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1.  Executive Summary 
 

The primary regulatory driver for environmental cleanup at the Los Alamos National Laboratory (LANL) is 
the March 2005 Compliance Order on Consent (Consent Order), an agreement between LANL and the New 
Mexico Environment Department (NMED) that contains specific requirements and schedules for cleaning up 
historical contamination at the LANL site. The Consent Order has a final deliverable date of December 2015 
(Reference 1). The Consent Order does not address requirements for removing transuranic (TRU) waste from 
the LANL site; therefore TRU waste removal was typically placed at lower priority in budget decisions. 
Removal of TRU waste stored both above ground and below ground at Technical Area 54 (TA-54) Area G is 
required before a remedy is implemented under the Consent Order for Material Disposal Area G (MDA G, 
which is the below-ground portion of Area G). After the Las Conchas Fire burned large areas near Los 
Alamos in 2011, New Mexico Governor Susana Martinez asked the U.S. Department of Energy (DOE) to 
provide sufficient funding for cleanup of defense legacy wastes from LANL and for TRU waste disposal at 
the Waste Isolation Pilot Plant (WIPP). Discussions were held with the NMED on accelerating TRU waste 
removal from LANL.  
 
In January 2012, the DOE National Nuclear Security Administration (DOE/NNSA) and the NMED 
announced the issuance of the Framework Agreement: Realignment of Environmental Priorities (Framework 
Agreement). The Framework Agreement is a non-binding agreement that outlines DOE/NNSA commitments 
to further accelerate TRU waste disposition at LANL (Reference 2). Commitments under the Framework 
Agreement related to TRU waste include: 

• Removal of all non-cemented above-ground TRU waste stored at Area G as of October 1, 2011, by 
no later than June 30, 2014. This inventory was defined as 3,706 cubic meters (m3) of material; 

• Removal of all newly-generated TRU waste received in Area G during Fiscal Years (FY) 2012 and 
2013 by December 31, 2014; 

• Based on projected funding profiles, develop by December 31, 2012, a schedule with pacing 
milestones for disposition of below-ground TRU waste requiring retrieval at Area G; and 

• Removal of the above-ground cemented TRU waste in an efficient and effective manner protective 
of human health and safety of workers and the public. 

 
Within the schedule for disposition of below-ground (BG) TRU waste submitted to the NMED in December 
2012, the DOE/NNSA determined that there are seven below-ground waste unit categories within MDA G 
that potentially contain TRU waste that may require retrieval (Reference 3). These seven categories were 
identified as (1) Pit 9; (2) Trenches A-D; (3) Corrugated Metal Pipes (CMPs); (4) Hot Cell Liners; (5) 
Tritium Packages; (6) 17th RH Canister; and (7) the 33 Shafts. The seven categories have an approximate 
total volume of 2,399 m3 and approximate radioactive Material at Risk (MAR) of 110,751 plutonium-239 
equivalent curies (PE-Ci). Of these seven categories, approximately 99.86% of the waste volume and 
approximately 99.9% of the MAR is contained within the first six categories. The DOE/NNSA concluded 
that these first six categories may include below-ground TRU waste that requires retrieval.  
 
The DOE/NNSA committed to disposition of the below-ground TRU waste in the first six categories no later 
than September 30, 2018, and will work to meet cumulative pacing milestones to disposition 250 m3 by 
September 30, 2015; 1,000 m3 by September 30, 2016; 1,750 m3 by September 30, 2017; and 2,395 m3 by 
September 30, 2018.   
 
For the 33 Shafts, DOE/NNSA will complete (1) a determination as to whether this category contains TRU 
waste that requires retrieval; and (2) to the extent necessary, its decision process under the National 
Environmental Policy Act (NEPA) regarding retrieval, by no later than September 30, 2015.  
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Detailed planning has begun on retrieval and processing of the other six categories of below-ground TRU 
waste, with Trenches A-D, Pit 9 and the CMPs as the categories to be retrieved and processed for disposition 
first. Because the CMPs present less of a challenge in terms of both retrieval and processing, it is likely that 
the CMPs will be the first category to be retrieved and processed for disposition. 
 
The CMPs waste unit category consists of a total of 158 corrugated metal pipes filled with cement from a 
batch treatment process that mixed Portland cement with several liquid waste streams containing americium 
and plutonium at the TA-21 Building 257 (21-257) Radioactive Liquid Waste Treatment Facility (RLWTF). 
Each CMP is 20 feet (ft) long with a diameter of 30 inches (in). About 95% of the cemented liquid waste 
came from an americium processing operation at the DP West plutonium processing facility. The CMPs 
were filled with cemented waste from late 1975 to 1978 and maintained in a vertical configuration in a pit at 
MDA T (adjacent to Building 21-257) at TA-21. The CMPs were retrieved from storage, decontaminated, 
painted, and transported to TA-54 Area G in 1986. The 158 CMPs were placed in two horizontal rows end-
to-end and stacked two high at the top of the east end of Pit 29. After all of the CMPs were placed, they were 
covered with plywood and tarps and about six feet of soil. Sometime after the CMPs were placed into 
storage, an access road was constructed above Pit 29 and a portion of the CMPs are believed to be located 
beneath the road.   
 
This report summarizes available information on the origin and composition of the CMPs, their physical and 
radiological characteristics, and issues that may be encountered in the retrieval and processing of the CMPs. 
Review of this information indicates that the CMPs should present no major issues in retrieval and 
processing, and that the CMPs contain TRU waste that can be shipped to WIPP. The most likely issue that 
will be encountered is the potential for free liquids in the CMPs, possibly due to dewatering of the cement in 
the CMPs. 
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2.  Introduction 
 

2.1  Purpose and Introduction 
 
Purpose of Report. This report presents a general description of categories of TRU waste in below-
ground storage configurations at LANL TA-54 MDA G (the below-ground portion of Area G), with a 
detailed description of the CMP category of below-ground TRU waste. The report is intended to support 
work packages or Statements of Work for subcontracting task orders for retrieval and processing of the 
CMPs for disposition. Information is presented on the historic source of the waste stored in the CMPs, 
the configuration of the CMPs in storage, and characteristics of the CMP waste category. 
 
Framework Agreement. A large wildfire called the Las Conchas Fire burned more than 150,000 acres 
south and west of LANL in late June and July 2011. The fire came within about 3.5 miles of TA-54, 
Area G, which is the primary location where LANL manages solid radioactive waste, and heightened 
public concern and news media attention on TRU waste storage at Area G. Following the fire, New 
Mexico Governor Susana Martinez asked the DOE to provide sufficient funding for cleanup of defense 
legacy wastes from LANL and for TRU waste disposal at WIPP. 
 
The primary regulatory driver for environmental cleanup at LANL is the Compliance Order on Consent, 
a 2005 agreement between LANL and the NMED that contains specific requirements and schedules for 
cleaning up historical contamination of the LANL site, and has a final deliverable date of December 
2015 (Reference 1). The Compliance Order on Consent does not address requirements and deliverables 
for removing TRU waste from the LANL site, which placed TRU waste removal at a lower priority in 
budget decisions. Removal of TRU waste stored above ground at Area G and below ground within pits, 
shafts, and trenches within MDA G is required before a remedy for cleanup of MDA G can be 
implemented under the Consent Order. After the Las Conchas Fire, discussions were held with the 
NMED on accelerating TRU waste removal from LANL.  
 
