EPA 901.1 
Gross Alpha 3.82 NA 15 pCi/L NA None EPA 900.0 
Gross Betae 5.51 ± 0.851 1.12 4 mrem/yr -- -- EPA 900.0 
Tritiumf 5.83 ± 101 184 4 mrem/yr U BD EPA 906.0M 
Radon-222 123 ± 48.6 59.3 1,000 pCi/L -- J SM7500-Rn B 

MWL-MW7 
(Duplicate) 
05-May-2020 

Americium-241 0.369 ± 5.61 8.97 NE U BD EPA 901.1 
Cesium-137 -1.26 ± 2.55 3.02 NE U BD EPA 901.1 
Cobalt-60 1.09 ± 1.86 3.39 NE U BD EPA 901.1 
Gross Alpha 4.97 NA 15 pCi/L NA None EPA 900.0 
Gross Betae 5.92 ± 0.952 1.33 4 mrem/yr -- -- EPA 900.0 
Tritiumf -34.9 ± 91.2 174 4 mrem/yr U BD EPA 906.0M 
Radon-222 174 ± 57.4 59.4 1,000 pCi/L -- J SM7500-Rn B 

MWL-MW8 
07-May-2020 

Americium-241 10.5 ± 18.3 29.2 NE U BD EPA 901.1 
Cesium-137 2.04 ± 2.25 3.81 NE U BD EPA 901.1 
Cobalt-60 0.965 ± 2.03 3.83 NE U BD EPA 901.1 
Gross Alpha 3.70 NA 15 pCi/L NA None EPA 900.0 
Gross Betae 5.31 ± 0.899 1.25 4 mrem/yr -- -- EPA 900.0 
Tritiumf 108 ± 109 177 4 mrem/yr U BD EPA 906.0M 
Radon-222 160 ± 60.3 70.3 1,000 pCi/L -- J SM7500-Rn B 

MWL-MW9 
06-May-2020 
 

Americium-241 17.1 ± 18.0 26.8 NE U BD EPA 901.1 
Cesium-137 -0.00552 ± 2.23 3.91 NE U BD EPA 901.1 
Cobalt-60 -0.237 ± 2.59 4.48 NE U BD EPA 901.1 
Gross Alpha 3.46 NA 15 pCi/L NA None EPA 900.0 
Gross Betae 6.33 ± 0.758 0.862 4 mrem/yr -- -- EPA 900.0 
Tritiumf -54.6 ± 93.2 181 4 mrem/yr U BD EPA 906.0M 
Radon-222 550 ± 142 83.9 1,000 pCi/L -- -- SM7500-RnB 

November 2020 Sampling Event 
MWL-BW2 
09-Nov-20 

Americium-241 0.367 ± 3.87 6.93 NE U BD EPA 901.1 
Cesium-137 -1.03 ± 1.73 2.69 NE U BD EPA 901.1 
Cobalt-60 0.111 ± 1.58 2.96 NE U BD EPA 901.1 
Gross Alpha 2.34 NA 15 pCi/L NA None EPA 900.0 
Gross Betae 4.39 ± 1.21 1.88 4 mrem/yr -- J EPA 900.0 
Tritiumf 11.5 ± 80.3 145 4 mrem/yr U BD EPA 906.0M 
Radon-222 509 ± 125 59.2 1,000 pCi/L -- -- SM7500-Rn B 

MWL-MW7  
10-Nov-20 
 
 
 
 
 

Americium-241 3.43 ± 6.75 10.5 NE U BD EPA 901.1 
Cesium-137 0.284 ± 1.79 3.13 NE U BD EPA 901.1 
Cobalt-60 2.56 ± 2.09 3.36 NE U BD EPA 901.1 
Gross Alpha 7.43 NA 15 pCi/L NA None EPA 900.0 
Gross Betae 5.73 ± 1.10 1.61 4 mrem/yr -- -- EPA 900.0 
Tritiumf -19.8 ± 80.1 151 4 mrem/yr U BD EPA 906.0M 
Radon-222 81.1 ± 47.1 69.5 1,000 pCi/L -- J SM7500-Rn B 

Refer to notes at end of table. 
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Table 7-4 (Concluded) 

Summary of Gamma Spectroscopy, Gross Alpha, Gross Beta, Tritium, and Radon Results 
Mixed Waste Landfill Groundwater Monitoring 

May and November 2020 
 

Well ID Analyte Resulta 

(pCi/L) 
MDAb 

(pCi/L) 
Trigger 
Level 

Laboratory 
Qualifierc 

Validation  
Qualifierc 

Analytical  
Methodd 

November 2020 Sampling Event (continued) 
MWL-MW8 
12-Nov-20 

Americium-241 3.03 ± 17.6 20.3 NE U BD EPA 901.1 
Cesium-137 1.31 ± 1.95 3.62 NE U BD EPA 901.1 
Cobalt-60 0.660 ± 2.03 4.03 NE U BD EPA 901.1 
Gross Alpha 4.52 NA 15 pCi/L NA None EPA 900.0 
Gross Betae 5.28 ± 0.824 1.08 4 mrem/yr -- -- EPA 900.0 
Tritiumf -65.3 ± 77.6 155 4 mrem/yr U BD EPA 906.0M 
Radon-222 170 ± 68.1 83.3 1,000 pCi/L -- J SM7500-Rn B 

MWL-MW8 Americium-241 3.98 ± 7.41 12.2 NE U BD EPA 901.1 
(Duplicate) Cesium-137 -0.320 ± 2.05 3.69 NE U BD EPA 901.1 
12-Nov-20 Cobalt-60 0.0368 ± 2.29 4.08 NE U BD EPA 901.1 
 Gross Alpha 6.83 NA 15 pCi/L NA None EPA 900.0 
 Gross Betae 5.68 ± 1.00 1.44 4 mrem/yr -- -- EPA 900.0 
 Tritiumf -33.7 ± 73.8 142 4 mrem/yr U BD EPA 906.0M 
 Radon-222 157 ± 66.1 83.5 1,000 pCi/L -- J SM7500-Rn B 
MWL-MW9 
11-Nov-20 

Americium-241 6.88 ± 7.53 11.6 NE U BD EPA 901.1 
Cesium-137 -1.13 ± 1.83 2.62 NE U BD EPA 901.1 
Cobalt-60 0.952 ± 1.66 3.15 NE U BD EPA 901.1 
Gross Alpha 3.77 NA 15 pCi/L NA None EPA 900.0 
Gross Betae 4.72 ± 0.942 1.33 4 mrem/yr -- -- EPA 900.0 
Tritiumf -54.2 ± 78.1 153 4 mrem/yr U BD EPA 906.0M 
Radon-222 449 ± 112 60.2 1,000 pCi/L -- -- SM7500-Rn B 

Notes: 
aGross alpha activity measurements were corrected by subtracting the total uranium activity from the total gross alpha result (Title 
40 Code of Federal Regulations Parts 9, 141, and 142, Table I-4). Negative numbers indicate the sample count or result was less 
than the instrument background. 
bMDA is the minimal detectable activity or minimum measured activity in a sample required to ensure 95 percent probability that the 
measured activity is accurately quantified above the critical level. 
cLaboratory/Validation Qualifier:  If cell is blank (--), then all quality control samples met acceptance criteria with respect to submitted 
samples. 

Laboratory Qualifier 
NA = Not applicable because the gross alpha result shown is adjusted for naturally occurring uranium. 
U  = Analyte was below detection limit. 
Validation Qualifier 
BD = Result is not statistically different from zero. 
J = Estimated value. 
None = No data validation for corrected gross alpha activity.   

dAnalytical Methods EPA 900.0, EPA 901.1, and EPA 906.0: 
- U.S. Environmental Protection Agency, 1980, “Prescribed Procedures for Measurement of Radioactivity in Drinking Water,” 

EPA-600/4-80-032, Center for Environmental Research Information, Office of Research and Development, U.S. Environmental 
Protection Agency, Cincinnati, Ohio. 

