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Subject:  Submittal  of  Mixed  Waste  Landfill  (MWL)  Five-Year  Report,  January  2019,  in accordance

with  the MWL  Long-Term  Monitoring  and Maintenance  Plan  (LTMMP)  for  Sandia

National  LaboratoriesfNew  Mexico,  Environmental  Protection  Agency  Identification
Number  NM58901105  18

Dear  Mr.  Kieling:

The Department  of  Energy/National  Nuclear  Security  Administration  and National  Technology  and

Engineering  Solutions  of  Sandia,  LLC  are submitting  the enclosed  MWL  Five-Year  Report,  dated

January  2019,  to the New  Mexico  Environment  Department  (NMED).  This  document  fulfills  the

reporting  requirements  for  the NMED  May  2005 and February  2016  Final  Orders,  as well  as Section
4.8.2  of  the MWL  LTMMP.

The report  includes  a summaiy  of  monitoring,  inspection,  and maintenance  results  for  the first  four

calendar  years under  the LTMMP  (January  2014  through  December  2017)  Additionally,  it contains

details  on actions  taken  by SNL  to prevent,  and if  necessary,  mitigate  any future  release  or movement

of  contaminants,  an update  to the MWL  fate and transport  model,  an evaluation  of  the effectiveness

of  the selected  remedy,  and feasibility  evaluations  of  MWL  excavation  with  both  offsite  and onsite

disposal  alternatives  are also provided  in accordance  with  NMED  Final  Order  requirements

If  you  have questions  contact  David  Rast,  of  our  staff,  at (505)  845-5349.

Sincerely,

Manager

Enclosure

cc: See Page 2
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Excavation and waste management would incorporate a conventional approach whenever 
possible for operational efficiency, but would include limited remote-operations capabilities for 
the Classified Area and the use of specialized equipment for both areas, as needed, to safely 
excavate and move specific inventory items. Mitigation of risk to surrounding facilities, the 
public, and environment would be accomplished by performing excavation and waste 
management activities in temporary tent structures with ventilation systems, hereinafter referred 
to as Sprungs™. A dedicated debris management warehouse with appropriate security controls 
and ventilation system would be used to process, manage, and store classified debris through 
ultimate disposition.  
 
For the 2003 evaluation and this 2018 reevaluation, the overall approach to MWL excavation 
would be based on regulatory requirements and risk. Clean closure may be possible if levels of 
hazardous constituents remaining in unexcavated soil do not exceed NMED-approved clean 
closure levels for the site. Consistent with the 2003 evaluation, this updated 2018 evaluation 
assumes a risk-based approach designed to meet industrial land-use levels at completion (i.e., 
a permitted, risk-based approach designed to meet industrial land-use requirements). This 
approach minimizes the volume of waste generated and ensures any remaining residual 
hazardous constituents are below concentrations that may pose a risk to human health and the 
environment under industrial land use. While this may meet the definition of clean closure, as 
NMED has not finalized clean closure levels for the site, this report assumes that the excavated 
site may still require a cover with monitoring requirements remaining similar to current practices. 
 
MW and LLW debris would be separated from soil, treated and packaged, as appropriate, and 
either shipped to a permitted offsite facility for disposal (offsite disposal alternative) or disposed 
onsite in an engineered cell constructed with a RCRA Subtitle C liner system and ET cover 
(i.e., CAMU-equivalent cell) (onsite disposal alternative). Soil would be separated into 
replaceable1, MW, and LLW streams based on process knowledge and characterization data 
that meets disposal facility acceptance criteria. Based on current disposal facility WAC, all 
waste could be disposed either offsite or onsite; no long-term storage of waste would be 
required. All excavated waste would be packaged and disposed within approximately one year 
of excavation completion. 
 
Replaceable soil and a considerable volume of offsite borrow soil would be used to backfill 
the excavation to grade after verification of debris removal and meeting industrial risk-based 
levels for remaining soil. Backfill material would undergo sampling and analysis to confirm it 
meets risk-based levels prior to use.  
 