In January 2012, the DOE/NNSA) and the State of New Mexico Environment Department (NMED) 
announced issuance of the Framework Agreement: Realignment of Environmental Priorities. The 
Framework Agreement is a non-binding agreement that outlines DOE/NNSA commitments to further 
accelerate TRU waste disposition at LANL (Reference 2). Commitments under the Framework 
Agreement related to TRU waste include: 

• Removal of all non-cemented above-ground TRU waste stored at Area G as of October 1, 2011, 
by no later than June 30, 2014. This inventory was defined as 3,706 cubic meters (m3) of 
material; 

• Removal of all newly-generated TRU waste received in Area G during FYs 2012 and 2013 by 
December 31, 2014; 

• Based on projected funding profiles, develop by December 31, 2012, a schedule with pacing 
milestones for disposition of below-ground TRU waste requiring retrieval at Area G; and 

• Removal of the above-ground cemented TRU waste in an efficient and effective manner 
protective of human health and safety of workers and the public. 

 
Within the schedule for disposition of below-ground TRU waste submitted to the NMED in December 
2012, the DOE/NNSA determined that there are seven below-ground waste unit categories within MDA 
G that potentially contain TRU waste that may require retrieval (Reference 3). These seven categories 
were identified as (1) Pit 9; (2) Trenches A-D; (3) Corrugated Metal Pipes; (4) Hot Cell Liners; (5) 
Tritium Packages; (6) 17th RH Canister; and (7) the 33 Shafts. The seven categories have an approximate 
total volume of 2,399 m3 and approximate radioactive MAR of 110,751 plutonium-239 equivalent curies 
(PE-Ci). Of these seven categories, approximately 99.86% of the waste volume and approximately 
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99.9% of the MAR is contained within the first six categories. The DOE/NNSA concluded that these 
first six categories may include below-ground TRU waste that requires retrieval. For the remaining 
category, the 33 Shafts (which have a total approximate volume of 3.4 m3 and total MAR of 97 PE-Ci), 
additional evaluation is warranted.  
 
The DOE/NNSA committed to disposition the below-ground TRU waste in the first six categories no 
later than September 30, 2018, and will work to meet cumulative pacing milestones to disposition 250 
m3 by September 30, 2015; 1,000 m3 by September 30, 2016; 1,750 m3 by September 30, 2017; and 
2,395 m3 by September 30, 2018.  For the 33 Shafts, DOE/NNSA will complete (1) a determination as to 
whether this category contains TRU waste that requires retrieval; and (2) to the extent necessary, its 
decision process under NEPA regarding retrieval, by no later than September 30, 2015  
 
2.2  Background 
 
Historical Perspective. Radioactive waste has been generated at LANL since the 1940’s during research 
and development activities for nuclear weapons, nuclear reactors, and plutonium science. Historically, 
radioactive waste was buried in shallow landfills at LANL called Material Disposal Areas or MDAs; 
MDA G at TA-54 (below-ground portion of Area G) first received radioactive waste in 1957 and has 
served as the primary radioactive solid waste management facility at LANL since 1959 (Reference 4). 
Figure 1 shows a high-level aerial photograph of TA-54 Area G and location of Area G on a map of 
LANL technical areas and the surrounding area. MDA G underlies most of the portion of Area G shown 
in the aerial photograph. 
 
 

 
 

Figure 1. Location and Aerial Photo of TA-54 Area G  
 
In 1970, the Atomic Energy Commission (AEC) issued Immediate Action Directive 0511-21 that 
directed AEC sites to segregate wastes with “known or detectable concentrations of transuranium 
nuclides” and that such wastes be “packaged and buried in such a fashion that they can be readily 
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retrievable as contamination-free packages within an interim period of 20 years; beyond that period 
retrievability should continue to be possible” (Reference 5).  This waste was to be stored for disposition 
in a future deep geologic repository (ultimately, WIPP).   
 
The segregation limit for TRU waste was changed in 1973 with issuance of the Atomic Energy 
Commission Manual, Chapter 0511, “Radioactive Waste Management” to material contaminated with 
certain alpha-emitting radionuclides and activity greater than10 nanocuries per gram (nCi/g) for 
plutonium-239 (Pu-239) and uranium-233 (U-233). Both Pu-238 and Pu-241 were excluded unless 
indicated by Pu-239 impurities or when required by local burial criteria (LANL established a segregation 
limit for Pu-238 of 100 nCi/g). The value of 10 nCi/g was derived from the upper range of 
concentrations of radium-226 in the earth and was “subject to modification based on long-term studies of 
nuclide migration in soil” (Reference 6). In 1982, the TRU waste segregation limits were changed to 100 
nCi/g for all TRU isotopes with a half-life of 20 years or longer (including Pu-238) by DOE Order 
5820.1, Management of Transuranic Contaminated Material (Reference 7).   
 
Like a number of DOE sites, LANL initially developed storage configurations for TRU waste that 
involved placing the waste containers in trenches, pits, and shafts that were excavated into the ground 
surface (Reference 4). LANL also began storing TRU waste in large fabric-covered storage domes in 
1985 (white structures in the aerial photograph in Figure 1). By the time that WIPP opened in 1999, 
LANL had built up an inventory of about 9,100 cubic meters (m3) of TRU waste at Area G, with about 
2,416 m3 stored below ground in trenches, pits, and shafts and about 6,700 m3 stored above ground 
(Reference 8).  Newly-generated TRU waste also continues to be managed at Area G.  
 
TRU Waste Disposition. Through December 31, 2012, LANL shipped a total of 5,250 m3 of TRU waste 
to WIPP. A total of 1,022 m3 of TRU waste that was reclassified to MLLW after radioassay showed 
TRU isotope concentrations less than 100 nCi/g was also shipped off-site to commercial facilities for 
treatment and disposal at the Nevada National Security Site (NNSS), formerly the Nevada Test Site. 
Total disposition of TRU waste through December 31, 2012, was 6,272 m3. There isn’t a one-to-one 
correlation between TRU waste volumes shipped to WIPP, or reclassified and shipped as MLLW, and 
inventory reduction because some containers were over-packed into standard waste boxes or repackaged 
into multiple drums because of their high activity.  
 
The LANL TRU Program is currently engaged in a campaign to ship 3,706 m3 of higher risk TRU waste 
stored above ground by June 30, 2014, and will also complete shipment of all newly-generated TRU 
waste received in FYs 2012 and 2013 by December 31, 2014.  
  
Although the focus of shipments of TRU waste from LANL to WIPP has been on TRU waste stored 
above ground, LANL retrieved and shipped below-ground RH waste in 16 shafts (Shafts 236-243 and 
246-253) with a total volume of about 17 m3 to WIPP in 2009. All other waste segregated and stored 
below ground as TRU waste remains below ground.  
 
Below-Ground TRU Waste. Figure 2 presents a high-level aerial photograph of MDA G with locations 
of the seven remaining below-ground waste unit categories.  These locations are shaded in red and labels 
identify the seven waste unit categories.  
 
Table 1 presents a summary of the seven TRU waste unit categories stored below-ground at MDA G. 
The last row of the table is shaded yellow because DOE/NNSA will complete (1) a determination 
whether the 33 Shafts category contains TRU waste that requires retrieval, and (2) to the extent 
necessary, its decision process under NEPA regarding retrieval, by no later than September 30, 2015. 
Table 1 provides a general description of each category, the approximate volume of each category and 
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the percentage each category makes up of the total volume of the seven below-ground categories, and the 
approximate MAR of each category and the percentage each category makes up of the total MAR of the  

 
 

Figure 2.  Aerial Photo of Area G with Below-Ground TRU Waste Storage Areas Shaded in Red 
 
seven below-ground categories. The first six categories (Pit 9, Trenches A-D, CMPs, Hot Cell Liners, 
Tritium Packages, and 17th RH Canister) that are scheduled to be retrieved and dispositioned in the FY 
2015 to FY 2018 period, make up 99.84% of the total volume and 99.92% of the total MAR of the seven 
categories. The 33 shafts make up only 0.14% of the total volume and 0.09% of the total MAR of the 
seven below-grade categories. 
 