Analytical Method SM7500-Rn B: 
- American Public Health Association, American Water Works Association, and Water Environment Federation, 1988, “Standard 

Methods for the Examination of Water and Wastewater,” SM7500-Rn B Method, 22nd Edition, published jointly by American 
Public Health Association, American Water Works Association, and Water Environment Federation, Washington, D.C., 1988. 

eRefer to Section 7.2.1 for an explanation of the gross beta trigger level. 
fThe approximate equivalent activity for the 4 mrem/yr tritium trigger level is 20,000 pCi/L. 
EPA = U.S. Environmental Protection Agency. 
ID = Identification. 
MWL = Mixed Waste Landfill. 
mrem/yr = Millirem per year. 
NE = Not established. 
pCi/L = Picocuries per liter. 
SM = Standard method. 
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Table 7-5 
Summary of Field Water Quality Measurementsa 

Mixed Waste Landfill Groundwater Monitoring 
May and November 2020 

 

Well ID 
Temperature 

(°C) 
SC 

(µmhos/cm) 
ORP 
(mV) pH 

Turbidity 
(NTU) 

DO 
(% Sat) 

DO 
(mg/L) 

May 2020 Sampling Event 
MWL-BW2 22.38 715.59 95.0 7.29 2.07 24.98 2.02 
MWL-MW7 20.47 631.27 136.0 7.51 0.33 69.10 5.81 
MWL-MW8 22.34 618.43 155.9 7.43 0.32 36.77 3.87 
MWL-MW9 22.98 619.58 169.3 7.40 1.00 14.30 1.12 
November 2020 Sampling Event 
MWL-BW2 18.71 661.65 121.6 7.35 2.48 36.38 2.77 
MWL-MW7 16.57 524.80 228.6 7.59 1.15 74.85 6.38 
MWL-MW8 18.63 545.13 230.6 7.50 1.93 39.47 3.23 
MWL-MW9 17.72 544.13 181.5 7.48 2.91 18.59 1.44 

Notes: 
aField measurements collected prior to sampling. 
°C = Degrees Celsius. 
% Sat = Percent saturation. 
DO = Dissolved oxygen. 
ID = Identification.  
mg/L = Milligrams per liter. 
MWL = Mixed Waste Landfill. 
µmhos/cm = Micromhos per centimeter. 
mV = Millivolts. 
NTU = Nephelometric turbidity units. 
ORP = Oxidation-reduction potential. 
pH  = Potential of hydrogen (negative logarithm of the hydrogen ion concentration). 
SC = Specific conductivity. 
 
 
First Sampling Event – May 4-7, 2020 
 
VOCs were not detected in the environmental samples above MDLs. The compound 1,4-
dioxane was not detected in any of the environmental samples above the MDL. 
 
Cadmium and chromium were not detected above the associated MDLs. Nickel was detected 
below the LTMMP trigger level of 0.050 milligrams per liter (mg/L) in samples from monitoring 
wells MWL-BW2 and MWL-MW7 at a maximum concentration of 0.00202 mg/L (sample from 
MWL-BW2) and was not detected above the MDL in samples from the other wells. Uranium was 
detected below the LTMMP trigger level in all groundwater samples. Uranium concentrations 
ranged from 0.00747 mg/L at MWL-BW2 to 0.00890 mg/L at MWL-MW9. All metals results are 
consistent with historical MWL groundwater monitoring results and below LTMMP trigger levels. 
 
MWL groundwater samples were screened for gamma-emitting radionuclides, gross alpha 
activity, gross beta activity, tritium, and radon-222. There were no detections of gamma-emitting 
radionuclides (as determined by gamma spectroscopy) or tritium (as determined by liquid 
scintillation counting). Gross alpha activity was detected below the LTMMP trigger level of 15 
pCi/L in all samples ranging from 2.40 pCi/L (MWL-BW2) to 4.97 pCi/L (MWL-MW7 duplicate 
sample). Gross beta activity ranged from 5.12 pCi/L (MWL-BW2) to 6.33 pCi/L (MWL-MW9); 
results are consistent with background levels. Radon-222 was detected in all samples below the 
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LTMMP trigger level of 1,000 pCi/L, with activities ranging from 123 pCi/L (MWL-MW7) to 
559 pCi/L (MWL-BW2). All radiological results were reviewed by an SNL/NM Health Physics 
SME to screen for potential indications of radiological contamination; there were no indications 
of radiological anomalies in the groundwater sample results. Results are consistent with 
historical results and background activities for MWL groundwater, and below LTMMP trigger 
levels.  
 
 
Second Sampling Event – November 9-12, 2020 
 
VOCs were not detected in the environmental samples above MDLs. The compound 1,4-
dioxane was not detected in any of the environmental samples above the MDL. 
 
Cadmium and chromium were not detected above the associated MDLs. Nickel was detected 
below the LTMMP trigger level of 0.050 mg/L in all monitoring wells at a maximum concentration 
of 0.000781 mg/L in the sample from MWL-BW2. Uranium was detected in all groundwater 
samples with concentrations ranging from 0.00659 mg/L at MWL-BW2 to 0.00901 mg/L at 
MWL-MW9. All metals results are consistent with historical MWL groundwater monitoring results 
and are below LTMMP trigger levels. 
 
MWL groundwater samples were screened for gamma-emitting radionuclides, gross alpha 
activity, gross beta activity, tritium, and radon-222. There were no detections of gamma-emitting 
radionuclides (as determined by gamma spectroscopy) or tritium (as determined by liquid 
scintillation counting). Gross alpha activity was detected in all samples ranging from 2.34 pCi/L 
(MWL-BW2) to 7.43 pCi/L (MWL-MW7). Gross beta activity was detected in all samples ranging 
from 4.39 pCi/L (MWL-BW2) to 5.73 pCi/L (MWL-MW7). Radon-222 was detected in all 
samples, with activities ranging from 81.1 pCi/L at MWL-MW7 to 509 pCi/L at MWL-BW2. All 
radiological results were reviewed by an SNL/NM Health Physics SME to screen for potential 
indications of radiological contamination; there were no indications of radiological anomalies in 
the groundwater sample results. Results are consistent with historical results and background 
activities for MWL groundwater, and below LTMMP trigger levels.  
 
 
Nickel and Uranium Concentration and Gross Alpha Activity Plots 
 
Concentrations or activities over time of nickel, uranium, and gross alpha activity are presented 
in Figures 7-2 through 7-4, respectively for all groundwater monitoring events conducted since 
implementation of the LTMMP in 2014. Trigger levels are shown at the top of these plots and 
are higher than the maximum concentration or activity depicted on these figures. For non-detect 
results the MDL or MDA was used, and for environmental-duplicate sample pairs only the 
highest result was used. Variation shown in these plots reflects natural background variation in 
the concentration of these constituents within the Regional Aquifer. The superposition of 
concentration lines in Figure 7-2 reflect mostly non-detection results for nickel in the 
groundwater samples from all four compliance monitoring wells.
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Figure 7-2 
Nickel Concentrations vs. Time 
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Figure 7-3 
Uranium Concentrations vs. Time 
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Figure 7-4 
Gross Alpha Activity vs. Time 
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7.2.2 Field Quality Control Sample Results 
 
Field QC sample results met the sampling DQOs and validated the field sampling procedures 
and protocol. The analytical results for each field QC sample type are presented in this section. 
 
Table 7-6 summarizes results of environmental-duplicate sample pair results and the calculated 
RPD values for the May and November 2020 data sets. RPDs were calculated for constituents 
that exceeded the MDL in the sample pairs. Only the metals nickel and uranium were detected 
above the associated MDLs in the two sample pairs. Calculated RPDs for uranium show good 
agreement (i.e., RPD values less than or equal to 35 for metals per LTMMP Appendix F, 
Section 2.2) for both sampling events, ranging from less than 1 to 24. 
 

Table 7-6 
Summary of Duplicate Sample Results 

Mixed Waste Landfill Groundwater Monitoring 
May and November 2020 

 
Well ID/Parameter Environmental Sample (R1) Duplicate Sample (R2) RPDa (%) 

May 2020 Sampling Event 
MWL-MW7 
Nickel (mg/L)  0.00126 0.00099 24 
Uranium (mg/L) 0.00797 0.00781 2 
November 2020 Sampling Event 
MWL-MW8 
Nickel (mg/L) 0.000731 0.000730 < 1 
Uranium (mg/L) 0.00755 0.00757 < 1 

Notes: 
aRPD = Relative percent difference is calculated with the following equation and rounded to the nearest whole 

number. 

RPD =  
R R

[( R  +  R ) / 2]
 x 100

1

1 2

− 2  

 
where: R1  = Environmental sample result. 