The Sprung™ over the excavation would be decommissioned after backfilling. Based on NMED 
direction, construction of an ET cover with biointrusion layer would commence over the 
excavation (i.e., reinstall the 2009 ET Cover removed prior to excavation). Groundwater and 
soil-vapor monitoring networks, decommissioned prior to excavation, would be installed after 
completion of the Excavation ET Cover (the cover over the backfilled MWL). Long-term 
monitoring, inspection, and maintenance of the site would begin at this point and would be 
performed in parallel with site closure activities.  

                                                
1 Replaceable soil is defined as excavated soil that meets industrial land-use risk-based levels for use as 
backfill material based on analytical characterization data (i.e., excavated soil that is safe to use as 
backfill material for industrial land-use). 
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Figure 5-3 
Mixed Waste Landfill Offsite Disposal Alternative Schedule  
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Figure 5-4 
Mixed Waste Landfill Onsite Disposal Alternative Schedule  
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Figure 5-5 
Mixed Waste Landfill Excavation Waste Management Process 



 
Sandia National Laboratories January 2019 
MWL Five-Year Report 
 
 

5-48 

Figure 5-5 – Legend 
 

Excavated waste materials fall into one of three main processing streams; Soils/Rocks, Debris, or Special Items, 
represented by the colored bands in the figure. Special Items include those identified as Classified, Oversize or items 
requiring treatment to meet WAC. 

There is only one Shipping Center. Multiple Shipping Center boxes are used to show different types of waste packages 
(MW, LLW, TRU) sent to the Shipping Center for transport to ultimate offsite/onsite disposal facility.  

CA     = Classified Area. 

LLW = low-level waste. 

MW = mixed waste. 

MWL = Mixed Waste Landfill. 

TRU = transuranic. 

UCA  = Unclassified Area. 

WAC = Waste acceptance criteria.  

WIPP = Waste Isolation Pilot Plant. 

           Represents no change in location of materials/items. 

              Represents movement of materials/items from one structure/staging area to another. 

 
 

 

 

 

 

 

 

 

 

Represents excavation of materials/items from one of 7 UCA trenches or 42 CA pits. 

Boxes with this border denote Sprung™ structures. 

Shadow boxes denote hard-sided structures.  

Represents a sampling process performed to characterize debris or materials. 

Indicates a treatment process performed to meet WAC. 

Represents one of four final disposition options for excavation process-generated materials. 
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Figure 5-6 

Conceptual Mixed Waste Landfill Waste Management Process (Page 1)  



 
Sandia National Laboratories  January 2019 
MWL Five-Year Report 
 
 

5-50 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank. 
  



 
Sandia National Laboratories  January 2019 
MWL Five-Year Report 
 
 

5-51 

 
Figure 5-6 

Conceptual Mixed Waste Landfill Waste Management Process (Page 2)  
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6.0   FIVE-YEAR SUMMARY AND CONCLUSIONS 

This is the first Five-Year Report for SWMU 76, MWL, as required by the NMED May 2005 Final 
Order that selected the remedy. As determined by the NMED (Kieling October 2011), the first 
five-year evaluation period began on January 8, 2014 when NMED approved the MWL LTMMP, 
and includes CY 2014 through CY 2017 monitoring and inspection results. Subsequent Five-
Year Reports will cover a full five-year monitoring period. 
 
Two Final Orders (NMED May 2005; February 2016) and Section 4.8.2 of the LTMMP establish 
the Five-Year Report requirements. Section 1.4 summarizes the specific requirements and 
Table 1-2 maps where they are addressed in this report.  
 
The purpose of the Five-Year Report is to evaluate the effectiveness of the selected remedy 
(i.e., the ET Cover) and the likelihood of contaminants reaching groundwater. The 2014 through 
2017 monitoring, inspection, and maintenance results presented in Chapter 2 of this report 
provide the empirical data necessary to establish current site conditions and evaluate the 
effectiveness of the ET Cover and associated controls. The measure of effectiveness is the 
protection of human health and the environment. 
 
Based upon four years of monitoring, inspection, and maintenance under the LTMMP, MWL site 
conditions have improved and continue to be protective of human health and the environment. 
ET Cover native vegetation has matured and additional best practice measures to reduce 
erosion and control site drainage have been completed. MWL multi-media monitoring results 
are consistent with historical data and no trigger levels were exceeded. There were no 
indications of changing conditions that would increase the risk to site workers, the public, or 
indicate an increase in the likelihood of contaminants reaching groundwater. 
 