TABLE 1 
Overview of Below-Ground TRU Waste Categories 
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It is important to note that the volumes shown in the table are not the volumes that will be characterized 
and shipped to WIPP. Some containers in the waste unit categories may be determined to be LLW or 
MLLW that would not be dispositioned at WIPP. Some containers with high MAR such as those in the 
Trenches A-D waste category are expected to be repackaged and produce a number of daughter drums, 
while other containers such as the oversize boxes in Pit 9 are expected to result in a much smaller volume 
that will be shipped to WIPP.  
 
The values shown for MAR are also expected to change as containers are retrieved and processed for 
disposition. The Environmental Protection Agency (EPA) approved assay methods used for WIPP 
characterization may produce different values than the historical methods used by the waste generators 
during the period when the containers in these waste categories were generated.  
 
Figure 3 presents LANL’s planned TRU waste disposition timeline for all TRU waste stored at MDA G 
based on the Framework Agreement, current budget targets and the schedule for below-ground TRU 
waste that was submitted to the NMED in December 2012 (Reference 3).  Major milestones for TRU  
waste disposition in the timeline consist of completion of the 3,706 m3 Campaign for higher-risk above- 
ground TRU waste by June 30, 2014; completion of disposition of newly-generated TRU waste received 
in FYs 2012 and 2013 by December 31, 2014; removal of the lower-risk (non-3706 Campaign) above-
ground TRU waste by September 30, 2016; and completion of disposition of all below-ground TRU 
waste categories except the 33 Shafts by September 30, 2018. Analyses would be completed and a 
Federal Decision whether to retrieve the 33 Shafts category of below-ground TRU waste would be 
completed by September 30, 2015. If a decision is made that the 33 Shafts category requires retrieval, 
then a capital project is expected to be required to implement this decision and this project may not be 
completed until FY 2022. 
 
LANL currently plans to begin retrieval of below-ground TRU waste during FY 2014 with the CMP 
category. The CMP category is expected to present fewer challenges for retrieval and processing because 
of the configuration and characteristics of the waste. With a total estimated volume of 442 m3, the CMP 
category also contains more than sufficient volume to achieve the commitment for disposition of at least 
250 m3 of below-ground TRU waste by the end of FY 2015.   
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Figure 3. LANL Planned TRU Waste Disposition Timeline 
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 3.  Origin of CMP Waste 
 
The CMP waste unit category consists of a total of 158 corrugated metal pipes filled with cement from a 
batch treatment process that mixed Portland cement with several liquid waste streams containing 
americium and plutonium at the TA-21 RLWTF (Building 21-257).  
 
Building 21-257 received and treated liquid wastes from the DP West and DP East processing areas at 
TA-21, but the waste streams that were cemented all came from the DP West plutonium processing 
facility at TA-21.  The liquid wastes from the DP East processing area also were low in activity at that 
time. Most liquid wastes were piped to storage tanks at 21-257, but acidic waste from americium 
recovery activities at DP West was transported in a tank mounted on a trailer and vacuum transferred to a 
stainless steel storage tank. By volume, most liquid waste coming to 21-257 was chemically treated 
using a ferric hydroxide precipitation process that produced a ferric hydroxide-calcium carbonate sludge. 
Several waste streams that were not amenable to the chemical treatment process were mixed with 
Portland cement to create a solid waste for disposal. The sludge from the chemical treatment process was 
also mixed with Portland cement for disposal (References 9 to 13).  
 
The waste streams that were not amenable to the chemical treatment process consisted of Am-241 wastes 
that had been neutralized with sodium hydroxide (which had levels of contamination that were too high 
for processing in the chemical treatment process), potassium hydroxide (KOH) waste from neutralization 
of off-gases from a hydrogen fluoride scrubber in a crucible dissolving operation, “strip waste” from a 
uranium extraction process, and small volumes of miscellaneous liquid wastes (Reference 11).  
Radioactivity due to Am-241 represented more than 95% of the alpha activity in wastes received at the 
facility and was concentrated in the waste from americium recovery (Reference 10).   
 
In 1968, a “pug mill” was installed for more effective mixing of the cement with the neutralized Am-241 
waste, plant sludge, and other wastes to be cemented. The pug mill was a large, horizontal, rubber-lined 
mixer with a number of separate paddles attached to two shafts that rotated inside the tank to mix and 
moved the contents from an inlet at one end to an outlet at the other. Photographs of the pug mill are 
shown in Figure 4, with a worker standing behind the pug mill in the photo on the left and a photo of the 
pug mill with the cover removed in the photo on the right. Liquid waste was pumped into the inlet of the 
tank from a pug mill feed storage tank and Portland cement was injected into the same end of the tank 
through a screw conveyor from a cement silo. The liquid waste and cement were mixed by the paddles as 
the mixture traveled the length of the mill, and the mixture dropped into a hopper for a pump at the other 
end of the tank. The cement paste from the pug mill was pumped through a fire hose to vertical shafts or 
pits that were drilled into the ground surface at MDA T for the first seven years of operation.  
 
A process flow diagram of the pug mill system with capacities of storage tanks is shown in Figure 5 
(from Reference 10). In this diagram, the Am-241 waste stream is referred to as “Intermediate Level 
239Pu and 241Am Wastes” and the plant sludge is referred to as “Low-Level Waste Treatment Sludge.” 
Pug mill runs contained a mixture or blend of the various waste streams to be cemented, and generally 
consisted of about 5,000 to 6,000 liters (l) of the feed liquid. Cement was added at a rate of about 
130lb/min (59 kg/min), and the liquid waste was pumped into the pug mill at a rate of about 23 to 34 
l/min. The rate of feed of both liquid waste and cement could easily be adjusted to maintain a good mix 
(Reference 9). Tap water was used to wash the pug mill feed tank and sight glass on the side of the tank, 
and this usually made up a few percent of the feed solution to the pug mill. 
    
For each pug mill run, a sample of the pug mill feed liquid was collected for radiochemical analysis and 
a sample of cement paste was collected for leach testing and determination of the compressive strength 
of the cement as a measure of the stability of the cement paste after it had cured or hardened. Samples of  
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Figure 4. Pug Mill for Cementing Wastes at Building 21-257 

pug mill feed solutions were transported to TA-50 Building 1 for analysis of gross alpha, gross beta, 
gross gamma, Pu-238, Pu-239, Am-241, Cesium-137, and Strontium-90.  
 
The compressive strength tests on the cement paste samples were performed at Building 21-257, and 
used a 6 in-diameter by 1 ft-high cylindrical sample of the cement paste mix. The test cylinders for 
compressive strength were cured underwater for 28 days before testing. The ends of the test cylinder 

 
Figure 5. Process Flow Diagram of Pug Mill System 
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were capped with a standard lead compound to ensure flatness and parallelism before breaking the test 
cylinder in the compression test (Reference 13). Figure 6 has a 1978 photograph of a worker at 21-257 
performing a compression test on a cured cement sample of cement paste from a pug mill run. 
  
  

 
 

Figure 6. Performing Compression Test on Cured Cement Paste Sample 
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4.  Segregation of Cement Paste as Retrievable Waste 
 
After the AEC directive to segregate waste with transuranic isotopes, an evaluation was performed on 
waste streams that were received at Building 21-257 and methods to segregate wastes that might require 
retrievable storage. Segregation limits at that time for waste that required retrievable storage at LANL 
were 10 nCi/g of Pu-239 and/or 100 nCi/g of Pu-238 (Reference 10). The neutralized americium waste 
stream contained mg/l quantities of Am-241 and Pu-239 and the waste resulting from cementing this 
waste stream would always exceed the segregation limits. In any mix of waste streams in which 
americium was present, the resultant cement paste had an activity considerably above 10 nCi/g of TRU.  
However, where the americium waste was not present in the mix, the activity level of the cement paste 
was often below 10 nCi/g Pu-239 and 100 nCi/g of Pu-238 (Reference 10). 
 