R2  = Duplicate sample result. 
 

% = Percent. 
ID = Identification. 
mg/L = Milligram(s) per liter. 
MWL = Mixed Waste Landfill. 
 
 
A discussion of equipment, field, and trip blank results for the May and November 2020 
sampling events is provided below. 
 
 
First Sampling Event – May 4-7, 2020 
 
The equipment blank sample for the May 2020 sampling event was analyzed for all 
constituents. Acetone, 2-butanone, bromodichloromethane, and chloroform were detected 
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above laboratory MDLs. No corrective action was necessary since these compounds were not 
detected in the MWL-MW7 environmental and environmental duplicate samples.  
 
Acetone, bromodichloromethane, chloroform, chloromethane, and dibromochloromethane were 
detected above MDLs in the field blank samples. No corrective action was necessary since 
these compounds were not detected in the associated environmental samples. VOCs were not 
detected above MDLs in the five trip blank samples associated with the May 2020 sampling 
event. 
 
 
Second Sampling Event – November 9-12, 2020 
 
The equipment blank sample for the November 2020 sampling event was analyzed for all 
constituents. Acetone, bromodichloromethane, bromoform, chloroform, and 
dibromochloromethane were detected above the MDLs. No corrective action was necessary 
since these compounds were not detected in the MWL-MW8 environmental and environmental 
duplicate samples. 
 
Acetone, bromodichloromethane, bromoform, chloroform, and dibromochloromethane were 
detected in the field blank samples. No corrective action was necessary since these compounds 
were not detected in the associated environmental samples. VOCs were not detected above 
MDLs in the five trip blank samples associated with the November 2020 sampling event. 
 
 
7.2.3 Laboratory Quality Control and Data Quality 
 
Internal laboratory QC samples were analyzed concurrently with all environmental samples 
in accordance with laboratory procedures and EPA methods. These samples included 
laboratory control samples, method blanks, matrix spike and matrix spike duplicate samples, 
surrogate spike samples, and replicate samples. The results were used to evaluate potential 
contamination associated with the laboratory analytical process and to determine the accuracy 
and precision of the analytical methods. Reported laboratory QC sample results comply with 
analytical method and laboratory procedure requirements. Laboratory QC sample results that 
effected environmental sample results are discussed below. 
 
 
First Sampling Event – May 4-7, 2020 
 
All laboratory control sample results met the accuracy (i.e., percent recovery) requirement of 50 
to 130 percent for VOCs and 75 to 125 percent for metals (Section 2.1 of LTMMP Appendix F).  
 
 
Second Sampling Event – November 9-12, 2020 
 
All laboratory control sample results met the accuracy (i.e., percent recovery) requirement of 50 
to 130 percent for VOCs and 75 to 125 percent for metals (Section 2.1 of LTMMP Appendix F), 
except for acetone, 2-butanone, vinyl acetate, and vinyl chloride. No corrective action was 
necessary because the percent recovery results for these compounds were within laboratory 
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and analytical method acceptance limits and none of these compounds were detected in 
environmental samples.  
 
All chemical data were reviewed and qualified in accordance with SNL/NM AOP 00-03, “Data 
Validation Procedure for Chemical and Radiochemical Data” (SNL/NM June 2017b and June 
2020a). Based upon the data validation and review criteria, all analytical data were determined 
acceptable and met the DQOs. Data validation reviews that include AR/COCs and contract 
verification reviews are provided in Annex E.  
 
 
7.2.4 Variances and Non-Conformances 
 
Variances and non-conformances are defined in the LTMMP Appendix F, Section 6 for 
groundwater monitoring. There were no variances or non-conformances from LTMMP 
requirements for groundwater monitoring during the May and November 2020 sampling events.  
 
 

 Hydrogeologic Assessment 
 
A detailed conceptual site model is provided in the MWL Phase 2 RCRA Facility Investigation 
Report (Peace et al. September 2002) and the Mixed Waste Landfill Groundwater Report, 
1990 through 2001 (Goering et al. December 2002). An update to the conceptual site model 
integrating the findings from the current groundwater monitoring well network installed in 2008 is 
presented in the Mixed Waste Landfill Annual Groundwater Monitoring Report, Calendar 
Year 2009 (SNL/NM June 2010). 
 
The upper surface of the Regional Aquifer at the MWL is contained within the interfingering, 
unconsolidated, fine-grained alluvial-fan deposits of the Santa Fe Group. The more 
transmissive, coarser-grained Ancestral Rio Grande sediments underlie the fine-grained alluvial 
deposits beneath the MWL. The depth to water is approximately 500 ft bgs and groundwater 
flows generally westward, away from the Manzanita Mountains and towards the Rio Grande. 
Several production wells operated by KAFB and the ABCWUA have profoundly modified the 
natural groundwater flow regime near the MWL by creating a trough in the water table in the 
western and northern portions of KAFB. As a result, water levels at the MWL have historically 
declined since monitoring began in 1990.  
 
Figure 7-5 shows the rate of groundwater elevation decline at MWL groundwater monitoring 
wells for the time period 2000 through 2020. Since 2010, the rate of groundwater elevation 
decline in all wells has been relatively slow and constant, and the rate of groundwater elevation 
decline in the upper screen interval of MWL-MW4 has stabilized since April 2010. The overall 
decline in MWL-BW2 since 2009 reflects a slightly higher rate of decline than observed in the 
other wells. Over the past five years the rate of decline has significantly slowed, and between 
2015 and 2017, wells located west of the MWL showed a small increase ranging from 0.11 to 
0.53 feet for the two-year period. From October 2019 to October 2020, the groundwater 
elevation declined in MWL-BW2 (0.19 feet) and rose in the other three compliance monitoring 
wells. The range in elevation rise was 0.02 feet (MWL-MW7) to 0.21 feet (MWL-MW9). Changes 
were similar for the other three monitoring wells; MWL-MW4 showed a slight decline (0.02 feet) 
whereas MWL-MW5 and MWL-MW6 showed a rise of 0.08 feet and 0.37 feet, respectively. This 
is likely due to decreased pumping of ABCWUA production wells to the north. 
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Figure 7-5 
Groundwater Level Elevations at Mixed Waste Landfill Groundwater Monitoring Wells 
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Recharge from infiltration of direct precipitation at the MWL is negligible due to high 
evapotranspiration, low precipitation, the thick sequence of unsaturated Santa Fe Group 
deposits above the water table, and the presence of the ET Cover. Groundwater recharge of the 
Regional Aquifer occurs primarily by the infiltration of precipitation in the Manzanita Mountains 
located approximately 5 miles to the east. 
 
Figure 7-6 shows the October 2020 potentiometric surface of the Regional Aquifer beneath the 
MWL. Based on the potentiometric contours, the hydraulic gradient is to the west-northwest. 
Measured orthogonally from the potentiometric surface contours, the horizontal gradient for 
October 2020 ranges from approximately 0.03 to 0.08 feet per foot. Groundwater velocities in 
the alluvial-fan sediments were calculated using the current potentiometric surface gradient, the 
average hydraulic conductivity obtained from slug testing of the four compliance monitoring 
wells, and an effective porosity of 25 percent. The calculated 2020 groundwater velocity 
remains consistent with previous years, and ranges from 0.02 to 0.06 feet per day; the average 
is 0.04 feet per day. These very low values and the general position of the groundwater 
elevation contours have not changed over the past six years and are consistent with previous 
estimates for horizontal groundwater flow at the water table in the MWL vicinity. 
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Figure 7-6 
Localized Potentiometric Surface of the Regional Aquifer at the Mixed Waste Landfill, October 2020
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8.0   BIOTA MONITORING RESULTS 

This chapter presents biota monitoring activities (i.e., sampling and analysis), analytical results, 
and data evaluation in accordance with MWL LTMMP Section 3.6 and Appendix G (SNL/NM 
March 2012). The monitoring objective is to provide data to evaluate biotic mobilization of 
contaminants (i.e., metals and radionuclides) from the subsurface to surface. Sampling of 
surface soil from animal burrows and ant hills, and potentially deep-rooted vegetation, is 
performed if these features are identified during the annual ET Cover Biology Inspection. Biota 
monitoring functions as an early warning detection system so that timely action can be taken, if 
necessary. Results are compared to trigger levels and background levels defined in LTMMP 
Section 5.2.2.2. 
 
