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1.0 Introduction _______________________________________________  

Los Alamos National Laboratory (LANL) generates radioactive waste as a result of various 
activities. Operational waste is generated from a wide variety of research and development 
activities including nuclear weapons development, energy production, and medical research; 
environmental restoration (ER), and decontamination and decommissioning (D&D) waste is 
generated as contaminated sites and facilities at LANL undergo cleanup or remediation. The 
majority of this waste is low-level radioactive waste (LLW) and is disposed of at the Technical 
Area 54 (TA-54), Area G disposal facility. 

U.S. Department of Energy (DOE) Order 435.1 (DOE, 2001) requires that radioactive waste be 
managed in a manner that protects public health and safety, and the environment. To comply 
with this order, DOE field sites must prepare site-specific radiological performance assessments 
for LLW disposal facilities that accept waste after September 26, 1988. Furthermore, sites are 
required to conduct composite analyses that account for the cumulative impacts of all waste that 
has been (or will be) disposed of at the facilities and other sources of radioactive material that 
may interact with the facilities. 

Revision 4 of the Area G performance assessment and composite analysis was issued in 2008 
(LANL, 2008). These analyses estimate rates of radionuclide release from the waste disposed of 
at the facility, simulate the movement of radionuclides through the environment, and project 
potential radiation doses to humans for several on- and off-site exposure scenarios. The 
assessments are based on existing site and disposal facility data, and on assumptions about future 
rates and methods of waste disposal. 

The Area G disposal facility consists of Material Disposal Area (MDA) G and the Zone 4 
expansion area. To date, disposal operations have been confined to MDA G and are scheduled to 
continue in that region until MDA G undergoes final closure at the end of 2013. Given its 
impending closure, efforts have been made to utilize the remaining disposal capacity within 
MDA G to the greatest extent possible. One approach for doing this has been to dispose of low-
activity waste from cleanup operations at LANL in the headspace of selected disposal pits. 
Waste acceptance criteria (WAC) for the material placed in the headspace of pits 15, 37, and 38 
have been developed (LANL, 2010) and the impacts of placing waste in the headspace of these 
units has been evaluated (LANL, 2012a).   

The efforts to maximize disposal efficiency have taken on renewed importance because of the 
disposal demands placed on MDA G by the large volumes of waste that are being generated at 
LANL by cleanup efforts. For example, large quantities of waste were recently generated by the 
retrieval of waste formerly disposed of at TA-21, MDA B. A portion of this material has been 
disposed of in the headspace of pit 38 in compliance with the WAC developed for that disposal 
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strategy; a large amount of waste has also been sent to off-site facilities for disposal. 
Nevertheless, large quantities of MDA B waste remain that require disposal.   

An extension of pit 38 was proposed to provide the disposal capacity that will be needed to 
dispose of institutional waste and MDA B waste through 2013. A special analysis was prepared 
to evaluate the impacts of the pit extension (LANL, 2012b). The analysis concluded that the 
disposal unit could be extended with modest increases in the exposures projected for the Area G 
performance assessment and composite analysis, as long as limits were placed on the 
radionuclide concentrations in the waste that is placed in the headspace of the pit. Based, in part, 
on the results of the special analysis, the extension of pit 38 was approved and excavation of the 
additional disposal capacity was started in May 2012.  

The special analysis presented here uses performance modeling to identify a disposal plan for the 
placement of waste in pit 38. The modeling uses a refined design of the disposal unit and updated 
radionuclide inventories to identify a disposal configuration that promotes efficient utilization of 
the pit and ensures continued compliance with DOE Order 435.1 performance objectives.  
Section 2 describes the methods used to conduct the analysis; the results of the evaluation are 
provided in Section 3. The disposal plan for pit 38 is provided in Section 4 and the conclusions 
of the investigation are provided in Section 5. 

Throughout the report, pit 38 is used to refer to the entire disposal unit, including the existing pit 
and the extension that is currently under construction. Where a distinction between the two 
portions of the pit is necessary, the existing unit is referred to as pit 38 proper and the new 
portion of the pit as the pit 38 extension or, more simply, the extension.  
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2.0 Methods __________________________________________________  

The special analysis for the pit 38 extension evaluates waste placement strategies to identify an 
approach that allows efficient utilization of the disposal unit and continued compliance with 
DOE Order 435.1 performance objectives. Section 2.1 addresses the types and quantities of 
waste that will require disposal in pit 38. The modeling approach used to estimate the long-terms 
impacts of disposing of this waste in pit 38 is described in Section 2.2.  

2.1 Waste Disposal Capacities, Volume Estimates, and Inventory Projections 
The disposal pits at MDA G are typically large, rectangular units excavated to depths as great as 
18 m (60 ft). Bulk and packaged waste is placed in these units until the material reaches the 
minimum depth allowed. Prior to the use of headspace for the disposal of low-activity waste, the 
disposal of waste was permitted as long as the surface of the material was at least 3 m (9.8 ft) below 
natural grade of the disposal site. With the advent of headspace disposal, waste could be placed to 
within 0.3 m (1 ft) of the soil-tuff interface, but no less than 2.5 m (8.2 ft) below the surface of the 
final cover placed over the facility. For simplicity, the term institutional waste layer (IWL) is used 
in this report to refer to the portion of the pit profile that is 3 m (9.8 ft) or more below natural grade; 
headspace is used to refer to the overlying layer of waste.  