A decision was made to always segregate cement paste produced from the americium waste as 
retrievable cement paste, and to measure the activity of each batch of the other waste streams to be 
cemented to determine if they should be used as part of the feed solution for retrievable cement paste.  
The November 1975 Standard Operating Procedure for Disposal of Retrievable and Nonretrievable 
Cement Paste in Area T, TA-21-257 (Reference 14) contains specific guides (gross alpha levels) for plant 
sludge, raw KOH solutions, and strip solutions to determine whether or not they would be used as part of 
the feed solution for the retrievable cement paste. All americium solutions were to be used to generate 
retrievable cement paste because of their high Am-241 and Pu-239 contents, and the SOP did not require 
samples of the americium solutions to be collected for gross alpha analysis.  
 
The use of lined 55-gallon drums for retrievable storage of the retrievable cement paste was first 
proposed, but was determined to be too costly. About 50 drums would be required per pug mill run and 
construction of a drum filling system would be required. The use of forms or molds to create cement 
paste blocks was also evaluated. The method that seemed to be the most reasonable in cost and require 
minimum handling of the packages was use of galvanized 20-ft x 30 in diameter CMPs with continuous 
welded seams and non-radioactive concrete plugs about 12 in thick poured into the ends (Reference 10). 
This method was accepted after a test of a cement-paste-filled CMP demonstrated that the CMP could be 
retrieved and that the CMP maintained its integrity during retrieval (Reference 15).  
 
A portion of MDA T was set aside as a Retrievable Waste Storage Area and a pit was excavated to a 
depth of 20 feet in this area. Forty empty CMPs were initially placed into a vertical array within this pit 
(Reference 15) and additional CMPs were added as needed. Pieces of rebar were welded between CMPs 
at the top to hold the CMPs in a vertical configuration.  A new fence was also constructed around the 
area in June 1975 (Reference 15). A plug about 1 ft thick of non-radioactive concrete obtained from a 
concrete batch plant was placed into the bottom of each of the CMPs. Beginning in September 1977, the 
CMPs that were filled had a 16 gauge metal plate welded to the bottom (Reference 16). A photograph of 
the vertical CMP array taken from the bottom of the pit in 1978 is shown in Figure 7.  
 
The 21-257 plant operator was responsible for knowing the volumes of each type of waste to be 
cemented that was in storage and the respective alpha radioactivity of each type based on a 10 ml sample 
that was dried and counted for gross alpha by the operator. Where the alpha activity of the plant sludges, 
KOH solutions, strip solutions, or miscellaneous wastes exceeded the values for retrievable waste, those 
solutions that exceeded the values for retrievable waste were blended with the americium solutions to 
create a pug mill feed for retrievable cement paste to be pumped into CMPs. Where those solutions did 
not exceed the gross alpha values for each type of solution for retrievable waste, the solutions were not 
blended with the americium solutions. Instead they were blended for feed into the pug mill for non-
retrievable cement paste that continued to be pumped to shafts in MDA T (Reference 14).  
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Figure 7. CMPs In Retrievable Waste Storage Area at MDA T 

Records were compiled for each pug mill run that identified them as either retrievable or non-retrievable 
and listed the volumes of each type of waste stream that made up the feed for the pug mill run. In 
practice, a pug mill run of non-retrievable waste was usually started immediately after the feed for the 
retrievable pug mill run was completed. The fire hose continued to be discharged into the CMP for about 
10 minutes after the non-retrievable pug mill run began so that the volume of retrievable cement paste 
that remained in the fire hose was placed into the CMP. The fire hose was then transferred to a shaft and 
the cement paste from the non-retrievable pug mill run was discharged into the shaft. At the conclusion 
of the non-retrievable pug mill run, the pug mill, discharge pump, and fire hose were rinsed with tap 
water and flushed into a shaft. This rinse water was allowed to stand for 24 to 48 hours to allow solids to 
settle in the shaft, and the supernatant was then pumped to the 21-257 raw waste storage tanks using a 
submersible pump (Reference 14). 
 
For retrievable pug mill runs, cement paste from the pug mill was pumped into a CMP up to about a foot 
from the top.  After the cemented waste had set, “cold” (non-radioactive) concrete mix was used to fill 
the remaining space of the CMP and a metal identification tag was embedded into the surface of the 
concrete before it had hardened. The identification number of the CMP and the corresponding pug mill 
run were recorded. Figure 8 shows 1978 photos of filled and empty CMPs from the top of the array in 
the photo on the left and CMPs being filled in the photo on the right.  Empty CMPs were covered with a 
plywood cover bolted to the CMP before they were to be filled. A yellow identification tag can also be 
seen on the top of two of the filled CMPs, and rebar connecting some CMPs can be seen at the left of the 
barrier with CMPs covered with plastic sheet.  Based on cold concrete plugs of about 1 ft in length on 
both ends of the CMP, approximately 2,500 l of cement paste was placed into each CMP.  Most 
retrievable pug mill runs generated enough cement paste to fill two CMPs and partially fill a third CMP 
(which was then filled in the next retrievable pug mill run).  The result is that about 70% of the 158 
CMPs in the CMP TRU waste category received cement paste from one pug mill run and about 30% of 
the CMPs received cement paste from two pug mill runs. 
 
Appendix A contains pug mill data sheets for 1975 to June 1978 that include information on the volume 
of each type of liquid waste to the pug mill feed, operational data, radioactive constituents, and the 
identification number of CMPs that received waste from each retrievable pug mill run except one. 
Information for retrievable pug mill runs is highlighted in yellow. (Detailed pug mill data is not available 
for the last pug mill run that generated cement paste that filled or partially filled four CMPs.)  
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Figure 8. Filling CMPs with Retrievable Cement Paste (1978) 

Overall, one of the 50 pug mill runs that generated cement paste within the 158 retrievably stored CMPs 
contained some plant sludge in the feed, one pug mill run contained some treated strip solution in the 
feed, and three included KOH solution in the feed solution.  All of the other pug mill runs contained only 
neutralized americium in the waste feed or americium waste with a few percent miscellaneous waste in 
the feed solution. 
      
Almost half of the retrievable pug mill runs received neutralized americium waste as the only waste 
stream in the feed. Neutralized americium solutions make up over 95% by volume of the pug mill feeds 
for the retrievable cement paste in all but four of the 50 pug mill runs that generated retrievable cement 
paste. This is contrary to a previous report with summary information on the CMPs (Reference 8), that 
indicated that the CMPs contained cemented wastewater treatment plant sludge. The detailed pug mill 
data sheets show that only one pug mill run that generated retrievably stored cement paste contained 
plant sludge. 
 
The pug mill feed solution for the first retrievable pug mill run on December 31, 1975, consisted of a 
blend of about 20% plant sludge and 80% neutralized Am-241 solution by volume. The other three pug 
mill runs in which neutralized americium solutions made up less than 95% of the feed solution consisted 
of (1) a pug mill run in which “treated strip” solution made up approximately 22% and neutralized 
americium solution made up about 78% of the waste in the feed blend by volume; (2) a pug mill run in 
which raw KOH solution made up about 5%, miscellaneous waste solution made up about 1.5%, and 
neutralized americium solution made up about 94% of the waste in the feed blend by volume; and (3) a 
pug mill run in which raw KOH solution made up about 53%, miscellaneous solution about 1%, and 
neutralized americium solution made up about 47% of the waste in the feed blend by volume. 
 