The MWL ET Cover and associated remedy controls are in good condition and performing as 
designed. The inspection and maintenance results confirm the physical integrity of the ET Cover 
and the surface-water diversion swale, perimeter security fence and signage, survey 
monuments, and all monitoring networks and associated sampling equipment. ET Cover 
maintenance and repairs have decreased over this time as a result of successful revegetation 
efforts, best practice maintenance, and ET Cover and site improvements.  
 
Fate and transport modeling updates were not required based on a comparison of the 2014 
through 2017 monitoring results to the previous 2005 modeling. However, the VOC soil-vapor 
plume modeling was updated to address and integrate the recent 2014 through 2017 monitoring 
results that provide broader VOC soil-vapor spatial distribution (i.e., depths of 41.5 to 400 ft bgs) 
than previously available. The updated modeling provides a better understanding of plume 
migration and was used to reevaluate the likelihood of contaminants reaching groundwater. The 
spatial-temporal trends in the recent monitoring results were incorporated and captured with 
high confidence in the updated model, which honors the uncertainty distributions of the input 
parameters. Based on the updated, simplistic, one-dimensional model that conservatively 
maximizes transport to groundwater, soil-vapor concentrations will continue to decrease over 
time and are unlikely to impact groundwater. 
 
The other main Five-Year Report requirement is to reevaluate the feasibility of MWL excavation 
by updating the Complete Excavation with Offsite Disposal remedial alternative originally 
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evaluated in the MWL CMS Final Report (SNL/NM May 2003). This requirement for the first 
Five-Year Report was expanded by the February 2016 Final Order (NMED February 2016) to 
include an evaluation of onsite disposal in a modern landfill that includes a RCRA Subtitle C 
liner system. This was the only modification to Five-Year Report requirements originally 
established in the NMED May 2005 Final Order and is specific to this first Five-Year Report. The 
evaluation of onsite disposal was not addressed in the May 2003 MWL CMS Final Report. 
 
The 2018 feasibility evaluation updates the 2003 evaluation and includes both the offsite and 
onsite disposal alternatives. Advances in technology since 2003 have not fundamentally 
changed the excavation and waste management approach. However, radiological decay, use of 
a more conventional excavation approach, and a streamlined waste management approach 
represent significant changes. Long-term onsite storage of excavated waste was eliminated for 
the 2018 evaluation because there are current disposal pathways for all anticipated waste 
streams. The evaluation followed the same approach as presented in the 2003 MWL CMS Final 
Report, Appendix H. 
 
Complete excavation with offsite and onsite disposal are remedial alternatives that could be 
implemented, if necessary, for the protection of human health and the environment. There is no 
short-term risk reduction with excavation remedies as current conditions meet the NMED 
guidelines for industrial land use. Long-term risk is mitigated by ongoing monitoring and the 
LTMMP trigger level process. The overall health and safety risk to site workers is high due to 
the nature of the waste, the complexity and duration of the work, and the risk of physical injury 
and death associated with remediation construction and transportation hazards. These factors, 
along with classified waste security requirements and the extensive support facilities required 
for excavation and waste management, result in technical implementation challenges and a high 
cost of implementation for both alternatives. MWL excavation and waste management 
inherently involve significant risk to site workers related to construction and transportation. 
 
MWL site conditions continue to be protective of human health and the environment with multi-
media monitoring, inspection, and maintenance/repair safeguards. These LTMMP activities 
provide the empirical data necessary to establish site conditions, evaluate the effectiveness of 
the ET Cover, and confirm all remedy controls are in good condition and performing as 
designed.  
 
The LTMMP multi-media monitoring program is focused on the most mobile COCs and includes 
a trigger level process that ensures any future releases or movement of contaminants are 
detected and addressed in a timely manner, consistent with the LTMMP and the May 2005 Final 
Order requirements. Best practice measures and follow-up field investigations are being used to 
improve and better understand site conditions, and plan future actions to protect groundwater, if 
necessary. This protective approach for the MWL is established in the Permit through the 
incorporation of the LTMMP in Attachment M. Annual LTMM and Five-Year reporting make all 
information available to the public. 
 