Pit 38 is the only disposal pit at Area G that has unused disposal capacity. As of the middle of 
May 2012, an estimated 3,670 m3 (4,800 yd3) of waste capacity remained within pit 38 proper; 
this capacity includes 765 m3 (1,000 yd3) in the unit’s IWL and 2,905 m3 (3,800 yd3) in the 
headspace. The pit 38 extension, shown in Figure 2-1, will be sized to accommodate the 
institutional waste that is expected to require disposal from mid-May 2012 through December 
2013, as well as the remaining MDA B waste. Current plans call for 3,306 m3 (4,324 yd3) of 
capacity within the headspace of the extension and 7,380 m3 (9,653 yd3) available for disposal in 
the IWL.  

The two major types of waste that will require disposal in pit 38 include the institutional waste 
that is generated on a routine basis as a result of LANL operations and the MDA B waste that is 
currently staged for disposal at Area G. Current estimates call for the disposal of 1,911 m3 
(2,500 yd3) of LANL institutional waste from mid-May through the end of 2013. The volume of 
MDA B waste that remains to be disposed of is 6,194 m3 (8,101 yd3). Assuming waste 
emplacement efficiencies of 0.5 for the LANL institutional waste and of 0.75 for the MDA B 
waste, these waste volumes equate to disposal volumes of 3,823 m3 (5,000 yd3) and 8,258 m3 
(10,801 yd3), respectively.    
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Figure 2-1 
Pit 38 Extension Area 
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The performance modeling described in Section 2.2 requires the development of radionuclide 
inventories for pit 38, accounting for waste that has already been placed in the disposal unit and waste 
that will be disposed of from mid-May 2012 through 2013. The existing inventory, all of which 
resides in pit 38 proper, was estimated using data from a variety of sources. These include the 2008 
inventory characterization (Shuman, 2008), the Fiscal Year (FY) 2011 Area G disposal receipt review 
(LANL, 2012c), waste management database queries conducted for the period from October 1, 2011 
through May 8, 2012, and a characterization of the radionuclide inventories in the MDA B waste. This 
waste was assigned to the IWL and headspace on the basis of the disposal layers indicated in the 
database. Waste disposed of in layers 1 through 7 occupies the IWL; material placed in layers 8 and 
higher resides in the headspace of the pit.   

Cleanup activities at MDA B have generated more than 3,000 containers of waste. To identify the 
radionuclides and measure the isotopic concentrations in the MDA B waste, 92 composite samples 
were collected from waste containers and sent to an analytical laboratory. A description of this 
characterization effort is included in this report as Appendix A. The data collected from the 
characterization effort were used to prepare radionuclide inventories for the containers of waste that 
were not sampled. These estimates were used to identify where the containers of waste were to be 
shipped for disposal and, for the waste disposed of at Area G, to determine if the waste should be 
placed in the IWL or headspace of disposal pits 37 and 38 proper.  

The methods used to estimate radionuclide inventories in the containers of MDA B waste were 
generally considered to be conservative. In general, the modeling conducted in support of the 
performance assessment and composite analysis incorporates realistic estimates of radionuclide 
inventories and quantifies the uncertainty associated with those estimates. Towards this end, the 
characterization data collected from the 92 samples were re-evaluated and used to establish 
radionuclide concentration distributions for all long-lived isotopes included in the dataset. The 
methods used to conduct this evaluation and the assumptions upon which it is based are described in 
Appendix B of this report.  

The distributions developed to describe the radionuclide concentrations in the MDA B waste are 
summarized in Table 2-1. Correlations exist between the Am-241, Pu-238, and Pu-239 concentrations 
and between the concentrations of U-234, U-235, and U-238. The correlation coefficients used to 
describe the relationships between the two sets of radionuclides are included in the table. 
Concentration distributions are provided in the table for all radionuclides included in the performance 
modeling, generally those with half-lives of one or more years. The distributions for Am-241 and the 
plutonium isotopes address waste that has already been disposed of at Area G (in pits 37 and 38), and 
the waste awaiting disposal. In terms of the waste that had undergone disposal, separate distributions 
address the waste that has been placed in the IWL and headspace. The distributions developed for 
lower- and higher-activity MDA B waste that is awaiting disposal provide an opportunity to consider 
different waste placement strategies.    
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Table 2-1  
Radionuclide Concentration Distributions in the MDA B Waste 

Radionuclide Concentration Distribution 
(pCi/g) 