Plutonium and americium processing moved from DP West at TA-21 to TA-55 in early 1978, and the 
americium waste stream and other liquid waste streams that had been cemented in the pug mill were 
discharged to the TA-50 RLWTF after the TA-55 plutonium processing facility began operations 
(Reference 11). Some cement paste with TRU isotope contamination above 10 nCi/g continued to be 
generated at 21-257 and placed into CMPs until pug mill operations ceased in April 1983. However, the 
definition of TRU waste was changed in 1982 to 100 nCi/g for all TRU isotopes with a half-life of 20 
years or longer. The first project to retrieve CMPs from MDA T was in 1984, and 69 CMPs that were 
determined to contain low-level radioactive wastes were retrieved and relocated to TA-54 MDA G 
(Reference 17). This left a total of 158 CMPs in the radioactive waste storage area at MDA T. 
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5.  Retrieval and Transport of the CMPs to TA-54 
 
A project to retrieve and transport the 158 CMPs in retrievable storage at MDA T to TA-54 Area G was 
initiated at the end of April 1986 and excavation of soil started July 21 of that year (Reference 18). The 
left side of Figure 9 contains a photo of the tops of some of the CMPs before excavation began. The right 
side of the figure shows a photo of the west end of the vertical CMP array after excavation of a pit so 
that CMPs could be removed from the array and laid down into the pit for soil removal and 
decontamination.   
 

 
 

Figure 9. CMPs at Start of Retrieval from MDA T in 1986 
 

Radiation surveys of the tops of CMPs showed that many CMPs had external radioactive contamination. 
A “scabbling gun” or scraper was used to clean the tops of the CMPs as shown in the photo on the left of 
Figure 10.  Further cleaning was done using rags with “Fantastic” cleaner to remove loose contamination 
(Reference 19).  Radiological swipe tests were performed on a continuous basis and plastic sheeting was 
used to cover the ground surface to prevent spread of contamination during decontamination activities. 
Rebar that had been welded to the top of CMPs to hold the array together was cut with a torch 
(Reference 18) and crowbars were used to pry CMPs apart so that a cable sling from a crane could be 
placed near the top of a CMP as shown in the photo on the right of Figure 10.  
 

 
 

Figure 10. Preparation of CMPs for Removal from Vertical Array 
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The crane pulled a CMP away from the array as shown in the photo on the left of Figure 11, and the 
CMP was lowered onto plastic sheeting placed at the bottom of the pit for soil removal, cleaning, and 
additional decontamination of the sides and bottom of the CMP. Water spilled from several CMPs as 
they were removed from the array (Reference 18), but sampling and analysis of the water showed levels 
that were near the maximum permissible concentration of 4 nCi/l for CMPs # 3306 and 3308, and non-
detectable for water from CMP # 3304.  Several CMPs also had punctures in the side or were punctured 
during handling. After decontamination, CMPs were raised from the pit by the crane using a sling as 
shown in the photo on the right in Figure 11. 
  

 
 

Figure 11. Removal of CMP from the Vertical Array 
 

Some CMPs had high levels of contamination on their surfaces, and required extensive decontamination. 
The CMPs were placed under great stress when they were pulled away from the vertical position and 
lifted from the pit by the crane. Some CMPs stretched and bowed due to these stresses as shown in the 
photo on the left of Figure 12. Some CMPs also showed a small amount of rust at locations near the base 
of the CMP when standing in the vertical position. The CMPs with external contamination were painted 
after they were decontaminated to further reduce the possibility for removable contamination (as seen in 
the photo on the right in Figure 12). CMPs with punctures were repaired with silicone sealer and 
wrapped in black plastic. The crane also placed CMPs on a scale to obtain the weight of each CMP 
(Reference 18).  
  

 
 

Figure 12. CMPs After Removal from the Vertical Array 
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The surface of the concrete plug of some CMPs that did not have a steel plate at the bottom was found to 
be crumbling on retrieval (Reference 18) as shown in the photo on the left of Figure 13. The ends of 
these damaged CMPs were repaired with a fast drying patching material called “Tiger Crete” (Reference 
19). The end of a CMP that was repaired can be seen in the photo on the right of Figure 13.   
 

 
 

Figure 13. Damaged End of CMP Before and After Repair 
 

Cleaned and painted CMPs were staged at TA-21 and transport of the CMPs to TA-54 was initiated in 
early August 1986. Three CMPs were loaded on a flat-bed truck, covered with a tarp, and secured for 
transport. Transportation of the 158 CMPs to TA-54 was completed in early October 1986. The photo on 
the left of Figure 14 shows staged CMPs and the photo on the right shows CMPs loaded on a truck at 
TA-21.  
 

 
 

Figure 14. CMPs Awaiting Transport and Loaded on Truck at TA-21 
 

New Radioactive Solid Waste Disposal (RSWD) Record forms were completed for the CMPs before 
their acceptance at Area G. These forms replaced the RSWD forms prepared for the CMPs as they were 
filled at MDA T in 1975 through 1978.  Information on origin of waste, waste code, volume and 
radionuclide content was transferred from the original form for each CMP, but new weights, date of 
disposal, and disposal/storage location were recorded. A copy of the 1986 RSWD form for each of the 
158 CMPs is in Appendix B to this report.  
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At TA-54, CMPs were unloaded from a truck and placed into a horizontal array at the top of the 
southeast end of Pit 29 in MDA G using a forklift as seen in the photo on the left of Figure 16. The 
CMPs were placed in a configuration of two rows of CMPs placed end-to-end and stacked two high as 
shown in the photo on the right of Figure 15. After all 158 CMPs were in place (area of about 40 ft x 100 
ft), the CMPs were covered with plywood, tarps, and about five to six feet of soil.     
 

 
 

Figure 15. Unloading and Placement of CMPs at TA-54 
 
There has been considerable development at Area G since 1986, including construction of a number of 
domes for storage of TRU waste containers and construction of a road that runs the length of Area G. 
This road lies on top of Pit 29 and it is likely that the CMPs are located just south of the road and 
partially under the road.  Figure 16 shows the approximate location of the CMPs relative to the road and 
nearby structures (Domes 33 and 153) placed onto a 2011 aerial photo. North is up in the aerial photo. 
The location of the CMPs is based on a field study conducted in 2007 that included hand augering to try 
to locate the CMPs (Reference 20).  A blue/white tarp and plywood were encountered at a depth of 5 to 6 
ft at hand-augering locations that were above the CMPs. Location of the southeastern corner of the  
 

 
 

Figure 16. Approximate Location of CMPs Relative to Road and Nearby Structures 
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CMPs was accomplished by hand augering, but this was the only corner located as the northeastern and 
northwestern corners underlie the road. The southwestern corner was buried by an estimated 15 ft of 
stockpiled soils and was too deep to be located by hand augering (which had been approved to a depth of 
10 ft). 
   
The red square on the upper right corner of the CMPs area in Figure 16 is an electrical box on the ground 
surface that is thought to be part of the fire alarm system and drawings of this area show a line identified 
as “FA” running underground approximately parallel to the northern edge of the CMPs at this location. 
The yellow pentagon symbol in the figure shows the location of a fire hydrant that is across the road 
from the electrical box.   
 
Figure 17 shows a photograph looking west from the approximate eastern edge of the CMPs location in 
July 2013.  The rectangular box on the ground surface with three yellow pipes around it on the right side 
of the photo is the box thought to be associated with the fire alarm system (red square near upper right 
corner of CMPs rectangle in Figure 16).  Dome 153 is across the road at the upper right of the photo. 
Most of the metal transportainer boxes shown across the road and south of Dome 153 in the aerial photo 
of Figure 17 have been removed. The thick gray line that stretches down the center of the photograph is a 
berm covered with plastic sheet. The left side of the photo also shows the rise in elevation of additional 
soil that has been placed above the southern portion of the CMPs. There are no structures located in the 
area above the area where the CMPs are believed to be located. 
 