Biota monitoring field activities are described in Section 8.1, analytical laboratory results and a 
discussion of data quality are presented in Section 8.2, and data evaluation and a comparison 
of results to monitoring trigger levels are presented in Section 8.3. A summary of biota 
monitoring activities and results is provided in Section 11.1. 
 
 

 Biota Monitoring Field Activities 
 
One biota sampling event was conducted during the April 1, 2020 through March 31, 2021 
reporting period fulfilling the LTMMP annual monitoring requirement. The biota sampling 
locations were identified during the annual ET Cover Biology Inspection performed on August 
18, 2020. The sampling locations are shown in Figure 8-1 and consist of two ant hills (MWL 
AHSS-01-2020 and MWL AHSS-02-2020). There were no animal burrows or potentially deep-
rooted plants identified on the ET Cover during the Biology Inspection. The two ant hill locations 
selected for surface soil sampling on the ET Cover side slopes were active and provided good 
spatial coverage relative to previous year’s sample locations that were in various locations on 
the ET Cover surface. Surface soil samples were collected at these locations on August 27, 
2020 and analyzed for metals and gamma emitting radionuclides by gamma spectroscopy.  
 
 
8.1.1 Field Quality Control 
 
In accordance with the Tritium and Biota SAP (LTMMP Appendix G, Table G-4.2-1), one field 
QC sample (duplicate sample) was collected at MWL AHSS-01-2020.  
 
 
8.1.2 Waste Management 
 
Waste generated during sampling activities included PPE (i.e., gloves) and decontamination 
wipes. Historical data and analytical results from the sampling event were used to characterize 
the waste; it was determined to be non-hazardous solid waste and was managed accordingly.  
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Figure 8-1 
Mixed Waste Landfill Biota Sampling Locations  
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 Laboratory Results 
 
Biota surface soil samples were submitted to GEL for analyses. Samples were analyzed in 
accordance with applicable EPA analytical methods. Results that are below the MDL (metals) or 
MDA (gamma spectroscopy) are qualified with a “U” and are designated as not detected. Both 
laboratory and data validation qualifiers are included in the data tables presented in this section. 
Analytical laboratory reports, including certificates of analyses, analytical methods, MDAs and 
MDLs, sample results, dates of analyses, and results of QC analyses, are filed in the SNL/NM 
Record Center.  
 
 
8.2.1 Environmental Sample Results 
 
Table 8-1 summarizes metals results and Table 8-2 summarizes gamma spectroscopy results 
for the two ant hill surface soil sample locations. LTMMP trigger levels are included in Table 8-1 
and NMED-approved background concentrations and activities (Dinwiddie September 1997) are 
provided in both Tables 8-1 and 8-2 for comparison. 
 
All metals results were below trigger levels and the respective NMED-approved background 
concentrations.  
 
All gamma spectroscopy radionuclide activities were low, below the respective NMED-approved 
background activities. Seven of the 18 results were non-detects. The gamma spectroscopy 
results were reviewed by an SNL/NM Health Physics SME to screen for potential indications of 
radiological contamination; there were no indications of radiological anomalies in the biota soil 
sample results. 
 
 
8.2.2 Field Quality Control Sample Results 
 
Table 8-3 summarizes results of the environmental-duplicate sample pair and the RPD values 
calculated for the August 2020 biota data set. An RPD was calculated when metals 
concentrations greater than the RL were reported in both the environmental and duplicate 
sample, and when radionuclides were reported in both the environmental and duplicate sample 
at activities greater than the MDA. Calculated RPDs for metals and radiological constituents 
show good agreement, ranging from 2 to 26. As defined in Section 2.3, Appendix G of the 
LTMMP, an RPD of less than or equal to 35 is considered acceptable for metals results.   
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Table 8-1 
Summary of Metals Results (EPA Method 6010D/7471Ba) 

Mixed Waste Landfill Biota Monitoring 
August 2020 

 

Sample Location Parameter 
Result 
(mg/kg) 

MDL 
(mg/kg) 

Reporting 
Limit 

(mg/kg) 

NMED 
Backgroundb 

(mg/kg) 

Trigger 
Level 

(mg/kg) 
Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL AHSS-01-2020 
27-Aug-20 

Arsenic 2.78 0.489 2.94 5.6 17.7 J J-, B4, B5 
Barium  66.6 0.0978 0.489 130 100,000 -- -- 
Beryllium  0.275 0.0978 0.489 0.65 2,260 J -- 
Cadmium  ND 0.0978 0.489 <1 897 U -- 
Chromium  5.44 0.147 0.978 17.3 63.1 -- -- 
Cobalt  2.09 0.147 0.489 5.2 20,500 -- -- 
Copper  5.71 0.294 1.96 15.4 45,400 -- -- 
Lead  5.72 0.323 1.96 21.4 800 B -- 
Mercury  ND 0.00705 0.0211 <0.25 73.6 U -- 
Nickel  4.53 0.147 0.489 11.5 22,500 -- -- 
Selenium  0.592 0.489 2.94 <1 5,680 BJ 2.94U, B 
Silver  ND 0.0978 0.489 <1 5,680 U -- 
Vanadium  13.7 0.0978 0.489 20.4 5,680 -- -- 
Zinc  17.1 0.391 1.96 62 100,000 -- -- 

MWL AHSS-01-2020 
(Duplicate) 
27-Aug-20 
 

Arsenic 4.37 0.491 2.95 5.6 17.7 -- -- 
Barium  86.1 0.0982 0.491 130 100,000 -- -- 
Beryllium  0.351 0.0982 0.491 0.65 2,260 J -- 
Cadmium  0.108 0.0982 0.491 <1 897 J -- 
Chromium  6.57 0.147 0.982 17.3 63.1 -- -- 
Cobalt  2.72 0.147 0.491 5.2 20,500 -- -- 
Copper  7.05 0.295 1.96 15.4 45,400 -- -- 
Lead  6.61 0.324 1.96 21.4 800 B -- 
Mercury  ND 0.00770 0.0230 <0.25 73.6 U -- 
Nickel  5.62 0.147 0.491 11.5 22,500 -- -- 
Selenium  0.758 0.491 2.95 <1 5,680 BJ 2.95U, B 
Silver  ND 0.0982 0.491 <1 5,680 U -- 
Vanadium  16.4 0.0982 0.491 20.4 5,680 -- -- 
Zinc  20.7 0.393 1.96 62 100,000 -- -- 

MWL AHSS-02-2020 
27-Aug-20 

Arsenic 2.26 0.482 2.89 5.6 17.7 J J-, B4, B5 
Barium  46.8 0.0963 0.482 130 100,000 -- -- 
Beryllium  0.233 0.0963 0.482 0.65 2,260 J -- 
Cadmium  ND 0.0963 0.482 <1 897 U -- 
Chromium  4.63 0.145 0.963 17.3 63.1 -- -- 
Cobalt  1.72 0.145 0.482 5.2 20,500 -- -- 
Copper  4.11 0.289 1.93 15.4 45,400 -- -- 
Lead  4.84 0.318 1.93 21.4 800 B -- 
Mercury  ND 0.00726 0.0217 <0.25 73.6 U -- 
Nickel  3.45 0.145 0.482 11.5 22,500 -- -- 
Selenium  0.579 0.482 2.89 <1 5,680 BJ 2.89U, B 
Silver  ND 0.0963 0.482 <1 5,680 U -- 
Vanadium  10.5 0.0963 0.482 20.4 5,680 -- -- 
Zinc  14.7 0.385 1.93 62 100,000 -- -- 

Refer to notes at end of table. 
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Table 8-1 (Concluded) 
Summary of Metals Results (EPA Method 6010D/7471Ba) 

Mixed Waste Landfill Biota Monitoring 
August 2020 

 
Notes: 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods,” SW-846, 3rd edition, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 
bDinwiddie September 1997, Letter from R.S. Dinwiddie (NMED) to M.J. Zamorski (DOE), “Request for 
Supplemental Information: Background Concentrations Report, SNL/KAFB,” dated September 24, 1997.  
cLaboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with 
respect to submitted samples. 