Correlation Coefficient 

Am-241   

  Higher activity disposed waste LN(213.9, 13.9) NAa 

  Lower activity disposed waste LN(4.6, 0.2) NA 

  Higher activity waste awaiting disposal LN(192.5, 17.1) NA 

  Lower activity waste awaiting disposal LN(25.8, 1.1) NA 

Co-60 LN(0.009, 0.002) NA 

Cs-137 LN(0.5, 1.0) NA 

Eu-152 LN(0.1, 0.04) NA 

H-3 LN(0.7, 0.2) NA 

K-40 LN(26.3, 0.4) NA 

Pu-238   

  Higher activity disposed waste LN(37.9, 12.0) Am-241 – 0.16b 

  Lower activity disposed waste LN(2.0, 0.5) Am-241 – 0.14 

  Higher activity waste awaiting disposal LN(36.8, 12.1) Am-241 – 0.18 

  Lower activity waste awaiting disposal LN(7.6, 2.0) Am-241 – 0.15 

Pu-239   

  Higher activity disposed waste LN(17474.7, 6427.9) Pu-238 – 0.57 

  Lower activity disposed waste LN(277.7, 74.8) Pu-238 – 0.71 

  Higher activity waste awaiting disposal LN(15195.0, 6034.8) Pu-238 – 0.55 

  Lower activity waste awaiting disposal LN(1744.0, 508.6) Pu-238 – 0.66 

Ra-226 LN(1.1, 0.3) NA 

Ra-228 LN(1.6, 0.03) NA 

Sr-90 LM(0.3, 0.1) NA 

U-234 LN(6.4, 1.9) NA 

U-235 LN(0.6, 0.1) U-234 – 0.90 

U-238 LN(5.8, 2.0) U-234 – 0.99 
a Indicates that no statistically significant, process-based correlation with another radionuclide was observed. 
b The radionuclide to which the distribution is correlated is listed first, followed by the correlation coefficient. 
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A portion of the MDA B waste that has been disposed of at Area G was characterized using the 
methods described in Appendix A; this waste has been disposed of in the headspace of pit 37 and 
headspace and IWL of pit 38 proper. The radionuclide inventories for this waste were extracted from 
the disposal database and the distributions listed in Table 2-1 were used to calculate updated 
inventories; the distributions were used to estimate all radionuclide inventories for the MDA B waste 
currently awaiting disposal.  

The radionuclide inventories in the LANL institutional waste that will require disposal from mid-May 
through 2013 were calculated using the average radionuclide concentrations in the waste placed in the 
IWL of pit 38 proper between the start of pit operations and May 8, 2012. Multiplying these 
concentrations by the volume of the waste yields total inventories. Estimates of the headspace and 
IWL disposal capacities developed for pit 38 were modestly higher than the required disposal 
capacities discussed earlier. This additional capacity was assumed to be filled with waste having 
average radionuclide concentrations equal to those found in the headspace and institutional waste 
placed in pit 38 proper from the start of disposal operations through May 8, 2012. Means of the 
radionuclide concentration distributions developed for the MDA B waste were used to estimate 
average radionuclide concentrations in waste that had already undergone disposal.   

2.2 Performance Modeling 
The Area G performance assessment and composite analysis project the long-term impacts of waste 
disposal at Area G and estimate potential doses for members of the public who live in the vicinity of 
the disposal facility and for persons who inadvertently intrude into the waste disposed of at the 
facility. The members of the public receive exposures from groundwater contaminants, from 
airborne releases from Area G, and from radionuclides transported off site with surface runoff. 
Three intruder scenarios are evaluated. The post-drilling scenario estimates doses for a person who 
lives over the closed disposal facility and is exposed to contamination brought to the surface during 
the drilling of a domestic well. The construction and agricultural scenarios consider exposures to a 
person who constructs a house over the closed disposal units and a person who resides in the 
completed structure, respectively. The house is assumed to be constructed with a 3-m (9.8-ft) deep 
basement, the excavation of which may contact waste and bring contamination to the surface.  

The ability of Area G to safely contain the waste disposed of therein is judged, in part, by 
comparing the doses projected for the members of the public and inadvertent intruders to a series of 
performance objectives. The pit 38 disposal plan was developed to efficiently utilize the remaining 
disposal capacity while maintaining Area G’s ability to safely dispose of the waste. Specifically, the 
plan was developed in a manner that ensures any increases in the doses brought about by the 
extension of pit 38 remain well within the pertinent performance objectives while maintaining 
operational flexibility.   
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Two models developed using GoldSim® were used to estimate the exposures received by 
members of the public: the Area G inventory and site models. The first of these is used to 
develop initial radionuclide inventories for the site model. The site model simulates exposures 
received by the public following the release and transport of radionuclides from the waste. The 
GoldSim modeling divides Area G into eight waste disposal regions, each of which includes a 
subset of the 35 pits and over 200 shafts found at the facility (Figure 2-2).  

Pit 38 is one of six pits assigned to waste disposal region 5 in the performance assessment and 
composite analysis modeling. The inventory model was modified to estimate the radionuclide 
inventories in the IWL of the units included in waste disposal region 5 and to calculate 
inventories placed in the headspace of the various pits. Input data used in the site model were 
altered to reflect the extension of pit 38 and to model the erosion behavior of disposal region 5. 
The changes made to the models are summarized in Table 2-1.  
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Figure 2-2 
Waste Disposal Regions at MDA G
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Table 2-2  
Changes Made to the GoldSim Models Used in the Area G Performance Assessment and Composite Analysis 

Model Model Modification 
Area G Inventory  Changes to the model varied, depending upon the inventory of interest. To calculate IWL inventories, the waste thickness for the MDA G pits was set to 

10.9 m to reflect the addition of the pit 38 extension. Layer thickness was set to 2.18 m to estimate existing inventories in the headspace of pits 15, 37, and 
38; this value represents the average thickness of the headspace layer over the disposal units. Point estimates of radionuclide inventories were updated to 
reflect inventories disposed of through 5/8/12 and the institutional and headspace waste projected to require disposal after 5/8/12. Additional elements were 
added to the model to calculate radionuclide inventories for the MDA B waste, and to include those estimates in the final MDA G pits, composite analysis, 
and performance assessment inventories.  