 
 

Figure 17. Photo of Ground Surface above CMPs in July 2013 
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6.  Characteristics of CMP Waste 
 
There are a number of sources of information on the CMPs and the characteristics of the waste within the 
CMPs. The most readily accessible information is that contained within the LANL TRU waste database. 
Other historical records are available that can be used to confirm information in the database and to 
augment or clarify that information. These include the raw data sheets for pug mill runs in Appendix A 
that include information on the volume of each type of liquid waste to the pug mill feed, operational 
data, radioactive constituents, and the identification number of CMPs that received cemented waste for 
each retrievable pug mill.  Another important source of information is the RSWD record form for each 
CMP that was completed in 1986 as the CMPs were retrieved from MDA T and transported to Area G. 
The RSWD records are one-page forms that are available for all 158 of the CMPs, and these forms were 
compiled into a single file and are attached to this report as Appendix B. An attempt was also made to 
compile the original RSWD forms for CMPs as they were filled with cement paste at MDA T (and 
contain additional waste description, date the CMPs were filled, etc.), but only the forms for CMPs that 
were filled in 1975 and 1976 are available (the forms for CMPs filled in 1977 and 1978 could not be 
located.)  
 
There are also a number of other sources of information, but most of these are also not complete with 
respect to all of the 158 CMPs. Most are available in the LANL Environmental Programs Records 
Management System, but only after considerable effort to search for individual records. Monthly 
summaries of solid waste generated at the 21-257 RLWTF were completed by the 21-257 plant engineer, 
and copies were located for about half of the months in which the CMPs were filled with cemented 
waste. These were compiled and provided in Appendix C. Memos that summarized cemented waste for a 
six-month period and included information on the CMPs were also completed by the 21-257 plant 
engineer. Copies of many of these were located for the period when the CMPs were filled, and these 
were compiled and are provided as Appendix D.  A CMP Retrievable Storage Log was located for the 
period of December 31, 1975, through December 15, 1977, that includes information on the volume of 
cement paste and the initial depth and final depth of the cement paste in each CMP.  This log is provided 
as Appendix E.  Table 2 provides a summary of these sources of information that are available for each 
CMP in the appendices. Finally, there are other reports that provide very specific information relating to 
characteristics of the waste and these are referenced in the discussion. 
 
6.1 Physical Characteristics 
 
All reports and other sources of information that have dimensions of the CMPs state that the CMPs are 
30 inches in diameter and 20 ft long or their metric equivalents. No source of information was found that 
indicated different dimensions.  The CMP pipes that were purchased were galvanized metal pipes with 
continuous welded seams (Reference 12), and beginning with CMP ID # 1244 had a 16-gauge cap on the 
bottom (Reference 16). Approximately 64 of the 158 CMPs have a steel plate or cap on one end based 
on this reference, and these CMPs are identified in Table 3.  A copy of a May 1978 Purchase Order for 
CMPs is also available that specifies 16 gauge CMPs with a 16 gauge plate welded to cap one end only 
(Reference 20).  
 
Approximate gross weights of the 158 CMPs are shown in Table 3, which shows a range of 10,000 to 
14,000 pounds (lb). The average weight based on the weights in the table is 12,650 lb. These values are 
based on weights in the LTP Container Management database, but were rounded to better reflect gross 
weights shown on the 1986 RSWD forms that were reported to 1/10 of a ton. Weights reported in a table 
attached to the field notes for the 1986 retrieval project when the CMPs were weighed (Reference 18) 
range from 12,000 to 14,000 lb with an average weight of 13,200 lb. The RSWD forms were also  
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TABLE 2 

Available Information for Each of the CMPs 
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TABLE 2, continued  
Available Information for Each of the CMPs 
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TABLE 2, continued  
Available Information for Each of the CMPs 
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TABLE 2, continued  
Available Information for Each of the CMPs 

 

 
 

prepared at this time, and it is unknown why reported weights of some CMPs in the table attached to the 
field notes are different from those in the database and RSWD forms.  
 
All sources that were reviewed indicate that the CMPs are filled with a cemented waste or cement paste, 
and none indicates that other types of waste were placed into the CMPs. All sources indicate that cold 
(non-contaminated) concrete plugs were placed into both ends of the CMPs. The waste in the CMPs 
should be characterized as homogeneous cemented waste.  
 
Although the cold plugs were reported to be about 12 inches in length in several reports, the actual 
length of cold plugs in 117 of the CMPs were calculated based on the initial and final depth data shown 
in the table in Appendix E. The calculated lengths of the cold plugs are presented in Table 3. Metric 
values shown in the table in Appendix E were converted to inches. The total length of a CMP minus the 
initial depth gives the calculated length of the cold plug that was at the bottom of the CMP (shown in the 
column on the left in Table 3), and the final depth is the same as the length of the cold plug added after 
the CMP was filled (shown in the column on the right in Table 3). The cold plugs that were at the bottom 
of the CMPs range from four inches to 59 inches in length, and average about 19 inches in length. About 
30% of the bottom plugs were calculated to be equal to or greater than two feet in length. The cold plugs 
at the top range from seven inches to 18 inches, and average 12 inches. The person placing cement paste 
into the CMP with a fire hose could easily see the depth at the top and stop filling the CMP when the 
cement paste was about a foot from the top of a CMP, whereas it was probably very difficult to observe 
the height of the concrete plug as it was placed into the bottom of a CMP.   
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TABLE 3 

Physical Characteristics of the CMPs 
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TABLE 3, continued 
Physical Characteristics of the CMPs 
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TABLE 3, continued 
Physical Characteristics of the CMPs 
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TABLE 3, continued 
Physical Characteristics of the CMPs 

  

 
 
Available information indicates that the cement inside the CMPs is cured or hardened, and is not in the 
form of a sludge or wet paste. Compression strength tests were conducted on the cement paste from all 
pug mill runs at the 21-257 plant (References 11 and 22), and compression data were located for 
retrievable pug mill runs from December 31, 1975, through October 4, 1977  (Pug Mill Run # 424)  and 
are included in Appendix A). The data are available for cement paste that went into 101 of the 158 
CMPs, and these are shown in Table 3. Two compressive strength values are shown for CMPs that 
received cement paste from two pug mill runs. The compression data ranged from 780 to 2,495 pounds 
per square inch (psi), with an average of 1,623 psi.  Data for non-retrievable cement paste that was 
placed into MDA T shafts during this period showed a range of 634 to 2,924 psi. These data all indicate 
that the cement paste within the CMPs should be stable enough for processing and repackaging of the 
CMPs into containers that are approved for WIPP. 
 
One concern is whether items of debris waste were also placed into the CMPs, but this concern appears 
to be unfounded. The MDA T retrievable waste storage area was fenced and access to the CMPs was 
limited to the group that operated the 21-257 plant. Plywood covers were bolted to the top of the unfilled 
CMPs and were removed as the CMPs were to be filled. Reports do indicate that other types of waste 
(such as 3-ft diameter “bathyspheres”) were placed by the 21-257 operating group into MDA T shafts 
that received cemented waste (References 11 and 22). Discussions with a 21-257 plant operator and plant 
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engineer who worked at the 21-257 plant during the period that CMPs were filled confirmed that waste 
items other than cemented waste were placed into the MDA T disposal shafts, but both individuals stated 
that to their knowledge only cement paste was placed into the CMPs (References 22 and 24). These 
items placed into the shafts (not CMPs) included the bathyspheres, waste from the Health Research 
Laboratory, and the cement paste samples used in the compression tests.   
 
