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MIXED WASTE LANDFILL 1 

1.0 Introduction 

This groundwater monitoring report provides information on metals results for recent samples collected 

from the Mixed Waste Landfill (MWL) monitoring well MWL-MW4 at Sandia National Laboratories, 

New Mexico (SNL/NM).  Unfiltered and filtered nickel concentrations have increased in groundwater 

samples from this well since 2011. In 2013 additional metals (chromium, cobalt, copper, and iron) have 

also shown a significant increase in concentration, but only in the unfiltered samples.  This report includes 

information that will be presented in the SNL/NM Calendar Year (CY) 2013 Annual Groundwater 

Monitoring Report (anticipated submittal in June 2014), but is being provided in advance to the New 

Mexico Environment Department (NMED).  Recommendations for additional actions and monitoring of 

MWL-MW4 are also provided in light of the transition to groundwater monitoring at the MWL under the 

Long-Term Monitoring and Maintenance Plan (LTMMP) (SNL March 2012) that was approved by the 

NMED in January 2014 (Blaine January 2014). 

 

The MWL is a 2.6-acre site in the north-central portion of Technical Area III at SNL/NM (Figure 1). The 

MWL consists of two distinct disposal areas: the classified area (occupying 0.6 acres) and the unclassified 

area (occupying 2.0 acres). Approximately 100,000 cubic feet of low-level radioactive and mixed waste 

containing approximately 6,300 curies of activity (at the time of disposal) were disposed of in the MWL 

from March 1959 through December 1988. Classified wastes were buried in cylindrical pits in the 

classified area and unclassified wastes were buried in shallow trenches in the unclassified area.  

Construction of the MWL evapotranspirative (ET) Cover was completed in September 2009 and was 

approved by the NMED in October 2011 (Kieling October 2011). 

1.1 Groundwater Monitoring Network and History 

Groundwater monitoring has been conducted at the MWL since 1990. The original groundwater 

monitoring well network at the MWL (monitoring wells MWL-BW1, MWL-MW1, MWL-MW2, and 

MWL-MW3) was installed in 1988 and 1989. In 1993, monitoring well MWL-MW4 was completed at an 

angle of 6 degrees from vertical and was screened at two discrete intervals, 20 feet (ft) apart, to evaluate 

vertical potentiometric gradients and changes in aquifer parameters with depth. The well is constructed 

with schedule 80 polyvinyl chloride casing and screen intervals.  Because of the two screen intervals and 

orientation, MWL-MW4 is equipped with an inflatable packer (pressurized by nitrogen-gas) separating 

the two screen intervals and a dedicated sampling system (Bennett™ stainless steel sampling pump, 

connecting rods, mounting bracket, lifting cable, and tubing).  Machined stainless steel pipe connects the 

bottom of the sampling pump to the packer, and the entire assembly is held in the well by one-inch 

diameter metal rods and centralizers. MWL-MW4 is the only MWL monitoring well that contains a 

packer and dedicated stainless steel sampling equipment. Monitoring wells MWL-MW5 and MWL-MW6 

were installed in 2000 at a distance of approximately 200 and 500 ft west of the MWL, respectively, with 

the screened intervals placed below the top of the regional water table in the coarse-grained Ancestral Rio 

Grande (ARG) deposits. 

 

The MWL groundwater monitoring network was modified in 2008 (SNL May 2009). Due to the declining 

water table and corrosion of stainless-steel well screens, four monitoring wells were plugged and 

abandoned (MWL-BW1, MWL-MW1, MWL-MW2, and MWL-MW3) and four new monitoring wells 

were installed (MWL-BW2, MWL-MW7, MWL-MW8, and MWL-MW9) (SNL April 2008 and 

September 2008). The four wells installed in 2008 comprise the MWL groundwater monitoring network 

for the uppermost part of the regional aquifer and were approved by the NMED (Bearzi October 2008 and 

January 2009). In accordance with the NMED-approved MWL LTMMP that became effective January 8, 

2014, sampling and analysis of these four wells is required for all future MWL groundwater monitoring.  

Sampling and analysis of other MWL monitoring wells, including MWL-MW4, is not required but they 

will be retained for other information (i.e., groundwater elevation data).  
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Figure 1. Location of the Mixed Waste Landfill within Technical Area III 
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Table A-2 (Continued) 
Summary of Filtered Target Analyte List Metals plus Uranium Results, 

Mixed Waste Landfill Groundwater Monitoring, Sandia National Laboratories/New Mexico 
 

Calendar Year 2013 
 

Well ID Analyte 
Result

a
 

(mg/L) 
MDL 

(mg/L) 
PQL 

(mg/L) 
MCL 

(mg/L) 
Laboratory 
Qualifier

b
 

Validation 
Qualifier

b
 Sample No. 