Area G Site  Model was configured to account for the addition of the pit 38 extension to waste disposal region 5. To simulate the waste placed in the IWL, the number of 
cover nodes was set to 3,943, the waste thickness to 13.0 m, the disposal area to 2.46E+04 m2, and the end year of disposal to 54 (to reflect the end of 
disposal in 2013). The initial cover thicknesses, cover loss functions, and catchment allocation factors were updated to reflect the presence of the extended 
pit. The headspace waste simulation modified the input data for waste disposal regions 3 and 5 so they represented only the pits that have experienced, or 
will experience, disposal in this layer. For waste disposal region 3, which includes pit 15, the number of cover nodes was set to 218, the waste thickness to 
2.91 m, and the disposal area to 1.36E+03 m2. For waste disposal region 5, which includes pits 37, 38, and 38 extension, the number of cover nodes was 
set to 1,741, the waste thickness to 1.82 m, and the disposal area to 1.09E+04 m2. Initial cover thicknesses and cover loss functions were input to 
represent the headspace waste layer.     

Area G Intruder  Model was configured for the MDA G pits institutional waste simulation by setting the number of cover nodes to 3,943 (the number of nodes assigned to 
represent waste disposal region 5), the waste thickness to 10.9 m (the average thickness over pits 15, 30, 31, 36, 37, 38, and 39), the disposal area to 
2.48E+04 m2 (to reflect seven pits), and the end year of disposal to 25 (to reflect the end of disposal in 2013). The initial cover thicknesses and cover loss 
functions were updated to reflect depths to institutional waste and cover losses over the 3.943 nodes.   

 Model was configured for the MDA G pits headspace waste simulation by setting the number of cover nodes to 1,959 (the number of nodes that overlie pits 
15, 37, and 38), the waste thickness to 2.18 m (the average thickness over the headspace waste in pits 15, 37, and 38), the disposal area to 2.48E+04 m2 
(so the doses are averaged over the entire disposal area for the MDA G pits), and the end year of disposal to 25 (to reflect the end of disposal in 2013). The 
initial cover thicknesses and cover loss functions were updated to reflect depths to headspace waste and cover losses over the 1,959 nodes. 

Area G Intruder 
Diffusion  

Model was configured for the MDA G pits institutional waste simulation by setting the number of cover nodes to 3,943 (the number of nodes assigned to 
represent waste disposal region 5), the waste thickness to 10.9 m (the average thickness over pits 15, 30, 31, 36, 37, 38, and 39), the disposal area to 
2.48E+04 m2 (to reflect seven pits), and the end year of disposal to 24 (to reflect the end of disposal in 2013). The initial cover thicknesses and cover loss 
functions were updated to reflect depths to institutional waste and cover losses over the 3,943 nodes.   

 Model was configured for the MDA G pits headspace waste simulation by setting the number of cover nodes to 1,959 (the number of nodes that overlie pits 
15, 37, and 38), the waste thickness to 2.18 m (the average thickness over the headspace waste in pits 15, 37, and 38), the disposal area to 2.48E+04 m2 
(so the doses are averaged over the entire disposal area for the MDA G pits), and the end year of disposal to 25 (to reflect the end of disposal in 2013). The 
initial cover thicknesses and cover loss functions were updated to reflect depths to headspace waste and cover losses over the 1,959 nodes. 
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The intruder analysis presented in the performance assessment estimates potential exposures for 
four subsets of the disposal units found at MDA G. For the current analysis, these include the 
pits used to dispose of waste from September 27, 1988 through 2013 and from 2014 through FY 
2044, and the disposal shafts used over the same periods of time. The disposal units included in 
each group were, effectively, combined to form a single virtual disposal unit; the modeling did 
not evaluate the impacts of individual pits and shafts. Three models developed using GoldSim 
were used to conduct the analysis: the Area G inventory, intruder, and intruder-diffusion models. 
The first of these is used to develop the initial radionuclide inventories for the other models. The 
intruder model projects doses received by intruders from radionuclides that are unaffected by 
vapor- and gas-phase diffusion; the intruder diffusion model addresses diffusive species. 

Pit 38 is one of the seven pits that have been, or will be, used for the disposal of waste from 
September 27, 1988 through 2013. It was necessary to modify the inventory model to update the 
inventory for this collection of disposal units, including the pit 38 extension; these changes are 
listed in Table 2-2. The revised model was used to estimate radionuclide inventories in the IWL 
and headspace across the subset of disposal pits. Modifications were made to the intruder and 
intruder diffusion models to reflect changes introduced by including the pit 38 extension. These 
changes are also listed in Table 2-2.  

Model simulations were conducted for the intruder scenarios first. The exposures projected for 
these receptors are subject to greater impacts, depending upon how the remaining LANL 
institutional waste and MDA B waste is placed in pit 38. Modeling was conducted to estimate 
exposures for the members of the public once an acceptable disposal strategy was identified in 
terms of the intruder impacts.   

The intruder modeling was conducted using two simulations: one to address the waste disposed 
of in the IWL and one for the waste placed in the headspace. Exposures projected by the two 
simulations were combined to estimate total exposures from all of the waste. The input 
parameters used in the inventory and intruder models were modified to reflect the waste and 
cover thickness, cover loss rates, and radionuclide inventories specific to the two waste layers; 
disposal unit and operational data used in the modeling are summarized in Table 2-3.   