6.2 Radiological Characteristics 
 
Table 4 presents values for each CMP for total curies, curies of Am-241, curies of Pu-238, curies of Pu-
239, PE-Ci, fissile grams of material, and dose at the surface from the TRU waste database. On average, 
the CMPs contain about 66 curies of Am-241 activity and about 68 PE-Ci, but range up to 160 curies of 
Am-241 activity and about 164 PE-Ci. About 99% of all activity and of the TRU activity on average is 
due to Am-241, with Pu-239 and Pu-238 making up most of the remaining activity of TRU isotopes. 
Other radionuclides that were reported on the RSWD forms for the CMPs include mixed fission products 
(MFP), uranium-235 (U-235), and uranium-238 (U-238).The range of fissile material is less than 1 gram 
to more than 500 grams and about 47 grams on average. Uranium-235 accounts for much of the fissile 
material in the CMPs with higher amounts of fissile material.  
 
Radiological information was originally provided by the Building 21-257 plant engineer, based on 
analyses of the pug mill feed solutions performed at the H-7 radiochemistry lab at TA-50. The monthly 
reports compiled by the plant engineer (in Appendix C) include results for analyses by the H-7 
laboratory for Am-241 in a footnote, but the reports indicate that the Am-241 values provided in the 
table (and believed to have been used in the RSWD forms) for CMPs were based on analysis by the 
Chemistry & Metallurgy Group (CMB-11) at the DP West facility (which generated the Am waste).  The 
CMB-11 analysis was considered to be more accurate than the H-7 analysis (Reference 25). 
 
Values for surface dose of the CMPs from the TRU database are also shown in Table 4, and range from 
0 to 100 mR/hr with an average of about 16 mR/hr. These data were collected after decontamination and 
painting of the CMPs, and before the CMPs were loaded on a truck for transport to TA-54 Area G 
(Reference 18).  
 
6.2 Chemical Characteristics 
 
No results of analyses for chemical constituents were reported for the pug mill feed solutions, on the 
RSWD forms, or other documents related to the CMPs that were reviewed. At the time that the CMPs 
were filled in 1975 to 1978, there were no regulatory requirements related to hazardous chemical 
constituents in waste that were applicable to LANL. 
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Radiological Characteristics of the CMPs 
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TABLE 4, continued 
Radiological Characteristics of the CMPs 
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TABLE 4, continued 
Radiological Characteristics of the CMPs 
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TABLE 4, continued 

Radiological Characteristics of the CMPs 
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7. Processing CMPs for Disposition 
 
The CMPs must be retrieved from below ground storage and repackaged into WIPP-approved 
containers, characterized and certified to the WIPP Waste Acceptance Criteria, and transported to WIPP 
(or another approved disposal facility if some containers are determined to be ineligible for WIPP 
because they have concentrations below 100 nCi/g of TRU isotopes with a half- life of 20 years or 
longer). Although both retrieval and processing of the CMPs appear straight forward, there will be 
considerable effort in project engineering, development of project plans and work control documents, 
and readiness before either retrieval or processing can begin. These include design and engineering to 
relocate or realign the gravel road near the area where the CMPs are located, submittal of a RCRA 
permit modification request to the NMED, and purchase and installation of equipment to cut the CMPs 
into sections that will fit into WIPP-approved containers that can be characterized for disposition. 
 
7.1 Retrieval of CMPs from Below-Ground Storage 
 
The exact location of the CMPs must be determined. Although the field study that included hand-
augering identified one corner of the CMP array in 2007 (Reference 20), the other three corners need to 
be located. Ground penetrating radar (GPR) of the CMP area was performed in July 2013 and the GPR 
data are being compiled and analyzed. Land surveying of the area will be conducted in early August 
2013 and the land survey will be used to locate the GPR marked areas as well as to determine elevations 
so that the volume of soil overburden above the CMPs can be estimated.  The exact location of the 
CMPs relative to the road and any utility lines (such as fire alarm lines or other electrical) that may cross 
the ground surface above the CMPs will be identified. 
 
It is expected that predecessor activities such as relocation of utilities, realignment of the road, 
installation of vehicle barriers and controls for run-on, submittal of a permit modification request, and 
removal of much of the soil cover over the CMPs can be performed before readiness-for-retrieval 
activities are conducted. Removal of the final soil cover, tarps, and plywood that cover the CMPs would 
likely be conducted after readiness for retrieval is demonstrated. The level of readiness review and the 
specific activities that constitute retrieval will be defined. 
 
Because the CMPs were covered with tarps and plywood before being covered with soil at TA-54 Area 
G, it is expected that the CMPs should not require significant cleaning, decontamination, or 
contamination control efforts during retrieval. This must be confirmed after CMPs are exposed, but it 
appears that retrieval will consist primarily of lifting each CMP from its current position and transporting 
it to a staging or storage area. By the time that the CMPs are retrieved from their current below-ground 
location, most of the TRU waste that is currently stored above ground at Area G will be dispositioned, 
and there will be several areas available for staging or storage of CMPs while they are scheduled through 
processing. Rates of retrieval and processing of CMPs will also be coordinated. 
 
7.2 Processing of CMPs after Retrieval 
 
With a length of 20 ft and diameter of 30 in, the CMPs are too large to be transported to WIPP. The CMP 
weights of 10,000 to 14,000 lb also exceed the Contact-Handled Transuranic Waste Authorized Methods 
for Payload Control (CH-TRAMPAC, Reference 26) weight limits for transportation of waste containers 
to WIPP. The CMPs must be cut into sections that can be placed into WIPP-approved containers such as 
standard waste boxes (SWB) and meet the weight limits. Other WIPP limits such as the PE-Ci activity 
and fissile gram limits must also be achieved, but based on the information on each CMP in Table 4 it 
appears that sections of a CMP that will meet size and weight limits for the SWB will also achieve the 
other limits if the cement within the CMPs is relatively uniform in concentration of radioactive materials.  
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Cutting the CMPs into five sections will be adequate to meet the size and weight limits of the SWB. With 
a length of 20 ft, four cuts across the length of the CMP for five sections of equal size would create 
cylinders with a length of approximately 48 in and diameter of approximately 30 in.  Table 2.9-30 of the 
CH-TRAMPAC document (Reference 26) lists the approximate inside dimensions of the SWB as height 
36 9/16 inches, length 68 ¼ inches, and width 52 inches.  The cylinders would easily fit into the SWB.  
Cutting the CMPs into four equal-sized sections with a length of approximately 60 in and diameter of 
approximately 30 inches in would also create sections that would probably fit into the SWB, but the SWB 
is convex on the ends and it would be a close fit. Sections of CMPs at the higher weight range of the 
CMPs that are 60 in long would also exceed the CH-TRAMPAC weight limit for SWBs. Table 2.9-32 of 
the CH-TRAMPAC document shows the maximum gross weight of the SWB is 4,000 lb, with an 
approximate empty weight for the SWB of 640 lb. This gives a maximum net weight of about 3,360 lb of 
waste materials for the SWB. Cutting a CMP with the maximum weight of 14,000 lb in Table 2 would 
give an approximate weight of 3,500 lb for each section if cut into four sections and an approximate 
weight of 2,800 lb if cut into five sections.  
 
Engineering design work for purchase and installation of a diamond wire saw in the permacon in Dome 
375 has begun. The diamond wire saw will be available for cutting CMPs, confinement spheres, and 
items such as gloveboxes or pencil tanks. Diamond wire saws are used for stone cutting in stone quarries 
and in demolition projects for concrete piers, and should easily cut through the CMPs. Diamond wire 
saws can also be operated at very low speeds to minimize heating at the cut and creation of dust.  
 