LTMMP monitoring parameters and frequencies have been evaluated as part of this Five-Year 
reporting effort; no changes are needed for the protection of human health and the environment.  
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Regulatory History 
Solid Waste Management Unit 76, Mixed Waste Landfill 

 
The following summary of the Mixed Waste Landfill (MWL) history is provided in support of 
Chapter 1, Sections 1.2 and 1.3, which include information on the corrective action process and 
the two Class 3 Permit Modifications approved by the New Mexico Environment Department 
(NMED). The NMED May 2005 Final Order on remedy selection (NMED May 2005) determined 
the MWL final remedy and conditions for completing the corrective action process. The NMED 
February 2016 Final Order (NMED February 2016) granted the October 2014 Class 3 Permit 
Modification to reflect that the MWL is Corrective Action Complete with Controls. The February 
Final Order took effect on March 13, 2016. All controls required for the MWL are defined in the 
MWL Long-Term Monitoring and Maintenance Plan (LTMMP), approved by the NMED on 
January 8, 2014 (Blaine January 2014). The LTMMP is incorporated through reference in 
Attachment M of the Sandia National Laboratories/New Mexico (SNL/NM) Resource 
Conservation and Recovery Act  Facility) Operating Permit (Permit) (Kieling February 2016; 
NMED January 2015, with all approved modifications). In accordance with the two Final Orders 
and the LTMMP, this first Five-Year Report analyzes the effectiveness of the selected remedy 
based on monitoring, inspection, and maintenance results for the first four calendar years under 
the LTMMP (2014 through 2017) and reevaluates the feasibility of MWL excavation with both 
offsite and onsite disposal alternatives. 
 
 
Background and Operational History 
 
The MWL is a 2.6-acre solid waste management unit (SWMU) at SNL/NM that is owned by the 
U.S. Department of Energy/National Nuclear Security Agency (DOE/NNSA). The MWL was 
used as a disposal area for low­level radioactive waste, hazardous waste, and mixed waste 
generated at SNL/NM research facilities and off-site locations from March 1959 to December 
1988. The MWL was comprehensively investigated and continues to undergo rigorous long-term 
monitoring and maintenance controls. 
 
Waste was disposed at the MWL in a 0.6-acre Classified Area, with cylindrical pits 3 to 10 feet 
in diameter and 15 to 25 feet deep, and in a 2-acre Unclassified Area with parallel trenches 
approximately 15 to 25 feet wide, 150 to 180 feet long, and 15 to 20 feet deep. A detailed MWL 
waste inventory summary, by pit and trench, was compiled and presented in MWL documents 
summarized in Section 1.0 of this report.  
 
 
Regulatory Status and Corrective Action History 
 
The MWL was designated as a SWMU by the U.S. Environmental Protection Agency and is 
subject to corrective action under Title 40 of the Code of Federal Regulations (CFR) Part 264 
Section 101 (40 CFR §264.101). Completion of the corrective action process at the MWL is 
documented in the administrative record and briefly summarized below. 
 
The MWL has been extensively studied since 1989 and groundwater monitoring has been 
conducted since 1990. The Phase 1 and 2 RFIs were completed from 1989 to 1995. Limited 
releases of contaminants, primarily tritium and volatile organic compounds  in soil vapor, were 
identified and characterized. As documented in the Phase 2 RFI Report and confirmed by 
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additional investigation (SNL/NM August 2008), 25 years of groundwater monitoring, and four 
years of monitoring under the LTMMP, MWL site conditions continue to be protective of human 
health and the environment.  
 
After a four-day public hearing in December 2004, the NMED Secretary signed the Final Order 
in May 2005 selecting the remedy of an engineered vegetative soil cover with a biointrusion 
barrier (i.e., evapotranspirative [ET] cover) combined with long-term monitoring and 
maintenance. In rendering this decision, the NMED Secretary determined the MWL inventory 
was reasonably complete and accurate; and the MWL did not contain high-level radioactive 
waste. The May 2005 Final Order was challenged by Citizen Action New Mexico  in the New 
Mexico Court of Appeals. In December 2007 the Court of Appeals affirmed the May 2005 Final 
Order; in February 2008 the New Mexico Supreme Court denied further review. 
 