The potential impacts of extending pit 38 on the health and safety of members of the public were 
evaluated using the performance assessment and composite analysis. Two simulations were 
conducted for each analysis using the site model. These simulations addressed waste that has been, or 
will be, disposed of in the IWL and waste placed in the headspace. Exposures projected by the two 
simulations were combined to estimate total exposures from all the waste. Input parameters used in 
the site model were modified to reflect waste and cover thicknesses, cover loss rates, and 
radionuclide inventories specific to the two waste layers; disposal unit and operational data used in 
the modeling are summarized in Table 2-4.  
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Table 2-3  
Input Data used to Conduct the Intruder Analysis 

Input Parameter 

Value 

Description/Source 

Institutional 
Waste 

Simulation 

Headspace 
Waste 

Simulation 

Disposal unit area (m2) 2.48E+04 2.48E+04 The disposal area represents the total surface area 
overlying pits 15, 30, 31, 36, 37, 38 (including the 
extension), and 39.  

Waste density (kg/m3) 1,119 1,119 Average density of 815 containers of MDA B waste 

Number of cover nodes 3,943 1,959 The number of nodes is used to structure the 
sampling of the initial cover thicknesses and cover 
loss functions. The erosion modeling is conducted 
for the institutional waste using the characteristics of 
waste disposal region 5, which includes the listed 
number of nodes. The modeling conducted for the 
headspace waste considers only the pits that include 
waste in this layer.  

Waste thickness (m) 10.9 2.18 The listed depth for the operational waste simulation 
represents an average depth of the IWL over pits 15, 
30, 31, 36, 37, 38 (including the extension), and 39. 
The value listed for the headspace waste simulation 
is the average headspace layer thickness over pits 
15, 37, and 38 (including the extension). 

Start of Disposal (yr) 0 0 The starting year of disposal is counted relative to 
1988.  

End of Disposal (yr) 25 25 The ending year of disposal is counted relative to 
1988. Values for both simulations are based on the 
assumption that disposal will cease in 2013. 
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Table 2-4  
Input Data Used to Conduct the Performance Assessment and Composite Analysis Simulations 

Input Parameter 

Value 

Description/Source 

Pit 15 Pits 37 and 
38 

Waste 
Disposal 
Region 5 

Headspace layer thickness (m) 2.91 1.82 NA Average thickness of layer for nodes overlying headspace and operational 
waste within the indicated disposal unit(s). The modeling did not require an 
average headspace thickness for waste disposal region 5.  

Number of cover nodes 218 1,741 3,943 Number of nodes overlying headspace and operational waste. 

Disposal unit area (m2) 1.36E+03 1.09E+04 2.46E+04 Areas are calculated as the product of the number of nodes overlying 
headspace and operational waste within the disposal unit and 6.25 m2, the 
area of each node. 

Density of MDA B waste 
(kg/m3) 

948 948 948 Average density of 497 containers of MDA B waste awaiting disposal.  

IWL thickness (m) NA NA 13.0 Average thickness of IWL for nodes overlying headspace and operational 
waste; the modeling did not require an IWL thickness for pit 15 or pits 37 and 
38. 

NA = Not applicable 
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The latest versions of the inventory, site, and intruder models were used to conduct the modeling 
described here. The inventory model includes the FY 2011 disposal receipt review inventories 
and incorporates updates to permit estimation of the MDA B waste inventories in the already 
disposed-of waste and the waste awaiting disposal. The site and intruder models used to conduct 
the FY 2011 disposal receipt review impacts analysis (LANL, 2012c) were modified, as 
necessary, to address the extension of pit 38. 

The pit 38 extension was not addressed by the 2008 performance assessment and composite 
analysis. However, the cover and erosion characteristics for this portion of MDA G had been 
developed for the 2008 analyses, and were updated recently (Crowell, 2010). The latest erosion 
rate projections for pit 37, pit 38, and the pit 38 extension were used in the special analysis. 
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3.0 Results ___________________________________________________  

The intruder modeling conducted for the 1988–2013 disposal pits under the pit 38 disposal plan 
projected peak mean doses of 8.3, 47.3, and 9.2 mrem/yr for the post-drilling, agricultural, and 
construction intruder scenarios, respectively (Table 3-1). These exposures represent increases of 38, 
58, and 142 percent relative to the post-drilling, construction, and agricultural scenario doses 
presented in the FY 2011 disposal receipt review (LANL, 2012c). However, they remain well below 
the 100 mrem/yr performance objective for chronic exposures received by the post-drilling and 
agricultural intruders, and the 500 mrem/yr objective for acute exposures received by the 
construction worker. The largest doses projected for the intruder continue to be those estimated for 
the MDA G and Zone 4 shafts; the peak mean dose for the agricultural intruder is about 90 mrem/yr 
for both sets of disposal units. The exposures projected for these units are unaffected by the disposal 
of waste in pit 38.  

Table 3-1  
Exposures for Inadvertent Intruders: Pit 38 Disposal Plan Analysis  
Projections vs. FY 2011 Disposal Receipt Review Projections 

Exposure Scenario 
Performance Objective 

(mrem/yr) 

Peak Mean Dose (mrem/yr) Change in 
Dose 

Projection 
(%) 

Pit 38  
Disposal Plan 

2011  
Disposal 

Receipt Review 
Intruder-Post-Drilling 100 8.3E+00 6.0E+00 38 
Intruder-Agriculture 100 4.7E+01 3.0E+01 52 
Intruder-Construction 500 9.2E+00 3.8E+00 142 

 