Analytical 
Method

c
 

MWL-MW8 Aluminum ND 0.015 0.050 NE U  093429-010 SW846 6020 

06-Feb-13 Antimony ND 0.001 0.003 0.006 U  093429-010 SW846 6020 

 Arsenic ND 0.0017 0.005 0.010 U  093429-010 SW846 6020 

 Barium 0.120 0.0006 0.002 2.00   093429-010 SW846 6020 

 Beryllium ND 0.0002 0.0005 0.004 U  093429-010 SW846 6020 

 Cadmium ND 0.00011 0.001 0.005 U  093429-010 SW846 6020 

 Calcium 62.4 0.600 2.00 NE B  093429-010 SW846 6020 

 Chromium ND 0.002 0.010 0.100 U  093429-010 SW846 6020 

 Cobalt 0.000114 0.0001 0.001 NE J  093429-010 SW846 6020 

 Copper 0.00151 0.00035 0.001 NE  0.008UJ 093429-010 SW846 6020 

 Iron 0.107 0.033 0.100 NE   093429-010 SW846 6020 

 Lead 0.00109 0.0005 0.002 NE J  093429-010 SW846 6020 

 Magnesium 19.3 0.010 0.030 NE   093429-010 SW846 6020 

 Manganese 0.0131 0.001 0.005 NE   093429-010 SW846 6020 

 Mercury ND 0.000067 0.0002 0.002 U UJ 093429-010 SW846 7470 

 Nickel 0.00196 0.0005 0.002 NE J  093429-010 SW846 6020 

 Potassium 5.11 0.080 0.300 NE   093429-010 SW846 6020 

 Selenium ND 0.0015 0.005 0.050 U  093429-010 SW846 6020 

 Silver ND 0.0002 0.001 NE U  093429-010 SW846 6020 

 Sodium 43.0 0.080 0.250 NE   093429-010 SW846 6020 

 Thallium ND 0.00045 0.002 0.002 U  093429-010 SW846 6020 

 Uranium 0.00742 0.000067 0.0002 0.030   093429-010 SW846 6020 

 Vanadium 0.00191 0.001 0.005 NE J  093429-010 SW846 6010 

 Zinc ND 0.0035 0.010 NE U  093429-010 SW846 6020 
Refer to footnotes on page 36. 
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Table A-2 (Continued) 
Summary of Filtered Target Analyte List Metals plus Uranium Results, 

Mixed Waste Landfill Groundwater Monitoring, Sandia National Laboratories/New Mexico 
 

Calendar Year 2013 
 

Well ID Analyte 
Result

a
 

(mg/L) 
MDL 

(mg/L) 
PQL 

(mg/L) 
MCL 

(mg/L) 
Laboratory 
Qualifier

b
 

Validation 
Qualifier

b
 Sample No. 

Analytical 
Method

c
 

MWL-MW8 (Duplicate)  Aluminum ND 0.015 0.050 NE U  093430-010 SW846 6020 

06-Feb-13 Antimony ND 0.001 0.003 0.006 U  093430-010 SW846 6020 

 Arsenic ND 0.0017 0.005 0.010 U  093430-010 SW846 6020 

 Barium 0.118 0.0006 0.002 2.00   093430-010 SW846 6020 

 Beryllium ND 0.0002 0.0005 0.004 U  093430-010 SW846 6020 

 Cadmium ND 0.00011 0.001 0.005 U  093430-010 SW846 6020 

 Calcium 60.3 0.600 2.00 NE B  093430-010 SW846 6020 

 Chromium ND 0.002 0.010 0.100 U  093430-010 SW846 6020 

 Cobalt 0.000116 0.0001 0.001 NE J  093430-010 SW846 6020 

 Copper 0.00154 0.00035 0.001 NE  0.008UJ 093430-010 SW846 6020 

 Iron 0.109 0.033 0.100 NE   093430-010 SW846 6020 

 Lead ND 0.0005 0.002 NE U  093430-010 SW846 6020 

 Magnesium 18.8 0.010 0.030 NE   093430-010 SW846 6020 

 Manganese 0.0128 0.001 0.005 NE   093430-010 SW846 6020 

 Mercury ND 0.000067 0.0002 0.002 U UJ 093430-010 SW846 7470 

 Nickel 0.00186 0.0005 0.002 NE J  093430-010 SW846 6020 

 Potassium 4.98 0.080 0.300 NE   093430-010 SW846 6020 

 Selenium ND 0.0015 0.005 0.050 U  093430-010 SW846 6020 

 Silver ND 0.0002 0.001 NE U  093430-010 SW846 6020 

 Sodium 42.4 0.080 0.250 NE   093430-010 SW846 6020 

 Thallium ND 0.00045 0.002 0.002 U  093430-010 SW846 6020 

 Uranium 0.00737 0.000067 0.0002 0.030   093430-010 SW846 6020 

 Vanadium 0.00178 0.001 0.005 NE J  093430-010 SW846 6010 

 Zinc ND 0.0035 0.010 NE U  093430-010 SW846 6020 
Refer to footnotes on page 36. 
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Table A-2 (Concluded) 
Summary of Filtered Target Analyte List Metals plus Uranium Results, 