The May 2005 Final Order included specific conditions for completing the corrective action 
process at the MWL (conditions are underlined). These conditions were completed as 
summarized below.  
 

 Corrective Measures Implementation (CMI) Plan was approved by NMED in 
December 2008. The construction plan with specifications for the ET Cover was 
included along with the fate & transport modeling report that evaluated 
contaminant transport and proposed long-term monitoring triggers for continued 
protection of human health and the environment. Concurrently, an additional field 
investigation of tritium, radon, volatile organic compounds in soil vapor, and 
methane was completed that confirmed Phase 2 RFI results.  
 

 Corrective Measures Implementation involved construction of the ET Cover, which 
was completed from May through September 2009 and documented in the CMI 
Report. The CMI Report was approved by NMED in October 2011.  
 

 Long-Term Monitoring and Maintenance Plan (LTMMP) was submitted within 180 
days of CMI Report approval, and was approved by the NMED in January 2014. 
The LTMMP established the physical and institutional controls implemented 
together with the ET Cover to ensure the long-term protection of human health and 
the environment. Safeguards and controls include inspection, maintenance, and 
multi-media monitoring with trigger levels that require additional action if exceeded 
(air, soil, soil vapor, soil moisture, groundwater, and biota); results are reported 
annually to NMED. Installation of three multi-sampling port soil-vapor monitoring 
wells required under the LTMMP was completed in September 2014. 

 
 
Corrective Action Complete with Controls Determination  
 
After completing all conditions of the May 2005 Final Order, DOE/NNSA and SNL/NM personnel 
submitted a request to NMED for a Class 3 Permit Modification for Corrective Action Complete 
with Controls status for the MWL in October 2014. The associated regulatory process included 
two public comment periods and a public meeting held by DOE/NNSA and SNL/NM personnel 
in November 2014. In response to requests from Citizen Action New Mexico and others, NMED 
held a four-day public hearing in July 2015. 
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The NMED Secretary concluded in the February 2016 Final Order that all MWL corrective action 
had been completed and conditions at the MWL were protective of human health and the 
environment. The February 2016 Final Order and NMED approval of Corrective Action 
Complete with Controls status for the MWL became effective in March 2016. In May 2016 
DOE/NNSA and SNL/NM personnel confirmed the prior release of all historical records (as of 
May 2002) that delineate the contents of the MWL. 
 
 
Long-Term Monitoring and Stewardship  
 
The MWL LTMMP was fully implemented upon NMED approval and includes a comprehensive 
set of safeguards and controls to ensure ET Cover performance and the protection of human 
health and the environment. The multi-media monitoring program and trigger level process 
provide an early warning system for changing conditions and require timely follow-up if a trigger 
level is exceeded. Annual Long-Term Monitoring and Maintenance  Reports are submitted 
to NMED by June 30th of each year that document all monitoring, inspection, and 
maintenance/repair activities for the previous reporting year. The LTMMP and Annual Long-
Term Monitoring and Maintenance Reports are available for public access as explained in 
Section 1.7 of this report.  
 
Consistent with the May 2005 and February 2016 Final Orders and LTMMP, Five-Year Reports 
will be submitted to NMED starting in January 2019. This is the first MWL Five-Year Report.  
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5. Sandia shall prepare a report every 5 years, re-evaluating the feasibility of

excavation and analyzing the continued effectiveness of the selected remedy.

The report shall include a review of the documents, monitoring reports and any

other pertinent data, and anything additional required by NMED. In each 5-year

report, Sandia shall update the fate and transport model for the site with current

data, and re-evaluate any likelihood of contaminants reaching groundwater.

Additionally, the report shall detail all efforts to ensure any future releases or

movement of contaminants are detected and addressed well before any effect on

groundwater or increased risk to public health or the environment. Sandia shall

make the report and supporting information readily available to the public, before

it is approved by NMED. NMED shall provide a process whereby members of

the public may comment on the report and its conclusions, and shall respond to

those comments in its final approval of the report.