The peak mean doses projected for the members of the public under the performance assessment 
and composite analysis are summarized in Table 3-2. The doses are compared to the peak mean 
doses projected for the FY 2011 disposal receipt review (LANL, 2012c). The doses projected for 
the Atmospheric Scenario decrease modestly under the performance assessment, primarily because 
of changes in the configuration of the facility; changes in inventory have relatively little impact. The 
air pathway exposures projected for the current analysis under the composite analysis are the same 
as those projected for the FY 2011 disposal receipt review. Unlike the performance assessment, the 
composite analysis considers the impacts from the entire disposal facility; changes in facility 
configuration and inventory brought about by the extension of pit 38 have little impact in this larger 
context. The extension of pit 38 impacts the exposures estimated for the All Pathways – Canyon 
Scenario under the performance assessment and composite analysis. The greatest increases are 
observed for the catchments that lie closest to, and downstream of, pit 38. The doses projected for 
the all exposure scenarios remain well within the performance objectives that pertain to the 
performance assessment and composite analysis. 
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Table 3-2  
Exposures for Members of the Public: Pit 38 Disposal Plan Analysis Projections vs. FY 2011  
Disposal Receipt Review Projections  

Exposure Scenario and 
Exposure Location 

Performance 
Objective  
(mrem/yr) 

Performance Assessment Composite Analysis 
Peak Mean Dose (mrem/yr) Change in 

Dose 
Projection 

(%) 

Peak Mean Dose (mrem/yr) Change in 
Dose 

Projection 
(%) 

Pit 38 
Disposal Plan 

2011 Disposal  
Receipt Review 

Pit 38 
Disposal Plan 

2011 Disposal  
Receipt Review 

Atmospheric 

LANL Boundary 10 3.7E-01 4.4E-01 –18 2.8E-01 2.8E-01a 0 

Area G Fence Line 10 4.0E-03 4.4E-03  –10 5.1E-01 5.1E-01a 0 

All Pathways–Canyon 

Catchment CdB1 25/30b 7.7E-01 5.7E-01 35 8.5E-01 6.1E-01 38 

Catchment CdB2 25/30b 1.3E+00 2.2E-01 486 1.8E+00 1.0E+00 75 

Catchment PC0 25/30b 7.6E-04 7.6E-04 0 9.0E-04 9.0E-04 0 0 

Catchment PC1 25/30b 5.7E-01 4.2E-02  1,261 4.7E-01 4.7E-02 897 

Catchment PC2 25/30b 2.1E+00 1.6E-01 1,167 1.7E+00 3.1E-01 457 

Catchment PC3 25/30b 5.9E-01 1.4E-01 328 5.5E-01 2.5E-01 118 

Catchment PC4 25/30b 3.5E-01 2.2E-01 54 4.1E-01 3.3E-01 24 

Catchment PC5 25/30b 3.6E-01 3.2E-01 14 2.2E+00 2.1E+00 2 

Catchment PC6 25/30b 1.8E-01 1.7E-01 9 2.4E+00 2.4E+00 1 

Groundwater Pathway Scenarios 

All Pathways–Groundwater 25/30b 0.0E+00 0.0E+00 0 0.0E+00 0.0E+00  0 

Groundwater Resource 
Protection 

4 0.0E+00 0.0E+00 0 NA NA 0 

a  The doses for the LANL boundary and fence line receptors were incorrectly listed in the FY 2011 disposal receipt review as 0.21 and 0.54 mrem/yr, respectively. 
b An all-pathways performance objective of 25 mrem/yr applies to the performance assessment; doses projected for the composite analysis must comply with the 30 mrem/yr dose constraint.
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The radon fluxes projected for the disposal plan analysis are compared in Table 3-3 to the quantities 
estimated for the FY 2011 disposal receipt review. The peak mean flux for waste disposal region 5 
increases relative to the earlier analysis due to changes in inventory and the configuration of the pits 
in this region. The fluxes for the other disposal regions are identical; the facility-wide flux increases 
from 0.40 to 0.41 pCi/m2/s. 

Table 3-3  
Radon Fluxes: Pit 38 Disposal Plan Analysis Projections vs. FY 2011  
Disposal Receipt Review Projections 

Waste Disposal Region 

Peak Mean Flux (pCi/m2/s) 

Change in Flux 
Projection (%) 

Pit 38 Disposal 
Plan 

2011 Disposal 
Receipt Review 

1 1.3E-06 1.3E-06 0 

2 — — -- 

3 9.2E-01 9.2E-01a 0 

4 3.6E-02 3.6E-02 0 

5 3.1E-01 2.6E-01a 19 

6 3.6E-03 3.6E-03 0 

7 1.3E+01 1.3E+01 0 

8 2.1E-02 2.1E-02 0 

Entire Facility 4.1E-01 4.0E-01 3 
— =  None of the performance assessment inventory was disposed of in the waste disposal region. 
a   The radon fluxes for waste disposal regions 3 and 5 were incorrectly listed in the FY 2011 disposal receipt review as 15 and  

0.29 pCi/m2/s, respectively.
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4.0 MDA B Waste Placement _____________________________________  

The modeling results presented in Section 3 indicate that pit 38 can be safely extended and used for 
the disposal on LANL institutional waste and the material generated by the retrieval of waste from 
MDA B. The modeling is based on assumptions about where the waste awaiting disposal will be 
placed within pit 38 proper and the extension. In general, waste having higher concentrations of 
Am-241 and Pu-239 will be placed in the IWL to minimize exposures to this waste; lower activity 
waste will be placed closer to the surface in the headspace.  