Equipment for characterization of SWBs is already in place and operating on Pad 10 at Area G. This 
includes the high-energy real-time radiography unit (HE-RTR) and the Super High Efficiency Neutron 
Counter (SuperHENC) for radiography and assay of SWB containers. Although there is currently an 
Acceptable Knowledge (AK) document for TA-21 debris waste, it does not appear that there is presently 
an AK document for TA-21 homogeneous waste.  The LANL LTP will coordinate with the Central 
Characterization Project (CCP) and the DOE Carlsbad Field Office (CBFO) on a determination as to 
whether there is currently an AK document that is applicable to the CMPs; if not, LANL will work with 
the CCP and CBFO on preparation and approval of an AK document before containers with CMP 
sections are characterized by the CCP.  Homogeneous waste also requires sampling and analysis for 
hazardous waste constituents, and the LTP will work with CCP and CBFO on types and quantities of 
samples that will be required for analysis.  
 
 7.3 Potential Issues in Processing of CMPs 
 
A question has been raised about whether some CMPs may contain sludge that is not cemented  
(consistency of toothpaste-like putty) that would be difficult to contain when cutting CMPs into sections 
for repackaging into WIPP-approved containers. This concern appears to have no basis.  As discussed in 
Section 4 on Page 13, only one of 50 pug mill runs that produced retrievable cement paste included plant 
sludge as part of the pug mill feed solution and plant sludge made up only 20% of the feed solution 
blend in this pug mill run. The compressive strength of the cured cement resulting from this pug mill run 
was 1,316 psi. CMPs with ID Numbers 1150 (Package ID Number 863429) and 1151 (Package ID 
Number 863430) were filled with cement paste from this pug mill run, and CMP ID number 1152 
(Package ID Number 863434) was partially filled with cement paste from this pug mill run.  
 
A related question is whether some CMPs may contain cement of poor strength that crumbles on 
handling. Again, this appears unlikely based on the compressive strength results available for cement 
used to fill 101 of the 158 CMPs, which had compressive strength results ranging from 780 to 2,495 psi, 
and non-retrievable cement produced during this period had compressive strength results ranging from 
634 to 2,924 psi. All but two of the pug mill runs that generated retrievable cement paste that do not 
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have compressive strength data available had very similar pug mill feed solution blends to those where 
compressive strength data are available.  All of the pug mill data are in Appendix A. 
 
The two that are different consisted of Pug Mill Run # 428 (which had a feed solution blend consisting 
of approximately 21% treated strip waste and 78% americium waste) and Pug Mill Run #439R (which 
had a feed solution blend consisting of approximately 53% raw KOH waste, 47% americium waste, and 
less than 1% miscellaneous waste. Non-retrievable cement waste produced with both the treated strip 
waste and raw KOH waste streams with compressive strength data show that these still produce cement 
with good compressive strength. For example, Pug Mill Run # 384 with about 23% treated strip waste 
and 41% raw KOH produced cement with a compressive strength of 2,271 psi. Pug Mill Run # 3388 
with about 72% raw KOH in the waste feed blend produced cement with a compressive strength of 2,339 
psi. 
 
Questions have also been raised about the presence of prohibited items such as free liquids and debris 
waste embedded within the cement matrix.  The field notes from retrieval of the CMPs at TA-21 in 1986 
(Reference 18) state that water spilled from three CMPs when they were removed from the vertical 
position and were laid horizontally on the ground. These CMPs were identified as CMP ID Number 
3304 (Package ID Number 863586), CMP ID Number 3306 (Package ID Number 863547), and CMP ID 
Number 3308 (Package ID Number 863549). All were among the first CMPs to be retrieved and were 
located at the face of the array. It is possible that rain water somehow entered the CMPs.  Analysis of the 
spilled water also showed low concentrations of contamination. However, dewatering of cemented waste 
in drums has occurred in drums stored at TA-54 and this would not be unexpected in cemented waste in 
other containers such as the CMPs.  Planning for handling and processing of the CMPs should include 
control measure for liquids that may be released from the CMPs. 
 
The presence of items of debris waste embedded within the cement in the CMPs is considered unlikely 
based on the fact that the CMP area at TA-21 was fenced, empty CMPs had covers bolted to the top, and 
personnel who were involved in filling CMPs at TA-21 stated that other waste items were placed into the 
MDA T shafts rather than in the CMPs. Radiography by HE-RTR will identify any SWBs containing 
CMP sections that contain prohibited items and these would then be remediated. However, the likelihood 
of prohibited items other than free liquids is low enough that it appears that other actions such as RTR of 
intact CMPs before cutting is not necessary. If cutting of CMPs or HE-RTR of CMP sections identifies 
other types of prohibited items, then this approach would be reconsidered.  
 
There is also a question as to whether CMPs may be reclassified to low-level waste or mixed low-level 
waste because the assay results show concentrations below 100 nCi/g of TRU isotopes with half lives 
longer than 20 years at concentrations. Based on the weights of CMPs shown in Table 3 and values of 
Am-241in Table 4, it appears that all 158 of the CMPs will assay as TRU waste. 
 
A related question is whether the non-radioactive plugs at the ends of the CMPs will cause sections of 
the CMPs with the cold plugs to assay at less than 100 nCi/g. Although the plugs are reported to be about 
1 ft in length in many reports, the CMP Retrievable Storage Log in Appendix E has data on the actual 
initial depth to the bottom plug and the depth of the top plug for a total of 117 CMPs. No similar data 
was located for the other 41 CMPs. By taking the difference of the total length of a CMP and the initial 
depth, the length of the bottom plug was calculated and is shown in Table 3.  The length of the bottom 
plug in the 117 CMPs ranged from four inches to 59 inches, with an average of 19 inches. A total of 23 
of the 117 CMPs in the log had a metal plate on the bottom, and the average depth of the bottom plug on 
these CMPs was only 4 inches.  The average for the 94 CMPs in the log that did not have a metal plate 
on the bottom was 22 inches.  The length of the top plug in the 117 CMPs ranged from 7 inches to 18 
inches, with an average of 12 inches. There was no apparent difference in the length of the top plug 
between the CMPs with plates on the bottom and those without plates on the bottom. 
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Obviously, the section of the CMP (CMP ID No. 1180, Package ID No. 863458) containing the bottom 
plug of 59 in is expected to assay as less than 100 nCi/g since the entire 48 in section should be 
composed of non-radioactive concrete. Calculations on the estimated concentration of Pu isotopes in 
seven CMPs with bottom plugs of 32 in up to 47 in in length were performed using the actual data from 
Tables 3 and 4 for Am-241 activity and weights of the CMPs and the length of the CMPs that actually 
contained radioactive cement. All of these gave estimated concentrations of Pu concentrations greater 
than 100 nCi/g for a 48 in section containing the cold plug, even the section with 47 in of non-
radioactive concrete (CMP ID Number 1237, Package ID Number 863518). 
 
Actual plug lengths are also available in Table 3 for the CMPs with the lowest activity in Table 4, and 
the same type of calculations for these also showed concentrations greater than 100 nCi/g for sections 
containing the cold plug. Actual plug lengths are not available for 41 of the CMPs, but these calculations 
indicate that most if not all CMP sections will likely assay greater than 100 nCi/g of TRU isotopes even 
if the section contains a non-radioactive plug (except for the one CMP where the non-radioactive plug 
exceeds the length of a 48 in section.)   
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Radioactive Solid Waste Disposal Record Forms for CMPs 
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Appendix C 
 
 

Monthly Summaries of Contaminated Waste Solids to Disposal Pits and CMPs 
 

July 1976 to June 1977 
January 1978 to September 1978 
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Appendix D 
 
 

Six-Month Summaries of Contaminated Wastes to Disposal Pits (and CMPs) 
 
 

July 1, 1975, to December 31, 1975 
January 1, 1976, to June 30, 1976 
January 1, 1977, to June 30, 1977 

July 1, 1977, to December 31, 1977 
January 1, 1978, to June 30, 1978 
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Appendix E 
 
 

CMP Retrievable Storage Log 
Area T, TA-21-257 

 
CMP Numbers 1150 – 1266, 

Filled 12/31/75 – 12/15/77 
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