6. The Hearing Officer is granted until April 20, 2005 to submit her Report

and Proposed Findings of Fact, Conclusions of Law an

ProposedFinalOrder-HWB04-11(M)
SandiaMixedWasteLandfill
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Summary of any problems that either endangered or presented significant 
potential to endanger human health and the environment for the reporting period 
and what was done to mitigate such problems 

Review of the regulatory standards and screening levels that were used to develop 
the media-specific trigger levels presented in Section 5.2 and documentation of 
any changes being made through the permit modification process 

The annual reporting period for long-term monitoring is defined as April 1 through March 31. 
The annual report is due by June 30 of each CY and will cover the previous annual reporting 
period.  Each annual report will be made available to the public.   

4.8.2 Five-Year Reevaluation Report 

DOE/Sandia will also submit to NMED a report every five years reevaluating the feasibility of 
excavation and analyzing the continued effectiveness of the selected remedy.  The report will 
include a review of the annual long-term monitoring and maintenance reports for that five-year 
period and any other pertinent data, as well as additional documentation required by NMED.  
The main scope of the Five-Year Reevaluation Report as defined in the Final Order (Curry May 
2005) is summarized as follows: 

Reevaluate the feasibility of excavating the MWL, including a review of new 
excavation technologies since the MWL Corrective Measures Study (CMS) Report 
(SNL/NM May 2003) was approved and provide an update of waste disposal 
pathways. Worker and site risks associated with any newly identified excavation 
technologies will also be assessed and reported.  In summary, the MWL CMS 
Report ―full excavation alternative‖ will be reviewed, reevaluated, and updated as 
appropriate based upon current information. 

Analyze the continued effectiveness of the ET Cover and the likelihood of 
contaminants reaching groundwater using current monitoring results and any other 
pertinent data. 

Update, if necessary, the fate and transport model for the MWL with current data.  
Current monitoring results will be compared to the modeling performed in 2005.  If 
the results indicate current conditions are not significantly different from the 
conditions previously modeled in 2005, the fate and transport model will not be 
updated.  If the monitoring results fall significantly outside the range of conditions 
previously modeled, the fate and transport model will be updated to determine the 
likelihood of contaminants reaching groundwater. 

All efforts to ensure that any future releases or mobilization of contaminants are 
detected and addressed well before any effect on groundwater or increased risk to 
public health or the environment occurs will be detailed and will include a summary 
of the multi-media long-term monitoring program. 

The first five-year reevaluation period will begin upon NMED approval of this MWL LTMMP 
(Kieling October 2011).  The first Five-Year Reevaluation Report will be submitted to NMED 
five years after approval of the LTMMP and include monitoring results for the first four years 
under the LTMMP to allow time to prepare and submit the report.  Subsequent Five-Year 
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Reevaluation Reports will cover a full five-year monitoring period. DOE/Sandia will make the 
report available to the public in accordance with the requirements in the Final Order (Curry May 
2005).  

4.9 Potential for Exposure 

The MWL ET Cover provides a significant barrier between the surface environment and the 
buried wastes.  The following measures have been implemented to reduce the risk of exposure 
from the wastes buried at the MWL:  

The ET Cover is designed to minimize the potential for the migration of 
precipitation into the MWL. 

Monitoring of the vadose zone will be conducted to determine whether the most 
mobile contaminants are migrating and pose a threat to groundwater. 

Monitoring of the air and surface soil will be conducted to determine whether there 
is a threat to receptors at the surface. 

Security and IC measures will be maintained to restrict access to the area. 

Federal ownership and the industrial land-use designation will prevent 
inappropriate use of the MWL site. 

Inspections, maintenance, and repairs (as necessary) will be performed on a 
regularly scheduled basis and in accordance with this LTMMP. 

4.10 Potential for Emergency 

Due to the current conditions at the MWL, the potential for fire, explosion, or unplanned release 
of radionuclides or RCRA-regulated hazardous waste or hazardous waste constituents that 
would significantly threaten human health or the environment is very low.  In the unlikely event 
of an emergency, the SNL/NM Emergency Operations Center will provide coordination, 
resources, and appropriate emergency equipment on an as-needed basis. 
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