Laboratory Qualifier 
B = The analyte was found in the blank above the effective MDL. 
BJ = The analyte was found in the blank above the effective MDL and the concentration is an estimated value  
     greater than the MDL but less than the Reporting Limit..  
J = Estimated value, the analyte concentration is greater than the MDL but less than the Reporting Limit. 
U = Result less than the MDL. 

  Validation Qualifier  
B = Method blank contamination at concentration greater than the MDL. 
B4 = Negative value for calibration blank – absolute value less than the MDL. 
B5 = Negative value for method blank – absolute value less than the MDL. 
J- = The associated numerical value is an estimated quantity with a suspected negative bias. 
U = The analyte was analyzed for but was not detected. The associated numerical value is the sample 
           quantitation limit. 

<         = Less than. 
DOE         = U.S. Department of Energy. 
EPA         = U.S. Environmental Protection Agency. 
MDL         = Method detection limit. 
mg/kg         = Milligram(s) per kilogram. 
MWL        = Mixed Waste Landfill. 
ND         = Not detected above the MDL.  
NMED         = New Mexico Environment Department.  
SNL/KAFB = Sandia National Laboratories/Kirtland Air Force Base. 
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Table 8-2 
Summary of Gamma Spectroscopy Results (EPA Method 901.1a) 

Mixed Waste Landfill Biota Monitoring 
August 2020 

 

Sample Location Parameter Result (pCi/g) 
MDA 

(pCi/g) 

NMED 
Backgroundb 

(pCi/g) 
Laboratory 
Qualifierc 

Validation 
Qualifierc 

MWL AHSS-01-2020 
27-Aug-20 

Cesium-137 0.0537 ± 0.0138 0.0132 1.5 -- -- 
Cobalt-60 -0.00104 ± 0.00798 0.0141 NA U BD, FR3 
Radium-226 0.638 ± 0.0813 0.0245 2.7 -- -- 
Thorium-232d 0.942 ± 0.0972 0.0176 1.5 -- -- 
Uranium-235 0.0448 ± 0.0607 0.0591 0.18 U BD, FR3 
Uranium-238 0.616 ± 0.275 0.170 2.3 -- -- 

MWL AHSS-01-2020 
27-Aug-20 
(Duplicate) 

Cesium-137 0.0501 ± 0.0166 0.0152 1.5 -- -- 
Cobalt-60 -0.00245 ± 0.00920 0.0162 NA U BD, FR3 
Radium-226 0.627 ± 0.0720 0.0268 2.7 -- -- 
Thorium-232d 0.899 ± 0.0863 0.0213 1.5 -- -- 
Uranium-235 0.00229 ± 0.0799 0.0783 0.18 U BD, FR3 
Uranium-238 0.775 ± 0.739 0.624 2.3 -- J, FR7 

MWL AHSS-02-2020 
27-Aug-20 

Cesium-137 0.212 ± 0.0340 0.0184 1.5 -- -- 
Cobalt-60 -0.00405 ± 0.0105 0.0179 NA U BD, FR3 
Radium-226 0.623± 0.0775 0.0340 2.7 -- -- 
Thorium-232d 0.906 ± 0.0815 0.0276 1.5 -- -- 
Uranium-235 0.0423 ± 0.106 0.0992 0.18 U BD, FR3 
Uranium-238 0.366 ± -1.20 0.971 2.3 U BD, FR3 

Notes: 
Negative numbers indicate the sample count or result was less than the instrument background. 
aU.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods,” SW-846, 3rd edition, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 
bDinwiddie September 1997, Letter from R.S. Dinwiddie (NMED) to M.J. Zamorski (DOE), “Request for Supplemental 
Information: Background Concentrations Report, SNL/KAFB,” dated September 24, 1997. Cobalt-60 is not naturally 
occurring; therefore, it does not have a listed background activity.  
cLaboratory/Validation Qualifier: If cell is blank (--), then all quality control samples met acceptance criteria with 
respect to submitted samples.  

Laboratory Qualifier 
U = Analyte is below detection limit. 
Validation Qualifier  
BD = Result is not statistically different from zero. 
FR3 = Result is less than the MDA or less than 2-sigma the total propagated uncertainty. 
FR7 = Result is greater than or equal to the MDA and less than 3 times the MDA. 
J = The associated value is an estimated quantity. 

dThorium-232 activity is quantified and reported using the daughter isotope Lead-212 results. 
DOE     = U.S. Department of Energy. 
EPA     = U.S. Environmental Protection Agency. 
MDA     = Minimum detectable activity. 
MWL     = Mixed Waste Landfill. 
NA     = Not applicable. 
NMED     = New Mexico Environment Department. 
pCi/g     = Picocuries per gram. 
SNL/KAFB = Sandia National Laboratories/Kirtland Air Force Base. 
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Table 8-3 
Summary of Duplicate Sample Results 
Mixed Waste Landfill Biota Monitoring 

August 2020 
 

Sample Location Environmental Sample (R1) Duplicate Sample (R2) RPDa (%) 
MWL AHSS-01-2020 – Metals (mg/kg) 
Barium  66.6 86.1 26 
Chromium 5.44 6.57 20 
Cobalt 2.09 2.72 26 
Copper 5.71 7.05 21 
Lead 5.72 6.61 14 
Nickel 4.53 5.62 22 
Vanadium  13.7 16.4 18 
Zinc  17.1 20.7 19 
MWL AHSS-01-2020 – Radionuclides (pCi/g) 
Cesium-137 0.0537 0.0501 7 
Radium-226 0.638 0.627 3 
Thorium-232 0.942 0.899 2 

Notes: 
aRPD = Relative percent difference is calculated with the following equation and rounded to the nearest whole 

number. 
 

RPD =  
R R

[( R  +  R ) / 2]
 x 100

1

1 2

− 2  

 
where: R1  = Environmental sample result. 

R2  = Duplicate sample result. 
 
% = Percent. 
mg/kg = Milligram(s) per kilograms(s). 
MWL = Mixed Waste Landfill. 
pCi/g = Picocuries per gram. 
 
 
8.2.3 Laboratory Quality Control Data Quality 
 
Internal laboratory QC samples were analyzed concurrently with all environmental samples in 
accordance with laboratory procedures and EPA analytical methods. These included laboratory 
control samples, method blanks, matrix spike, and replicate samples for the metals analyses. 
For the radiological analyses, method blanks, laboratory control samples, and replicate samples 
were analyzed with the environmental samples. The results were used to evaluate potential 
contamination associated with the laboratory analytical process and to determine the accuracy 
and precision of the analytical methods. All metals and gamma spectroscopy data were 
reviewed and qualified in accordance with SNL/NM AOP 00-03, “Data Validation Procedure for 
Chemical and Radiochemical Data” (SNL/NM June 2020a). Data Validation Reports that include 
the AR/COC forms and Contract Verification Review Forms are provided in Annex B. 
 
Based upon the data validation and review criteria, all analytical data were qualified as 
appropriate and determined acceptable and to meet the DQOs. Reported QC samples results 
comply with analytical method and laboratory procedure requirements. 
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8.2.4 Variances 
 
There were no variances from the LTMMP biota monitoring requirements. 
 
 

 Data Evaluation and Monitoring Trigger Level 
 
Trigger levels for metals in biota surface soil samples are included in Table 8-1. No surface soil 
metals results exceeded the trigger levels.  
 
There are no trigger levels established for radionuclides. In accordance with the LTMMP 
Section 5.2.2.2, the gamma spectroscopy results are compared with NMED-approved 
background activity levels (Dinwiddie September 1997), but the background activities are not 
considered trigger levels. All radionuclide results for biota surface soil samples were below the 
NMED-approved background activity levels. No deep-rooted vegetation was identified for 
sampling. 
 
These results indicate contaminants from the disposal areas are not being mobilized to the 
surface by plant or animal activity. 
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9.0   INSPECTION, MAINTENANCE, AND REPAIR RESULTS 

This chapter presents a summary of inspection, maintenance, and repair activities conducted in 
accordance with requirements in MWL LTMMP Section 4.0 and Appendix I, MWL Long-Term 
Monitoring Inspection Checklists/Forms (SNL/NM March 2012). Inspection requirements are 
summarized in Table 2-2 of this Annual LTMM Report. Table 9-1 lists the date each type of 
inspection was performed during the April 1, 2020 through March 31, 2021 reporting 
period. Inspection results are presented in the following sections and documented on the 
inspection forms/checklists listed in Table 9-1 and provided in Annex F. A summary of 
inspection activities and results is provided in Section 11.2. 
 