Mixed Waste Landfill Groundwater Monitoring, Sandia National Laboratories/New Mexico 
 

Calendar Year 2013 
 

Well ID Analyte 
Result

a
 

(mg/L) 
MDL 

(mg/L) 
PQL 

(mg/L) 
MCL 

(mg/L) 
Laboratory 
Qualifier

b
 

Validation 
Qualifier

b
 Sample No. 

Analytical 
Method

c
 

MWL-MW9  Aluminum ND 0.015 0.050 NE U  093423-010 SW846 6020 

04-Feb-13 Antimony ND 0.001 0.003 0.006 U  093423-010 SW846 6020 

 Arsenic 0.00307 0.0017 0.005 0.010 J  093423-010 SW846 6020 

 Barium 0.0896 0.0006 0.002 2.00   093423-010 SW846 6020 

 Beryllium ND 0.0002 0.0005 0.004 U  093423-010 SW846 6020 

 Cadmium ND 0.00011 0.001 0.005 U  093423-010 SW846 6020 

 Calcium 59.1 0.600 2.00 NE B  093423-010 SW846 6020 

 Chromium ND 0.002 0.010 0.100 U  093423-010 SW846 6020 

 Cobalt 0.00018 0.0001 0.001 NE J  093423-010 SW846 6020 

 Copper 0.00134 0.00035 0.001 NE  J 093423-010 SW846 6020 

 Iron 0.108 0.033 0.100 NE   093423-010 SW846 6020 

 Lead ND 0.0005 0.002 NE U  093423-010 SW846 6020 

 Magnesium 18.7 0.010 0.030 NE   093423-010 SW846 6020 

 Manganese 0.00225 0.001 0.005 NE J  093423-010 SW846 6020 

 Mercury 0.0003 0.000067 0.0002 0.002  NJ- 093423-010 SW846 7470 

 Nickel 0.00174 0.0005 0.002 NE J  093423-010 SW846 6020 

 Potassium 4.73 0.080 0.300 NE   093423-010 SW846 6020 

 Selenium ND 0.0015 0.005 0.050 U  093423-010 SW846 6020 

 Silver ND 0.0002 0.001 NE U  093423-010 SW846 6020 

 Sodium 40.6 0.080 0.250 NE   093423-010 SW846 6020 

 Thallium ND 0.00045 0.002 0.002 U  093423-010 SW846 6020 

 Uranium 0.00911 0.000067 0.0002 0.030   093423-010 SW846 6020 

 Vanadium 0.00975 0.001 0.005 NE   093423-010 SW846 6010 

 Zinc ND 0.0035 0.010 NE U  093423-010 SW846 6020 
Refer to footnotes on page 36. 
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Footnotes for Tables A-1 and A-2 
  

Notes 
a
Values in bold exceed the established MCL. 

b
Laboratory/Validation Qualifier – Blank (--) cell = all quality control samples met acceptance criteria. See explanation for “B” “J” “J-” “NJ-“ “U” “UJ” qualifiers 

below. 
c
U.S. Environmental Protection Agency, 1986 (and updates), “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, 3

rd
 edition. 

%  = percent. 
B = Analyte is detected in associated laboratory method blank. 
EPA = U.S. Environmental Protection Agency. 
ID  = Identifier. 
J  = Estimated value, the analyte concentration is below the PQL. 
J- = The associated numerical value is an estimated quantity with a suspected negative bias. 
MCL = Maximum contaminant level. MCLs were established by the EPA Office of Water, National Primary Water Regulations (EPA May 2009). 
MDL = Method detection limit. The minimum concentration or activity that can be measured and reported with 99% confidence that the analyte is greater 

than zero, analyte is matrix-specific. 
mg/L = milligrams per liter. 
ND = Not detected (at MDL). Activities of zero or less are considered to be not detected. 
NE = Not established. 
NJ- = Presumptive evidence of the presence of the material at an estimated quantity with a suspected negative bias. 
No. = Number. 
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 that indicated method under routine laboratory operating conditions. 
U  = Analyte is not present or concentration is below the MDL. 
UJ = Analyte was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or imprecise. 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