Table 4-1 lists the MDA B waste containers that are to be placed in the IWL and headspace of pit 38 
proper and the containers of waste that are to be disposed of in corresponding layers in the pit 38 
extension. The IWL within pit 38 proper will accommodate 43 containers of waste, based on an 
estimated disposal capacity of 765 m3 (1,000 yd3) and a 0.75 waste emplacement efficiency. The 
disposal capacity of the headspace in pit 38 proper is estimated to be 2,905 m3 (3,800 yd3), enough 
to accommodate the 162 containers of waste listed in the table at an emplacement efficiency of 0.75.  

The disposal capacities estimated for the IWL and headspace of the pit 38 extension are large 
enough to accommodate the remaining containers of waste. A total of 104 containers are to be 
placed in the IWL; the remaining 188 containers are to be disposed of in the headspace layer. A 
subset of the containers listed for disposal in the IWL of the extension is presented in bold italicized 
type in Table 4-1; these containers are to be placed as deeply as possible within the layer. 
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Table 4-1  
MDA B Waste Container Disposal Locations 

LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10148745  X   
10148847   X  
10148848   X  
10148849   X  
10148850   X  
10148884   X  
10148885  X   
10148892  X   
10148905    X 
10148917    X 
10148948  X   
10148954    X 
10148964  X   
10148967  X   
10148973  X   
10148978  X   
10149021  X   
10149022  X   
10149026  X   
10152511  X   
10152545  X   
10152548  X   
10152550  X   
10152553  X   
10152555  X   
10152556  X   
10154301    X 
10155497  X   
10155501  X   
10155552    X 
10155553    X 
10155567  X   
10155574    X 
10155599  X   
10155611    X 
10155621   X  
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10156457   X  
10156511 X    
10156518   X  
10156521    X 
10156522    X 
10156533  X   
10156559   X  
10156595   X  
10156598    X 
10156609    X 
10156613 X    
10156642   X  
10156644   X  
10156645   X  
10156651    X 
10156655    X 
10156681   X  
10156694   X  
10156702   X  
10156714   X  
10156717  X   
10156755   X  
10156785 X    
10156792    X 
10156793    X 
10156801   X  
10156807    X 
10156810 X    
10156811    X 
10156812    X 
10156819    X 
10156820    X 
10156836    X 
10156847   X  
10156866  X   
10160661   X  
10160666    X 
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10160672 X    
10160683  X   
10160684   X  
10160691  X   
10160699 X    
10160734   X  
10160739 X    
10160742   X  
10160753 X    
10160755    X 
10160758   X  
10160759 X    
10160769 X    
10160779   X  
10160808   X  
10160816    X 
10160832   X  
10160836    X 
10160843    X 
10160844    X 
10160848   X  
10160850  X   
10160857    X 
10160874  X   
10160877    X 
10160882   X  
10160888   X  
10160892   X  
10160898   X  
10160904 X    
10160912    X 
10160922  X   
10160935    X 
10160959   X  
10160964    X 
10160983 X    
10160985   X  
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10161001   X  
10161011   X  
10161019    X 
10161022   X  
10161033   X  
10161035    X 
10161039  X   
10161041    X 
10161050   X  
10161081  X   
10161147 X    
10161148    X 
10161155 X    
10161457 X    
10161458    X 
10161503  X   
10161506  X   
10161515    X 
10161518    X 
10161556 X    
10161561 X    
10161562   X  
10161565 X    
10161566    X 
10161579   X  
10161593    X 
10161594  X   
10161596    X 
10161597    X 
10161598    X 
10170107    X 
10170109    X 
10170111   X  
10170118  X   
10170130   X  
10170132  X   
10170138   X  
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10170140    X 
10170141 X    
10170146   X  
10170153    X 
10170154    X 
10170159    X 
10170162    X 
10170167  X   
10170186    X 
10170194    X 
10170340    X 
10170350   X  
10170351 X    
10170353   X  
10170356 X    
10170370   X  
10170386    X 
10170388    X 
10170395    X 
10170397   X  
10170398  X   
10170404    X 
10170420    X 
10170440    X 
10170447    X 
10170451    X 
10170452    X 
10170454    X 
10170455    X 
10170457   X  
10170470   X  
10170478   X  
10170480   X  
10170483   X  
10170484    X 
10170486   X  
10170488    X 
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10170489    X 
10170493    X 
10170493    X 
10170496    X 
10170497   X  
10170498   X  
10170501    X 
10170505   X  
10170506   X  
10170513   X  
10170515    X 
10170517   X  
10170519   X  
10170520   X  
10170521   X  
10170542  X   
10170545 X    
10170547 X    
10170548    X 
10170551 X    
10170556   X  
10170557 X    
10170558   X  
10170560   X  
10170566   X  
10170569   X  
10170572   X  
10170573   X  
10170578    X 
10170594    X 
10170597    X 
10170608 X    
10179097    X 
10179111  X   
10179113    X 
10179117  X   
10179120    X 