 

 Final Cover System 
 
The final cover system includes the ET Cover vegetation and ET Cover surface (note the term 
ET Cover includes the side slopes). ET Cover vegetation is inspected annually by an SNL/NM 
staff biologist, documented on the Biology Inspection Checklist/Form for the MWL Cover, and 
summarized in Section 9.1.1. The ET Cover surface is inspected quarterly by a field technician, 
documented on the MWL Cover Inspection Checklist/Form, and summarized in Section 9.1.2. 
During the quarterly inspections the field technician also inspects the storm-water diversion 
structures, security fence, and survey monuments, which are summarized in Sections 9.2 
and 9.6.  
 
 
9.1.1 Biology Inspection 
 
One ET Cover Biology Inspection was performed by the staff biologist on August 18, 2020 
fulfilling the requirement for an annual Biology Inspection during the reporting period growing 
season (Table 9-1). The ET Cover vegetation continues to meet all LTMMP criteria for 
successful revegetation. The approximate foliar coverage on the ET Cover was 44 percent, with 
99 percent of this coverage composed of native vegetation. The foliar coverage is dominated by 
native grasses, with Galleta grass comprising approximately 36 percent of the total foliar 
coverage. There were no contiguous areas without vegetation exceeding 200 square feet in size 
and no plants capable of developing deep root systems were identified. No small animal 
burrows were identified on the ET Cover. Sixteen active ant hills and one inactive ant hill were 
observed mostly on the side slopes. No action or repairs were required based on the Biology 
Inspection.  
 
Overall, the ET Cover vegetation and surface is in good condition with even coverage of mature, 
native perennial grasses. Additional information is provided on the August 18, 2020 Biology 
Inspection Checklist/Form (Annex F) and in the Biology Report (Annex G). The Biology Report 
summarizes ET Cover background information, local climate trends, and recommendations for 
the ET Cover based upon inspections performed during the reporting period. Although only the 
annual Biology Inspection is required, the staff biologist performed biology verification 
inspections to support the quarterly ET Cover surface inspections performed by a field 
technician (Section 9.1.2) as a best practice. These verification inspections are documented in 
memorandums included in Annex F with the quarterly site/cover inspection forms.  
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Table 9-1 
Inspection Frequency and Dates Performed 

Mixed Waste Landfill 
April 2020 – March 2021 Reporting Period 

 
Inspection Type Frequency Checklist/Form a Date Performed 
ET Cover Biology 

Inspection Annualb Biology Inspection 
Checklist/Form August 18, 2020 

ET Cover Surface 
Inspection Quarterly Cover Inspection 

Checklist/Form 

June 1, 2020 
September 2, 2020 
December 1, 2020 
March 1, 2021 

Storm-Water Diversion 
Structure Inspectionc Quarterly Cover Inspection 

Checklist/Form 

June 1, 2020 
September 2, 2020 
December 1, 2020 
March 1, 2021 

Soil-Vapor Monitoring 
Network Inspection Semiannuald Soil-Vapor Monitoring 

Network Checklist/Form 
May 11, 2020 
November 13, 2020 

Soil-Moisture Monitoring 
Network Inspection Annuald Soil-Moisture Monitoring 

Network Checklist/Form April 9 & 15, 2020 

Groundwater Monitoring 
Network Inspection Semiannuald Groundwater Monitoring 

Network Checklist/Form 
May 4, 2020 
November 9, 2020 

Security Fence 
Inspectionc Quarterly Cover Inspection 

Checklist/Form 

June 1, 2020 
September 2, 2020 
December 1, 2020 
March 1, 2021 

Notes: 
aAll reporting period LTMMP-required inspection forms are provided in Annex F. Best practice monthly supplemental 
radon monitoring location inspections are provided in Annex A. 
bTransition from quarterly to annual inspection frequency based upon meeting successful revegetation criteria as 
determined by the staff biologist during the August 14, 2014 growing season Biology Inspection. 
cThese inspections, conducted at the same time as the ET Cover Surface Inspection, include access controls (gates, 
locks, signs) and survey monuments, and are documented on the same inspection form. 
dMonitoring network inspections are performed at the same frequency and at the same time as the associated 
monitoring. 
ET    = Evapotranspirative. 
LTMMP = Long-Term Monitoring and Maintenance Plan 
 
 
9.1.2 ET Cover System/Surface Inspection 
 
Four ET Cover surface inspections were performed by a field technician during the reporting 
period fulfilling the LTMMP quarterly inspection requirement (Table 9-1). The quarterly 
inspections were supported by the staff biologist. There were no inspection items that required 
maintenance or repairs, although some minor best practice maintenance was performed as 
discussed in Section 9.7. 
 
 

 Storm-Water Diversion Structure Inspection 
 
Storm-water diversion structure inspections were combined with the quarterly ET Cover 
System/Surface Inspections during the reporting period, fulfilling the LTMMP quarterly 
inspection requirement (Table 9-1). These inspections addressed the storm-water diversion 
swale on the north, east, and south sides of the ET Cover (just beyond the toe of the cover side 
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slopes, Figure 2-3), and were documented on the same Cover Inspection Checklist/Form. No 
inspection items required follow-up actions. Accumulation of dead, windblown tumbleweeds 
were identified and removed from the road drainage culverts by the field technicians at time of 
the December 1, 2020 inspection. 
 
 

 Soil-Vapor Monitoring Network Inspection 
 
Two inspections of the soil-vapor monitoring network were performed as part of the semiannual 
soil-vapor monitoring events conducted during the reporting period, fulfilling the LTMMP 
inspection requirement (Table 9-1). No inspection items required follow-up actions. 
 
 

 Soil-Moisture Monitoring Network Inspection 
 
One inspection of the soil-moisture monitoring network was performed as part of the annual 
monitoring event conducted during the reporting period, fulfilling the LTMMP inspection 
requirement (Table 9-1). No inspection items required follow-up actions. 
 
 

 Groundwater Monitoring Well Network Inspection 
 
Two inspections of the groundwater monitoring well network were performed as part of the 
semiannual monitoring events conducted during the reporting period, fulfilling the LTMMP 
inspection requirement (Table 9-1). No inspection items required follow-up actions. 
 
 

 Security Fence Inspection 
 
Perimeter security fence inspections were combined with the four quarterly ET Cover 
System/Surface Inspections during the reporting period, fulfilling the LTMMP inspection 
requirement (Table 9-1). The inspections addressed the security fence, access controls (gates, 
locks, signs), and survey monuments, and were documented on the same Cover Inspection 
Checklist/Form. Results of the quarterly inspections are provided below.  
 
 
June 1, 2020 Inspection 
 
Accumulation of dead, windblown tumbleweeds were identified along the perimeter fence. The 
plant debris was removed by the field technicians at the time of the inspection. 
 
 
September 2, 2020 Inspection 
 
Accumulation of dead, windblown tumbleweeds were identified along the perimeter fence. The 
plant debris was removed by the field technicians at the time of the inspection. 
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December 1, 2020 Inspection 
 
Accumulation of dead, windblown tumbleweeds were identified along the perimeter fence. The 
plant debris was removed by the field technicians at the time of the inspection. 
 
 
March 1, 2021 Inspection 
 
Accumulation of dead, windblown tumbleweeds were identified along the perimeter fence. The 
plant debris was removed within 60 days during the March 8-9, 2021 ET Cover maintenance 
work as described in Section 9.7. 
 
 

 ET Cover Maintenance and Supplemental Watering 
 
Efforts completed since ET Cover construction in 2009 to establish self-sustaining, native 
grasses on the ET Cover have been successful as verified through inspections. Supplemental 
watering was not conducted during this reporting period and only minimal ET Cover 
maintenance was needed.  
 
Five minor weed control events were conducted during this reporting period that included live 
and windblown, dead weed removal as well as limited, selective pre-emergent herbicide and 
sterilant application (April 2020 event) to control weed growth. All removed weed material was 
loaded in a trailer and disposed at the KAFB Landfill. The objective of this best practice work is 
to promote the health of the existing native grasses on the ET Cover and perimeter area 
by reducing competition with weedy species for limited moisture and nutrients and to minimize 
future maintenance. This ET Cover maintenance work was performed by a contractor under the 
supervision of SNL/NM project personnel. 
 
 
April 15-17, 2020 
 
Live and dead weeds were removed from the ET Cover, the perimeter fence and 3-foot area 
outside the fence, the area between the north toe of the ET Cover and the north fence, the 
western perimeter area between the fence and access road, the area surrounding all perimeter 
monitoring well erosion control features, and the perimeter drainage (i.e., swale on the east, 
north, and south sides of the ET Cover). Debris and weeds were also cleared from all the 
access road drainage culvert inlets and outlets. 
 
Weed control activities included the application of a pre-emergent herbicide, Prodiamine 65 
WDG, to the areas surrounding the eastern and western perimeter monitoring well locations, the 
area between the north toe of the ET Cover and the north fence, the 3-foot area outside the 
perimeter fence, and the area from the western fence line up slope approximately 80 feet on to 
the ET Cover. The herbicide was applied to these areas where more prevalent weed growth has 
been observed in the past as a best practice to help control weed growth at the site and 
promote the health of the existing native grasses. The sterilant Hyvar was applied to the North 
and South Staging Areas. Prodiamine 65 WDG and Hyvar are approved for use at SNL/NM, do 
not carry a bee precaution rating according to the University of California Integrated Pest 
Management, and were applied following the manufacturer’s instructions. 
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May 20-21, 2020 
 
Live and dead weeds were removed from the ET Cover, the perimeter fence and 3-foot area 
outside the fence, the area between the north toe of the ET Cover and the north fence, the 
western perimeter area between the fence and access road, the area surrounding all perimeter 
monitoring well erosion control features, and the perimeter drainage (i.e., swale on the east, 
north, and south sides of the ET Cover). Debris and weeds were also cleared from all the 
access road drainage culvert inlets and outlets and thorny shrubs along the outside perimeter of 
the west fence were cut near the ground surface and a root killing herbicide (Garlon 4) was 
applied to the stumps of the shrub. 
 
 
July 7-8, 2020 
 
Live and dead weeds were removed from the ET Cover, the perimeter fence and 3-foot area 
outside the fence, the area between the north toe of the ET Cover and the north fence, the 
western perimeter area between the fence and access road, the area surrounding all perimeter 
monitoring well erosion control features, and the perimeter drainage (i.e., swale on the east, 
north, and south sides of the ET Cover).  
 
 
October 30 & November 2, 2020 
 
Live and dead weeds were removed from the ET Cover, the perimeter fence and 3-foot area 
outside the fence, the area between the north toe of the ET Cover and the north fence, the 
western perimeter area between the fence and access road, the area surrounding all perimeter 
monitoring well erosion control features, and the perimeter drainage (i.e., swale on the east, 
north, and south sides of the ET Cover). Debris and weeds were also cleared from all the 
access road drainage culvert inlets and outlets. 
 
March 8-9, 2021 
 
Live and dead weeds were removed from the ET Cover, the perimeter fence and 3-foot area 
outside the fence, the area between the north toe of the ET Cover and the north fence, the 
western perimeter area between the fence and access road, the area surrounding all perimeter 
monitoring well erosion control features, and the perimeter drainage (i.e., swale on the east, 
north, and south sides of the ET Cover). Debris and weeds were also cleared from all the 
access road drainage culvert inlets and outlets.  
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10.0   REGULATORY ACTIVITIES 

On January 8, 2014, the NMED approved the MWL LTMMP (Blaine January 2014). All MWL 
regulatory submittals that occurred during this April 1, 2020 through March 31, 2021 reporting 
period are summarized in Section 10.1, along with submittals since approval of the LTMMP. 
There were no LTMMP modification requests during the reporting period. 
 
 

 MWL Regulatory Submittals 
 
Regulatory submittals during this reporting period include the seventh MWL Annual LTMM 
Report, April 2019 – March 2020 (SNL/NM June 2020b), approved by NMED in July 2020 
(Pierard July 2020). There were also two submittals of various updated reference documents 
cited in the LTMMP SAPs (Harrell July 2020 and February 2021). These updates were made to 
keep the cited reference documents (field and AOPs) current and to reflect ongoing 
modifications and improvements to support MWL monitoring activities. The two submittals were 
made within 30 days of the effective date for the updated reference documents. 
 
All MWL regulatory submittals that occurred after NMED approval of the LTMMP are 
summarized in Table 10-1, including submittals that occurred during this reporting period. A 
summary of regulatory submittals associated with full implementation of the LTMMP is 
presented in the MWL Annual LTMM Report, April 2014 – March 2015 (SNL/NM June 2015). 
 
 

 MWL LTMMP Modifications 
 
There were no LTMMP modification requests submitted to the NMED during the reporting 
period. However, a modification request, as delineated in Section 5.2.4, is in progress and will 
be submitted to NMED in CY 2021. 
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Table 10-1 
Mixed Waste Landfill Long-Term Monitoring and Maintenance Plan Document Submittal History 

 
Date of Submittala LTMMP 

Requirement Description of Submittal 

January 15, 2014 Section 3.4.1 
Installation Work Plan for Three Soil-Vapor Monitoring 
Wells at the Mixed Waste Landfill 

• Approved in February 2014 

September, 2014 Section 3.4.1 
Installation Report for Three Soil-Vapor Monitoring 
Wells at the Mixed Waste Landfill 

• Approved in September 2014 

March 6, 2014 Appendices C 
through G 

Procedures, plans, and documents cited in the LTMMP 
used by SNL/NM personnel for air, surface soil, soil-
vapor, soil-moisture, biota, and groundwater 
monitoring. 

June 18, 2014 Section 4.8.1 MWL Annual LTMM Report, January – March 2014 
• Approved in August 2014 

July 9, 2014 Appendices C, D, F, 
and G 

Updates to two documents used by SNL/NM personnel 
to validate analytical data from contract laboratories 
and conduct activities related to sampling MWL soil-
vapor wells. Updates to the health and safety plan for 
groundwater monitoring at the MWL.  

February 18, 2015 Appendix F 
Updates to five reference documents used by SNL/NM 
personnel to conduct groundwater monitoring activities 
at the MWL. 

June 8, 2015 Section 4.8.1 MWL Annual LTMM Report, April 2014 – March 2015 
• Approved in October 2015 

May 20, 2016 Appendices C, D, E, 
F, and G 

Updates to three documents used by SNL/NM 
personnel to perform monitoring activities at the MWL. 

June 23, 2016 Section 4.8.1 MWL Annual LTMM Report, April 2015 – March 2016 
• Approved in July 2016 

November 9, 2016 Appendices C, D, F, 
and G 

Updates to four documents used by SNL/NM personnel 
to perform monitoring activities at the MWL. 

June 6, 2017 Section 4.8.1 
MWL Annual LTMM Report, April 2016 – March 2017 

• Approved in April 2018 

July 6, 2017 Appendices D, F, 
and G 

Updates to one document used by SNL/NM personnel 
to validate analytical data from contract laboratories. 

February 8, 2018 Appendix F 
Updates to four documents used by SNL/NM personnel 
to conduct groundwater monitoring activities at the 
MWL. 

June 7, 2018 Section 4.8.1 
MWL Annual LTMM Report, April 2017 – March 2018 

• Approved in July 2018 

December 14, 2018 Section 4.8.2 MWL Five-Year Report (first Five-Year Report) 

January 15, 2019 Appendices D, F, 
and G 

Update to the SNL/NM Statement of Work for 
Analytical Laboratories used for monitoring sample 
analysis. 

Continued on next page 
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Table 10-1 (Concluded) 
Mixed Waste Landfill Long-Term Monitoring and Maintenance Plan Document Submittal History 
 

Date of Submittala LTMMP 
Requirement Description of Submittal 

June 21, 2019 Section 4.8.1 
MWL Annual LTMM Report, April 2018 – March 2019 

• Approved in September 2019 

May 8, 2019 Appendix D, E, F, 
and G 

Updates to three reference documents used by 
SNL/NM personnel to conduct soil-moisture monitoring, 
analytical data verification, and sample management 
activities at the MWL. 

November 8, 2019 Appendix C, D, F, 
and G 

Updates to four reference documents used by SNL/NM 
personnel to conduct soil-vapor monitoring activities, 
sample management, and contract laboratory quality 
control. Updates to the health and safety plan for 
groundwater monitoring at the MWL. 