 SA-2012-006 
Table 4-1 (Cont.)  
MDA B Waste Container Disposal Locations 

Special Analysis: Disposal Plan for Pit 38 at TA-54 Area G 4-8  
06-12 

LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10179121    X 
10179124    X 
10179126    X 
10179136  X   
10179169   X  
10179171  X   
10179172  X   
10179176    X 
10179181   X  
10179186   X  
10179193   X  
10179195 X    
10179201   X  
10179202    X 
10179203 X    
10179214 X    
10179215    X 
10179216 X    
10179224  X   
10179246    X 
10179251 X    
10179252    X 
10179253    X 
10179255   X  
10179257    X 
10179262    X 
10179264    X 
10179267    X 
10179268  X   
10179269   X  
10179270 X    
10179271    X 
10179272  X   
10179276 X    
10179277 X    
10179279 X    
10179281    X 
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10179282  X   
10179284  X   
10179290  X   
10179292 X    
10179304    X 
10179308    X 
10179309    X 
10179311    X 
10179317  X   
10179318  X   
10179320  X   
10179336  X   
10179341  X   
10179361  X   
10179363 X    
10179376  X   
10179381    X 
10179385    X 
10179394  X   
10179397   X  
10179498    X 
10179706    X 
10179714    X 
10179715    X 
10179716    X 
10179717   X  
10179718   X  
10179722    X 
10179723   X  
10179724    X 
10179728  X   
10179729  X   
10179730    X 
10179734   X  
10179735   X  
10179737   X  
10179739   X  
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10179745   X  
10179748 X    
10179750 X    
10179752    X 
10179759    X 
10179760   X  
10179763   X  
10179772    X 
10179773    X 
10179784    X 
10179786   X  
10179791  X   
10179793  X   
10179794  X   
10179795    X 
10179800  X   
10179801    X 
10179802    X 
10179805    X 
10179806  X   
10179807  X   
10179809  X   
10179811    X 
10179813    X 
10179815    X 
10179819    X 
10179820    X 
10179821  X   
10179822  X   
10179823  X   
10179824  X   
10179825  X   
10179830    X 
10179834    X 
10179845  X   
10179846    X 
10179850  X   
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10179851  X   
10179852  X   
10179854  X   
10179855  X   
10179960    X 
10179961  X   
10179962  X   
10179963  X   
10179966  X   
10179967  X   
10179968  X   
10179969    X 
10179971   X  
10179972  X   
10179973  X   
10179974  X   
10179975  X   
10179976  X   
10179977  X   
10179978  X   
10179979    X 
10183207    X 
10183208    X 
10183209 X    
10183210    X 
10183211    X 
10183214  X   
10183215 X    
10183216    X 
10183217    X 
10183218    X 
10183219    X 
10183220    X 
10183221    X 
10183222    X 
10183223  X   
10183224  X   
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10183225    X 
10183226  X   
10183227    X 
10183228    X 
10183229    X 
10183230    X 
10183234  X   
10183329    X 
10183330 X    
10183331    X 
10183332    X 
10183333    X 
10183334    X 
10183335    X 
10183336    X 
10183337 X    
10183338    X 
10183339    X 
10183340    X 
10183341    X 
10183342    X 
10183343    X 
10183344    X 
10183345    X 
10183346  X   
10183347  X   
10183348    X 
10183349  X   
10183350  X   
10183351  X   
10183352  X   
10183353  X   
10183354    X 
10183355    X 
10183356    X 
10183357    X 
10183358  X   
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10183359    X 
10183360    X 
10183361    X 
10183362    X 
10183363    X 
10183364  X   
10183365  X   
10183366  X   
10183367  X   
10183368  X   
10183369  X   
10183370  X   
10183371  X   
10183372  X   
10183373  X   
10183374  X   
10183375  X   
10183376  X   
10183377  X   
10183378    X 
10183378   X  
10183379  X   
10183380  X   
10183381  X   
10183382  X   
10183383  X   
10183383   X  
10183384  X   
10183385  X   
10183386  X   
10183387  X   
10183388  X   
10183389  X   
10183390  X   
10183391  X   
10183392  X   
10183393    X 
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10183394  X   
10183395    X 
10183396    X 
10183397  X   
10183398  X   
10183400  X   
10183401    X 
10183402    X 
10183403  X   
10183404   X  
10183405    X 
10183406    X 
10183407    X 
10183408  X   
10183409  X   
10183410  X   
10183411  X   
10183412  X   
10183413  X   
10183414  X   
10183415    X 
10183416    X 
10183418  X   
10183419  X   
10183420  X   
10183421  X   
10183422    X 
10183423    X 
10183424    X 
10183426   X  
10183427   X  
10183428   X  
10183429    X 
10183430    X 
10183431   X  
10183432  X   
10183433   X  
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LANL ID Number 

Waste Disposal Location Waste Disposal Location 

Pit 38 Proper IWL 
Pit 38 Proper 
Headspace 

Pit 38 Extension 
IWL 

Pit 38 Extension 
Headspace 

10183434   X  
10183435   X  
10183436   X  
10183437   X  
10183438    X 
10183439  X   
10183440  X   
10183441  X   
10183442  X   
10183443  X   
10183444  X   
10183445  X   
10183446  X   
10183447  X   
10183448  X   
10183450  X   
10183451  X   
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5.0 Conclusions _______________________________________________  

This special analysis was conducted to identify a disposal plan for pit 38 that allows efficient 
utilization of the disposal unit. The performance modeling conducted in support of this plan 
projects peak mean doses for inadvertent intruders and members of the public that exceed, in 
some cases, the exposures projected for the FY 2011 disposal receipt review by more than 25 
percent. The projected peak mean doses, however, remain well within the pertinent DOE Order 
435.1 performance objectives. On this basis, disposal locations have been identified for the 
containers of MDA B waste that are awaiting disposal at Area G.   

Accommodation of the MDA B waste will require disposal in a portion of MDA G that was not 
identified for such by the 2008 performance assessment and composite analysis. Nevertheless, the 
final cover design that was adopted and the erosion modeling that was conducted for those analyses 
adequately address the pit 38 extension. Therefore, no changes to the design of the final cover are 
required prior to placement of waste in the pit 38 extension. 
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