February 28, 2020 Appendices D, F, 
and G 

Update to the SNL/NM Statement of Work for 
Analytical Laboratories used for monitoring sample 
analysis. 

April 2020 through March 2021 Reporting Period Submittals 

May 27, 2020 Section 4.8.1 MWL Annual LTMM Report, April 2019 – March 2020 
• Approved in July 2020 

June 26, 2020 Appendices D, F, 
and G 

Updates to one document used by SNL/NM personnel 
to validate analytical data from contract laboratories. 

February 9, 2021 Appendix F 
Updates to four documents used by SNL/NM personnel 
to conduct groundwater monitoring activities at the 
MWL. 

Notes: 
aDate represents the date stamp on the DOE transmittal letter for the submittal. 
DOE = U.S. Department of Energy. 
LTMM = Long-Term Monitoring and Maintenance. 
LTMMP = Long-Term Monitoring and Maintenance Plan. 
MWL = Mixed Waste Landfill. 
SNL/NM = Sandia National Laboratories/New Mexico.   
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11.0   SUMMARY AND CONCLUSIONS 

This chapter presents a summary of MWL LTMMP monitoring, inspection, and 
maintenance/repair activities performed during this reporting period, followed by conclusions 
based upon these activities and results. 
 
 

 Monitoring Activities 
 
All monitoring activities for the April 1, 2020 through March 31, 2021 reporting period were 
completed in accordance with LTMMP requirements. The results for each monitoring activity are 
summarized as follows. 
 
 
Radon Monitoring 
 
The radon air monitoring minimum frequency is annual and was performed over two six-month 
periods covering CY 2020. The range of radon activity for all monitoring locations was <0.2 to 
0.4 pCi/L, and the range for the two background location results was 0.2 to 0.4 pCi/L. No 
sample locations exceeded the trigger level of 4 pCi/L and all results confirm low levels of radon 
consistent with natural background levels and historical results. There were no indications of 
releases of radon gas from the disposal areas. 
 
 
Tritium Surface Soil Monitoring 
 
The tritium surface soil monitoring frequency is annual. Soil samples were collected on July 27, 
2020. Reported tritium activities were all non-detections below the MDA, consistent with 
historical data, and below the trigger level of 20,000 pCi/L. There were no indications of new 
releases of tritium from the disposal areas. 
 
 
Soil-Vapor Monitoring 
 
The minimum vadose zone soil-vapor monitoring frequency is annual but was performed at a 
semiannual frequency as best practice to keep sample port tubing clear. Soil-vapor samples 
were collected in May and November 2020. A total of 26 VOCs were detected during the May 
2020 sampling event and a total of 16 VOCs were detected during the November 2020 
sampling event. Results for PCE, TCE, and Total VOCs from the deepest sampling port of wells 
MWL-SV03, MWL-SV04, and MWL-SV05 (400 ft bgs) were below the 20 ppmv trigger level for 
PCE and TCE, and the 25 ppmv trigger level for Total VOCs. The maximum concentrations 
detected for PCE and TCE at the 400 ft bgs sampling ports were 0.320 ppmv and 0.220 ppmv, 
respectively, at well MWL-SV03. The maximum concentration for Total VOCs at the 400 ft bgs 
sampling ports was 0.65647 ppmv at well MWL-SV03. All maximum values were from the May 
2020 sampling event. Soil-vapor monitoring results indicate a relatively uniform distribution of 
low concentration VOCs throughout the 500-foot-thick vadose zone that are not a threat to 
groundwater. This distribution is consistent with an old source that has dissipated throughout 
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the vadose zone and indicates the VOC soil-vapor plume is stable with no new releases from 
the disposal area. 
 
 
Soil-Moisture Monitoring 
 
The vadose zone soil-moisture monitoring frequency is annual. Soil-moisture measurements 
were collected on April 9 and 15, 2020. The trigger level for soil moisture applies to the shallow 
depth interval of 8.7 to 86.6 ft bgs at the three monitoring locations. The soil-moisture content by 
volume for this depth interval ranged from 1.4 to 4.7 percent, below the 23 percent soil-moisture 
content by volume trigger level. Soil-moisture monitoring results are consistent with baseline 
results established prior to ET Cover construction and indicate the ET Cover is performing as 
designed. 
 
 
Groundwater Monitoring 
 
The groundwater monitoring frequency is semiannual. Groundwater samples were collected in 
May and November 2020. No constituents were detected in groundwater at concentrations 
exceeding trigger levels and the results are consistent with background levels and historical 
MWL groundwater monitoring results. Soil-vapor and groundwater monitoring results indicate 
the Regional Aquifer beneath the MWL is protected. 
 
 
Biota Monitoring 
 
Biota monitoring frequency is annual. Soil samples were collected on August 27, 2020 at two 
active ant hill locations on the ET Cover. No animal burrows were identified for sampling during 
the August 18, 2020 Biology Inspection. All metals and radionuclide results were below 
respective NMED-approved background levels and trigger levels. There were no indications of 
biotic mobilization of contaminants to the surface. 
 
 

 Inspections/Maintenance/Repairs Activities 
 
The annual ET Cover Biology Inspection was performed on August 18, 2020 during the 
reporting period growing season. The ET Cover continues to meet LTMMP successful 
revegetation criteria. Efforts completed since ET Cover construction in 2009 to establish self-
sustaining, native grasses on the ET Cover have been successful. As a result, minimal 
maintenance and no repairs or supplemental watering were needed. The ET Cover vegetation 
is in good condition and no issues requiring maintenance or repairs were identified. 
 
The ET Cover System/Surface Inspections were performed quarterly and no issues requiring 
maintenance or repairs were identified. Inspections of the engineered storm-water drainage 
swale, perimeter security fence and access controls (i.e., gates, locks, signs), and survey 
monuments were performed at the same time and frequency. No issues were identified 
requiring maintenance or repairs beyond that performed during the inspections (i.e., minor 
maintenance such as clearing dead, windblown weeds from the security fence). 
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Inspections of the soil-vapor monitoring network, soil-moisture monitoring network, groundwater 
monitoring network, and associated sampling equipment were performed at required 
frequencies (i.e., concurrent with each monitoring event) and no issues requiring repairs or 
maintenance were identified. Routine equipment checks and preventive maintenance are 
performed by monitoring personnel as best practice throughout the monitoring process. 
 
Five minor weed control events were conducted as a best practice for the ET Cover vegetation 
during the reporting period. These events included removal of live and dead weeds from the ET 
Cover and perimeter area, removal of windblown tumbleweeds from the perimeter fence and 
drainage swale, and the selective application of an approved pre-emergent herbicide to a limited 
portion of the western ET Cover area and perimeter areas where more prevalent weed growth 
has been observed in the past. In addition, an approved sterilant was applied to the North and 
South Staging area. All of these actions were performed as best practice to promote the health 
of the desired native grass species by reducing competition with weedy species for limited 
moisture and nutrients. 
 
 

 Regulatory Activities  
 
Regulatory activities during the April 1, 2020 through March 31, 2021 reporting period included 
submittal of the seventh MWL Annual LTMM Report, April 2019 – March 2020 (SNL/NM June 
2020b) that was approved by NMED (Pierard July 2020). Two submittals of various updated 
reference documents cited in the LTMMP SAPs were also made within 30 days of the document 
effective dates (Harrell July 2020 and February 2021). There were no LTMMP modification 
requests submitted to the NMED during the reporting period. A modification request, as 
delineated in Section 5.2.4, is in progress and submittal to the NMED is anticipated in CY 2021. 
 
 

 Conclusions 
 
All required LTMMP monitoring, inspection, and maintenance/repair activities for the April 1, 
2020 through March 31, 2021 reporting period were performed and documented in this eighth 
Annual LTMM Report, which meets the requirements of the LTMMP, Section 4.8.1 (SNL/NM 
March 2012).  
 
The monitoring and inspection results indicate the final remedy, which includes the ET Cover, 
monitoring systems, and related physical controls, is performing as designed. Institutional 
controls related to the MWL continue to be maintained. No monitoring trigger levels were 
exceeded and all monitoring results are consistent with historical MWL monitoring data. Based 
upon monitoring and inspection results, site conditions continue to be protective of human 
health and the environment.  
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